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— Acknowledgements

This participant’s handbook meant for Quality Manager-Electronics is a sincere attempt to ensure the
availability of all the relevant information to the existing and prospective job holders in this job role. We
have compiled the content with inputs from the relevant Subject Matter Experts (SMEs) and industry
members to ensure it is the latest and authentic. We express our sincere gratitude to all the SMEs and
industry members who have made invaluable contributions to the completion of this participant’s
handbook.

I would like to thank the team of Feedback Advisory for their support to develop the content, the SME
and the team at the ESSCI along with the industry partners for the tireless effort in bringing the
handbookinthe current format.

This handbook will help deliver skill-based training in the field of drone service and maintenance. We
hope that it will benefit all the stakeholders, such as participants, trainers, and evaluators. We have
made all efforts to ensure the publication meets the current quality standards for the successful
delivery of QP/NOS-based training programs. We welcome and appreciate any suggestions for future
improvements to this handbook.




Quality Manager-Electronics

— About this Book

This participant handbook has been designed to serve as a guide for participants who aim to obtain the
required knowledge and skills to undertake various activities as a Quality Manager-Electroincs. Its
content has been aligned with the latest Qualification Pack (QP) prepared for the job role. With a
qualified trainer’s guidance, the participants will be equipped with the following for working efficiently
inthejobrole:

* Knowledge and Understanding: The relevant operational knowledge and understanding to perform
therequired tasks.

e Performance Criteria: The essential skills through hands-on training to perform the required
operationstothe applicable quality standards.

* Professional Skills: The Ability to make appropriate operational decisions about the field of work.

The handbook details the relevant activities to be carried out by a Quality Manager-Electronics. After
studying this handbook, job holders will be adequately skilled to carry out their duties efficiently
according to the applicable quality standards, with minimum supervision.

The handbook has been divided into an appropriate number of units and sub-units based on the
content of the relevant QP. We hope it will facilitate easy and structured learning for the participants.
We sincerely hope that participants will obtain enhanced knowledge and skills after studying this
handbook and make career progress in the relevant and senior job roles.

The Participant Handbook is designed based on the National Skill Qualification Framework (NSQF)
aligned Qualification Pack (QP) and it comprises of the following National Occupation Standrads (NOS)/
topics:

1. ELE/N7906 Manage quality in the product design process
2. ELE/N7907 Manage the supplier relationship and receiptinspection process
ELE/N7908 Manage quality in the production process and final output

ELE/N9905 Work effectively at the workplace

3
4. ELE/N7909 Manage recruitment, training and drive quality initiatives
5
6. ELE/N1002 Apply health and safety practices at the workplace
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Key Learning Outcomes | ¢

At the end of this module, the trainee will be able to:

1. Discuss the job role of a Quality Manager
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Unit 1.1 Introduction to the Electronics Industry

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Describethesize and scope of the Electronicsindustry and its sub-sectors
2. Discusstherole and responsibilities of a Quality Manager

3. Describevarious employment opportunities fora Quality Manager

— 1.1.1 Introduction to Electronic Industry

The electronics industry is the economic sector that manufactures electronic devices. It is one of the
world's largest and fastest-growing industries. Today's society is totally dependent on a plethora of
electronic devices manufactured in industrially run automated or semi-automated factories. Electronic
products have a huge impact on our lifestyle. With the world more connected than ever before, and the
digital push induced by the COVID-19 pandemic, demand for electronic devices has risen steadily and
remained a significant economic driver around the world. The global electronics industry is rapidly
expanding. In 2020, the global electronics industry is projected to be worth $2.9 trillion. In comparison,
the global value of the electronics industry is nearly equal to India's current GDP of USS 2.9 trillion.
Asian countries such as China, Taiwan, Singapore, and South Korea dominate the electronic market. The
industry is distinguished by rapid innovation and speed to market, a short product life cycle, highly
automated manufacturing, and high volume production, all of which result in consistent quality at a low
cost and profitaccrual through volume.

Exhibit 1: Global market size of key product segments in 2020-21 (USS billiony
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Figl. Global Market Size 2020-21
(Source: IDC, Allied Market Research and ICEA estimates)
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The electronics industry is not only self-sufficient in itself but also supports various other sectors like
automotive, aviation, entertainment, healthcare, defence, telecommunications, etc. The industry is
driven by innovation. Many resources are invested in research and development to design and improve
electronic parts and products and improve various processes and procedures like manufacturing,
quality, etc. Electronic companies always face tough competition to implement innovative ideas and
first introduce the newest technology in the market. This apparently creates a lot of pressure on the
entire organization. For example, design and engineering teams need to develop innovative products
and services faster and cheaper, and sales and marketing teams have pressure to drive sales and make
sure that the profits always remain more than the production and operational costs.

The Government of India's National Policy for Electronics, 2019 ('NPE') recognizes the electronics
industry's growth potential and strategic importance. NPE was founded with the goal of positioning
India as a global hub for Electronics System Design and Manufacturing (ESDM), among other things, by
creating an enabling environment for the industry to compete globally. Furthermore, the ESDM
industry has been identified as one of the 25 priority sectors in the government's Make in India initiative
and serves as a significant pillarin contributing to India's economic growth.

The Indian electronics industry is segmented into several sub-sectors:

4 N [ N [ A

EEEER

Industrial Electronics

Communications
and Broadcasting
Electronics
e Mobile Phones, Tablets,

Wired, and Wireless
Connections

Consumer Electronics

e Home Appliances, viz.,
Refrigerators, Washing
Machines, Air Conditioners &
Microwaves,Televisions,
Music Systems, and Home
Theatres, Direct-to-home
and Set Top Boxes

e UPS, Supervisory Control
and Data Acquisition
(SCADA), Programmable
Logic Controller (PLC), AC
Drive Systems

N )\ J
4 N
“" ‘; .
o o
Medical Devices Electronic Components Strategic Electronics
e Semi-conductors, ¢ Satellite-based
o Heart-rate monitors, Capacitors, Resistors, Communication, Navigation,
Dialysis machine, Picture-tubes, X-ray tubes, and Surveillance Systems,
ventilator, x-ray machines and caters to the Consumer Sonar, Underwater
etc e Electronics, Telecom, * Electronics Systems, Radar,
Defense, and IT segment of Infrared-based Detection
the electronic industry and Ranging Systems
AN AN J L )
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Computer Hardware LED
e Desktop Computers, e LED Lights in Automobiles,
Laptops, Notebooks, Communications, Signage,
Netbooks, and Servers Signalling, Architecture,
and

e Entertainment Sectors
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Fig. 1.2 Sub-Sectors of Electronic Industry

Consumer electronics is the most crucial segment of the Indian electronics hardware industry. The
segment accounts for approximately 28 percent of the country's electronic industry production. In
2009, the estimated turnover for this segment was 260 billion. Around half of the workforce is
employed in the consumer electronics sector's production function. The current consumer electronics
employment patternis around 0.9 million approx. Electronic components accounted for the lion's share
of exportsin 2008, accounting for 45 percent of total exports. According to the report "Human Resource
and Skill Requirements in the Electronics & IT Hardware Sector (2022)," the electronics industry's
output is expected to rise from $844 billion in 2008 to $7,520 billion by 2022. This is a good sign because
itwould increase overall employment from 0.9 million to over 4 million by 2022.

— 1.1.2 Roles and Responsibilities of a Quality Manager

A Quality Manager is in charge of developing and implementing inspection, testing, and evaluation
methods to ensure that products adhere to company standards. They design and implement quality
control tests to ensure that the company's output is as expected, inspecting at various stages of
production and writing reports on their findings to take appropriate action. They also prepare reports
by gathering data on inspections or other aspects such as production line cleanliness, which is then
thoroughly analyzed. Before going to market, quality managers ensure that all company products and
services meet quality standards. Understanding customer expectations and needs, outlining quality
standards, and developing quality control processes are among their primary responsibilities. Quality
managers hold important positions and must be highly conscientious and responsible employees, as
defective products canresultin significant losses foracompany.
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— 1.1.2 Roles and Responsibilities of a Quality Manager

Understand what a customer

Create quality control
expects and needs from a

Produce product specifications

procedures
product
Ensure products are designed i . .
. P & SR ER Cl e .and Examine the raw materials
with adherence to legal and keep track of production . . .
used in production for quality
safety standards standards
Monitor and evaluate internal Uz de;ermme tlhe qu.allily OT a Reject prodt{cts that do not
production processes product, evaluate its fina meet quality standards
output.
Engage with customers and Produce quality standard Report to upper management
gathering product feedback statistical reports on quality standard issues

Improve production efficiency

Evaluate product recalls and managing waste

Fig. 1.2 Roles and Responsibilities of Quality Manager

A great quality manager is detail-oriented and well-versed in their products. They are meticulous in
everything they do, are always willing to assist when needed, and provide good leadership that sets the
tone for how things should be done. Since quality managers are responsible for a wide range of tasks.,
having a diverse set of skills can help them get through the process. Let's take a look at the key
competencies or skills required of a quality manager in the electronicindustry.

Degree in business

R . | Quality control certification Excellent verbal and written
a m|n|strat|'on or relevant advantageous communication
field
Data analysis and statistical . . Proven experience as quality
aptitude Good interpersonal skills e
L d ibl A keen eye for detail and a Excellent organizational and
Conscientious and responsible results driven approach i Al
In depth understanding of Excellent math abilities and
Proficient in MS Office quality control procedures and working knowledge of data
relevant legal standards analysis/statistical methods

Fig. 1.3 Key Competencies of Quality Manager
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— 1.1.3 Various Employment Opportunities for
Quality Manager

India has one of the world's fastest-growing GDPs, making it a haven for investors from all over the
world. The scope of quality management is massive. Quality managers' career prospects are highly
favourable because they can advance while remaining within the quality function, which is becoming
increasingly important in the activities of organizations. Appointments are made at all levels of
management, all the way up to the board of directors. In many organizations, the scope of quality
management has expanded. Many organizations are looking for talented quality managers who can
design and implement quality control systems, analysis, and inspection processes. A person should be
ableto correctallflawsina product's quality.

A QA Manager is at the epicentre of all innovation activity, reviewing and testing technology before it
reaches users' hands. Today, a technical job is a highly desirable career path. A QA Manager's job is not
oneinwhich you dothe samething every hour or day. Over the last decade, QA Manager and related QA
roles have consistently topped lists for job happiness (aside from the recent Glassdoor survey, it also
made CNN Money's 2015 Best Jobs list and the CareerBliss happiest jobs listin 2012 and 2014). Without
adoubt, QA Manageristhe job of the future. QA Managers will become even more in demand.

And, with this role's growing value to organizations, as well as its numerous opportunities, flexibility,
and consistent happiness, it's a career path worth reconsidering. Quality Manager salaries in India
generally range from 3.2 Lakhs to 20.0 Lakhs per annum approx., with an average annual salary of 8.1
Lakhs approx. At the entry-level, one can earn between Rs 15000 and Rs 20000/- approx. per month.
After three or four years of experience, the person's monthly salary could range between Rs 30000 and
Rs 35000 approx. per month. A well-experienced quality assurance manager's monthly salary can
exceed Rs 50000 approx. per month.

— Summary £

e Theelectronicsindustry is the economic sector that manufactures electronic devices. It is one of the
world's largest and fastest-growing industries.

* |n 2020, the global electronics industry is projected to be worth $2.9 trillion. In comparison, the
global value of the electronics industry is nearly equal to India's current GDP of USS 2.9 trillion.

¢ The industry is distinguished by rapid innovation and speed to market, a short product life cycle,
highly automated manufacturing, and high volume production, all of which result in consistent
quality atalow cost and profit accrual through volume.

¢ The Government of India's National Policy for Electronics, 2019 ('NPE') recognizes the electronics
industry's growth potential and strategicimportance.

e The Indian electronics industry is segmented into seven sub-sectors - communications and
broadcasting electronics, consumer electronics, industrial electronics, electronic components,
strategic electronics, computer hardware and LED.

e Consumer electronics is the most crucial segment of the Indian electronics hardware industry. The
segment accounts forapproximately 28 percent of the country's electronicindustry production.

'
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¢ A Quality Manager is in charge of developing and implementing inspection, testing, and evaluation
methods to ensure that products adhere to company standards. They design and implement quality
control tests to ensure that the company's output is as expected, inspecting at various stages of
production and writing reports on their findings to take appropriate action.

e Agreat quality manager is detail-oriented and well-versed in their products. They are meticulousin
everything they do, are always willing to assist when needed, and provide good leadership that sets
the tone for how things should be done.

e Quality managers' career prospects are highly favourable because they can advance while
remaining within the quality function, which is becoming increasingly important in the activities of
organizations.

* A QA Manageris at the epicentre of all innovation activity, reviewing and testing technology before
it reaches users' hands. Today, a technical jobis a highly desirable career path.

e Attheentry-level, one can earn between Rs 15000 and Rs 20000/- approx. per month. After three or
four years of experience, the person's monthly salary could range between Rs 30000 and Rs 35000
approx. per month. A well-experienced quality assurance manager's monthly salary can exceed Rs
50000 approx. per month.

— Notes

— QR Code

Scan the QR Code to watch the related video

youtube.com/watch?v=7EhkenV4T7g
1.1.1 Roles and Responsibilities of a Quality Manager

— B
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— Exercise

Answer the following questions:

1. Explainelectronicindustry andits sub-sectors.

2. Listtherolesandresponsibilities of Quality Manager.

3. Writeashort note on employment opportunities for Quality Manager.

4. Listanythree key competencies of Quality Manager.

Choose the correct option:

1. Asian countries such as , , and South Korea dominate the
electronic market.

a. Thailand,Japan
b. China, Singapore

2. Theaverage annual salary of quality manager with 1-4 years of experience per
month.

a. 30000-35000/-
b. Above 50000/-

3. ElectronicSectors consist of

a. Computers
b. Radio

4. Quality Managers are responsible for

a. Planningand DevelopingIdeas

B. Dealing with customers

o
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— Key Learning Outcomes | ¥

At the end of this module, the trainee will be able to:
1. Describe the process of identifying the customer needs and concerns

2. Demonstrate the process of carrying out Advanced Product Quality Planning (APQP)
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Unit 2.1 Identify the Customer Needs and Concerns

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Describe different methods of connecting with the target customers such as surveys, focus groups,
social listening to understand their expectations/ concerns with the product offered by the
organisation

2. Elaborate the practice of collecting data and analyse it to draw reliable conclusions regarding
customer expectations/ concerns

— 2.1.1 Various Methods for Connecting with Target Customers —

Any quality manager must constantly research and understand the needs and requirements of their
target customers. It is essential to comprehend their expectations and concerns regarding the
organization's product. The customer's quality expectations are a statement about the product's
quality. Customer satisfaction is created when customer expectations for product quality, service
quality, and value-based price are met or exceeded.

A target market is a group of people who share specific characteristics and have been identified by the
company as potential customers for its products. Identifying the target market helps a company make
decisions as it designs, packages, and markets its product. It is typically defined first by industry and
represents a specific subset of the larger market that the industry serves. It is usually based on factors -
such as behavioral tendencies, geographiclocation, and demographic characteristics.

Atarget customer is someone who is most willing to purchase the product. It is also a part of the overall
target market. For example, if the target market is females aged 13 to 25, a target customer could be
femalesaged 13to 16 yearsold.

Customer requirements are the named and unnamed needs that customers have when they interact
with the organization, their competitors, or search for the provided solutions. Collect feedback from the
customers at each stage of the process to identify their needs and desires. Quality Managers can
identify customer needs in a variety of ways, including focus groups, listening to customers or social
media, and conducting keyword research. The following are various methods for connecting with target
customers to understand their expectations/concerns about the organization's product.

A focus group is a face-to-face meeting with a representative
sample of customers to learn about their needs and
perspectives. Customers can also learn more about the
company through focus groups. Focus groups are not a
replacement for understanding market problems, but they can
assist. Itis a market research technique in which a small group of
people representing the target audience is interviewed

Focus Groups collectively.

Continued...
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The following are the steps to lead a productive focus group:

Step 1: Establish the goals

Step 2: Prepare a Questionnaire

Step 3: Find participants who represent the target audience

Step 4: Lead the discussion

Step 5: Analyze the customer feedback and incorporate it into
the strategic plan

A market survey is a research and analysis of the market for a
specific product/service that includes an investigation into
customer preferences. It is a study of various customer
capabilities, such as investment characteristics and purchasing
power. A well-designed survey can reveal what the customers
want, what motivates them to buy, and how to gain a market
advantage.

Methods for conducting a market survey

Step 1: Contextualize the business

Step 2: Define the broader target market

Step 3: Perform secondary market research

Step 4: Assemble the questions and answers, having atleast 10
Step 5: Carry out the survey

Social listening is the process of gathering data from social
media channels for keywords, topics, or feedback relevant to
your brand. When an organization understands what its target
audience is interested in, it can respond quickly and
appropriately to its concerns. It also monitors and analyses
what people are saying about the company or industry on social
media.

Social Listening's

Table 2.1 Various Methods for Connecting with Target Customers

— 2.1.2 Analysing and Collecting Data Regarding Customer ———
Expectations and Concerns

Identifying customer expectations and concerns is critical for companies that want to create a product
that truly solves their customers' problems. Not to mention, the simplest way to intelligently position
their brand in the market is to align the internal teams around the specific needs of the customer. The
following figure explains the customer needs analysis, a four-step procedure for determining and
meeting the requirements of customers.
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~
Identify Distribute Create Collect
e What customers e Information to the e Product attributes or ¢ Feedback from
require from the brand appropriate content that speaks to customers on how
by conducting stakeholders within the the needs of the these efforts are
keywords, focus organization customer meeting their
groups, or social expectations
listening
\ J U J U J \ J

Fig 2.1 Process of Analyzing the Collected Data for Meeting Customer's Needs

— Notes

youtube.com/watch?v=h5-LpwwQJ6M youtube.com/watch?v=yOU_sOxzc-Y

2.1.1 Various Methods for Connecting

2.1.2 Analysing and Collecting Data Regarding
with Target Customers

Customer Expectations and Concerns
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— Exercise

Answer the following questions-

1. Whoaretargetcustomers?

2. Explainthevarious methods for connecting with target customers.

3. Explainthe process for determining and meeting the requirements of customers.

4. Whatistarget market?

Fillin the Blanks -

1. is the process of gathering data from social media channels for
keywords, topics, or feedback relevant to your brand.

2. is @ market research technique in which a small group of
people representing the target audience is interviewed collectively.

3. A can reveal what the customers want, what motivates them to buy, and
how to gain a market advantage.

4, must constantly research and understand the needs and requirements of
their target customers.
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Unit 2.2 Carry out Advanced Product Quality Planning (APQP)

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Explaintheimportance and process of carrying out Advanced Product Quality Planning (APQP)

2. Elaborate how to prepare a plan and define the program as per the customer needs and
expectations from the existing or proposed product(s)

3. Explain the importance of conducting production trial runs and testing the product output to
confirm the effectiveness of the deployed manufacturing approach before launching full-scale
production

4. Explain the importance and process of identifying issues and start corrective actions to support
continual improvement and reduce process variations

5. Discussthe applicable legal and safety standards to be followed in the designing process

— 2.2.1 Importance and Process of Carrying out Advanced
Product Quality Planning

Complex products and supply chains present numerous opportunities for failure, especially when new
products get launched in the market. APQP is a systematic procedure for product and process
development. This framework is a standardized set of quality requirements that allows developers to
create a customer-satisfying product.

CONCEPT PROGRAM
INITIATION APPROVAL PROTOTYPE PILOT LAUNCH

PRE-
PLANNING

PLANNING >

PROCESS DESIGN AND
DEVELOPMENT

< CONTROL z

PLAN & PRODUCT  PROCESS PRODUCT & FEEDBACK
DEFINE PROCESS

Fig 2.2 Framework of APQP
(Source: https://www.improvians.com/blogs/advanced-product-quality-planing.html)

e — - ——
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The following figure explains the importance of Advanced Product Quality Planning in production
process.

Facilitate Easier Problem Streamlined Control
communication Resolution Plans

Easier to Monitor
and Improve
Processes

Quicker Detection of

Faster Delivery Problems

Better Standards

Fig 2.3 Importance of APQP

Product quality planning's primary goal is to improve communication and collaboration between
engineering activities. The APQP process employs a Cross-Functional Team (CFT) comprised of
marketing, product design, procurement, manufacturing, and distribution. APQP ensures that the
customer's voice (VOC) is clearly understood and translated into requirements, technical specifications,
and special features.

The benefits of the product or process are built-in through prevention. APQP encourages the early
detection of both intentional and unintentional change. These modifications may result in exciting
innovations that support customer delight. Failure and customer dissatisfaction result from poor
management. The goal of APQP is to use tools and methods to reduce the risks associated with the
changeinanew product or process.

— Notes
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Phase 1: Plan & Define Program Phase 2: Product Design & Development

e Ensure the customer's needs and e Develop design features into nearly the
expectations are clearly understood _S final form of the product

e Create and define a quality programme e Ensure that the final product must
with the end userin mind meet the customer’s expectations

I
\%

Phase 3: Process Design and Development Phase 4: Product and Process Validation

e Create an effective management system e Validate the manufacturing process with
to ensure that the needs and a production trial run and to finalize the
expectations of the customers are met production control plan

e Develop PFMEA, and control plans to e Verifies that the control plan and
ensure high-quality goods —> process flow chart are strictly followed

during the production trial run process
e Ensuresthat the manufactured products
meet the customer's requirements

\2

Phase 5: Feedback, Assessment &

Corrective Action

e Make continual improvements in the
product and process to enhance
customer satisfaction level

e Evaluates the results of the production
trial run to ensure that the products
meet the customer requirements

Fig 2.4 Process of APQP

APQP encourages the never-ending quest for continuous improvement. The first three phases of APQP,
which focus on planning and prevention, account for 80 percent of the APQP process. The fourth and
fifth phases, which focus on validation and evidence, support the remaining 20% of APQP.

The fifth section allows an organization to specifically communicate learnings and provide feedback in
orderto develop standard work and processes. The following are some of the advantages of APQP:

Increase the level of Early diagnosis of After-launch changes
customer satisfaction necessary changes are avoided.

On-time delivery of a

Reduced variation high-quality product at
an affordable price

Improved service
performance

Fig 2.5 Benefits of APQP
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APQP helps to improve communication between the supply chain and the organization/customer. As
the process progresses, requirements that translate into more detailed specifications are clarified and
decomposed to greater detail.

APQP is appliedin two ways:

1. New Product Introduction (NPI) Support: APQP supplements product development processes by
emphasizing risk as an alternative to failure. It enables the team to take action on the risk rather
than waiting for failure to occur in testing or in the hands of the customer. APQP employs risk-based
tools to address all aspects of product and process design, service, process quality control,
packaging, and continuous improvement. Because of the percentage of new content, changes to
current off-the-shelf technology, or past failure history, each APQP application may be distinct from
previous applications.

2. Post-release Product or Process Change: Outside of Product Development, APQP monitors a
product or process change to ensure that the risk of change is managed successfully by preventing
problems caused by the change.

— 2.2.2 Product Program Planning as Per Customer Needs
and Expectations

Quality planning is essential because failing to do so makes delivering a high-quality finished product
more difficult. Before the execution, the quality manager establishes the plan's standards to meet to
qualify the production as a success. A quality plan specifies the quality standards, procedures,
resources, specifications, and the sequence of activities for a specific product. A business or
organization must consider four major customer needs. These are price, quality, variety, and ease of
convenience. The steps for developing a quality plan vary depending on the project, but are generally as
follows:

a. Determinethe quality standards for the product.
b. Definetheteam'sresponsibilities.

c. Establishacceptance criteriaforeach deliverable.
d. Createaprojectplan.

e. Obtainplanapproval

1. Product planning is the continuous process of identifying and communicating market
requirements that define the feature set of a product. It serves as the foundation for pricing,
distribution, and promotion decisions. Product planning entails searching for ideas, screening
them thoroughly, turning them into tangible products, and introducing the new product to the
market. It also includes establishing product policies and strategies. Product planning
encompasses all internal decisions, steps, and tasks required to create a successful product. In
other words, it includes everything that impacts the end product. The following figure explains the
process of product planning.

'
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Material Specifications
—> Review and Analysis —> and Equipment
Requirements

Product Design
Development

N
Carry out Design
Failure Mode and 3 Establish Control 3 Develop the
Effect Analysis Plans Productioinrocess
(DFMEA)
|
J
Capability and
Reliability of the 3 Verification and ; Competitive
ManufaZturing Validation Plans Bench'r)narking
Process
|
J
Process of
Production Trial 5 Identifying Is§ues 3 Legal and Safety
Runs and Corrective Standards
Actions

Fig 2.6 Product Planning Process

— 2.2.3 Prepare, Review, and Verify Product Design

A product design process is a series of steps taken by the product team to develop a design solution. It is
a set of design tasks that follows a product from beginning of the concept ftill its completion,
commercially available to the target customer. Itis impossible to provide a universal design process that
applies to all products, tangible or intangible. It's all about tailoring the process to the specific needs
and goals for a product or services. However, a series of steps that should be present in some way in
every product design process can be described:

: I
Product Vision and Testing and
L Product Launch
Strategy Validation
Product Research B . Post-Launch
and Analysis fetotypine Activities
Idea Generation Design Execution

Fig 2.7 Product Design Process
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A design review is a product development milestone in which a quality manager evaluates a product
design against specified standards. Before implementation, the design review phase may identify the
flaws of the current product design or prototype. The product design is evaluated by the quality
management team during the design review process. Product developers present the design at a design
review meeting, and participants provide feedback in the form of questions, challenges, and suggested
improvements.

Present product Collect review and Prioritize
design —> feedback —> feedback

¥

Research and

evaluate —>  Reportfindings —> Execute in change
opportunities

Review change - Final approval

Fig 2.7 Review Process of Product Design

— 2.2.4 Material Specifications and Equipment Requirements —

Material Specifications are the requirements, tolerances, shelf life, specifications, suppliers, and safety
data for the material. On the other hand, equipment specifications are written documents or manuals
that specify the method of production capacity, power requirements, fabrication methods, and other
finer details of the equipment that make it suitable for use. To avoid equipment breakdowns, all
production employees, including the quality manager, should have a thorough knowledge of the
equipment and material specifications of the product. The material and equipment specification
specifies the project's intent, performance, and construction. It refers to the quality and standards that
should be followed in the production process. Defined materials and products from manufacturers are
easy to identify installation, testing, and handover requirements.

Material specifications should include the following information:

a. Material'sname

b. Adescription of the material's chemical, and physical properties
c. Material composition and processing aids

d. Origincountry

e. Production method
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— 2.2.5 Process of carrying out Design Failure Mode and
Effect Analysis (DFMEA)

Design failure mode and effect analysis (DFMEA) is a comprehensive and systematic set of activities
used to identify and assess the potential system, product, or process failures. DFMEA identifies the
consequences and outcomes of these failures or actions. It eliminates or reduces failures and provides a
written record of the work done.

DFMEA determines what might go wrong, how terrible the consequences might be, and how to avoid or
mitigate them. DFMEA assists engineers in detecting failures as early as possible so that they can be
corrected without incurring huge costs. It is useful in disciplines where risk reduction and failure
prevention are critical, such as manufacturing, business processes, etc.

DFMEA investigates failure from multiple perspectives to determine why the expected or intended
function did not occur under the specified conditions. There are four areas of DFMEA investigation:

e Method by which a failure e Immediate impact of a
is detected failure on operation,
function, or functionality

1. Failure Mode 2. Failure Effect

M
T

4. Severity 3. Failure Cause
4 N
e The worst-case .
t q ; e Underlying cause
f)lf come, eg{ee ° of the failure, or
injury, property things that initiate
damage, or harm
. processes that lead
caused by a failure )
to failure
mode
\§ J

Fig 2.8 DFMEA Process

The results are then refined further by calculating a risk priority number (RPN) based on several
variables:

1. Theseverity of the failure effect (SEV): a value from 1 (low) to 10 (high) (high)

2. Failure occurrence frequency (OCCUR): avalue from 1 (infrequent) to 10 (frequent) (frequent)

3. DETEC:avalueassigned onascale of 1 (very detectable) to 10 (very preventable) (not detectable)
4. RPNiscalculated by multiplying SEV, OCCUR, and DETEC together.

As a result, the RPN can range from 1 (low risk) to 1,000. (high risk). Users can then define what is
acceptable and unacceptable for the failure underinvestigation.

e ———
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— 2.2.6 Control Plans for Product Prototype Creation

A prototype control plan is used during the early stages of development when the part or process is
defined or configured. This control plan will detail the controls for the required dimensional
measurements, materials, and performance tests. It is a living document that outlines the methods
used to ensure the quality of critical inputs/features to deliver outputs/products that meet customer
expectations. Control plans are:

1. Real-time maintenance

2. Written descriptions of the measurements, inspections, and checks used to control manufacturing
partsand processes

3. Updated if process changes occur or new processes are implemented to apply for a new PPAP if
necessary

A control plan is made up of data from various sources, such as a process flow diagram and a PFMEA.
This data is used to develop a comprehensive plan of action for understanding production processes
andidentifying potential problems to ensure that production quality meets customer expectations.

Information flow

a. Process flow chart - This chart illustrates the process flow and identifies the process inputs and
outputs.

b. PFMEA (process failure mode effects analysis) — This detect potential problems in the
manufacturing process.

c. ControlPlan- This generates a quality control plan based on the process flow diagram and PFMEA.

Control plans are classified into three types that correspond to different stages of production. The
control strategy employed is determined by the processes being monitored.

e Applicable if a component is in the early stage of
development

e Describes dimension measurements, materials, and
performance tests performed during prototype development

Prototype control plan

e Applicable when a component's prototype phase is complete
but full production stability has not yet been achieved
Pre-launch control plan ¢ Includes descriptions of size measurements, materials, and
performance testing performed once the prototype phase is
complete, with increased quality checks and frequency

e Applicable when a component is in full production
Production control plan e Includes characteristics, process controls, tests, and
measurements conducted through full production

Fig 2.9 Types of Control Plan
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The following figure explains the process to develop control planin production.

Understand and identify

Document the process eI GRS the inputs that are critical
and critical process requirements (outputs) N tz the customer
steps and process capability TS
|
v
Validate the
Identify the sampling Identify control
plan for data collection > measureme.n t system  — methods
capability

v

Identify a reaction plan
for out-of-control
conditions

Fig 2.10 Process to Develop Control Plan

Control plans assist suppliers in overcoming critical challenges and concentrating on product quality,
process efficiency, and cost reduction.

Provides a thorough
evaluation of the product
and process with structure
and discipline

Ensures the quality
requirements of products are
met

Reduces waste/non-
conformance

Better allocation of
resources to reduce
expenses without
sacrificing quality

Focus resources on process
and product characteristics
important to customers

Fig 2.11 Importance of Corrective Plan
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— 2.2.7 Product Design and Production Process Development —

As earlier discussed, the production development process includes all steps necessary to bring a
product from concept to market availability. Identifying a market need, researching the competitive
landscape, conceptualizing a solution, developing a product roadmap, building a minimum viable
product, and so on are all part of this process. The seven stages of product design and development are
asfollows:

Q Idea Generation
Q Idea Screening

Concept Development and Testing

O Market Strategy/Business Analysis

Product Development

Q Market Testing
O Market Entry/Commercialization.

Fig 2.12 Stages of Product Design and Production Process Development

— 2.2.8 Process Capability and Reliability Analysis for
Product Quality

Process capability is a collection of tools that determines how well a given process meets a set of
specification limits. In other words, Process Capability Analysis assesses the efficiency of a process. A
process capability analysis is a significant technique for determining how well a process meets a set of
specification limits. Capability analysis is typically based on a sample of data taken from a process and
resultsin:

a. TheDPMO's estimate (defects per million opportunities)
b. Atleastone capabilityindices
c. Anestimate of the process's Sigma Quality Level

Product reliability analysis is defined as the likelihood that a device will perform its required function
under specified conditions for a given period of time. Product reliability is measured as MTBF (Mean
Time Between Failures) for repairable items and MTTF (Mean Time to Failure) for non-repairable items.

— B
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— 2.2.9 Verification Process, Validation plans, & Effective ——
Quality Control

Verification is a process that determines the product's quality. Verification encompasses all of the
activities involved in producing a high-quality product, such as testing, inspection, design analysis,
specification analysis, etc. Verification is a relatively objective process in the sense that if the various

processes and documents are expressed precisely enough, no subjective judgment is required to verify
the product.

Reduce the number of

Verify the product earl
defects that may occur . v 2 H
. in the development
in later stages of
process
development.

Assist in the development

- of the product in
Reduces the likelihood P .
. accordance with the
of product failure ) e
customer's specifications
and needs

Fig 2.13 Advantages of Verification Process in Production

Validation is the process of ensuring that the product functionality meets the customer requirements

and needs. Validation occurs at the end of the development process after all verifications have been
completed.

Identify the difference
between the actual and
expected results and
take corrective action

Detect missing defects
and report them as
failures

Perform feature testing, Aids in the development of
integration testing, system the right product to meet
testing, load testing, the needs of the

compatibility testing, customer's business
stress testing, and so on processes

Fig 2.14 Advantages of Validation Plans
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The verification process involves checking documents, designs, codes, and programs, whereas the
validation process involves testing and validating the actual product. Verification does not involve code
execution, whereas Validation does.

The following figure explains the five phases of validation process in production.

e Create a quality target product profile
e Identify critical quality attributes
e Define critical process parameters

Stage 1: Process .
g e  Conduct risk assessments

Design

e Check facility design
e Ensure adhere to local regulations as well as manufacturing regulations
e Transport and store raw materials
Stage 2: Process e Train production line employees
Ve E ate) o) d dsla-14y © Pre-defined sampling points at various stages of the process

Qualification

e Involves ongoing validation during production to ensure the process designed
and qualifiedin the previous stages continues to deliver consistent quality

e Detectandresolve process drift

¢ Involves product sampling, analysis, and verification at various points in the

Stage 3: Continued manufacturing process

I e el S atile=1atelstl ©  Requirestheinvolvement of employees with quality control training

e Requires comprehensive record-keeping including logging anomalies and
issues with product quality

Fig 2.15 Process of Validation




Quality Manager-Electronics

Effective quality control entails testing units to see if they meet the specifications for the final product.
The testing is done to assess whether any corrective actions are required in the manufacturing process.
Effective quality control assists businesses in meeting consumer demands for better products. Quality
Planning, Quality Assurance, Quality Control, and Continuous Improvement are the four main
components of a quality management process. The six steps to developing a quality control process are
asfollows:

Establish your quality standards
Choose which quality standards to prioritize
Create operational processes to ensure quality delivery

1

2

3

4. Examineresults
5. Receive feedback
6

Make improvements

— Notes
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— 2.2.10 Competitive Benchmarking

Competitive benchmarking assesses where and how your company compares to its competitors.
Benchmarking allows you to compare your company's performance to competitors and other best-in-
class brands by using a set of predetermined metrics. The steps for conducting competitive
benchmarking are as follows:

Conduct market research to determine rate metrics

Determine your competitors
Create a competitive metrics report

Conduct the investigation

Fig 2.16 Process of Competitive Benchmarking

— 2.2.11 Production Trial Runs and Testing

Production Trial Run (PTR) is a systematic evaluation and validation of the manufacturing process
before serial production. During a PTR, the project team evaluates and validates the incorporation of
design requirements and customer expectations into the manufacturing process. The project team
evaluates and validates the integration of design requirements and customer expectations into the
manufacturing process by producing products with serial circumstances based on a pre-launch Control
Plan. PTR is a significant component of Advanced Product Quality Planning (APQP), particularly its
fourth section, Product and Process Validation. PTR is a required component in the electronic
manufacturing industry, but it can be used in any other industry to ensure that pre-defined processes
are followed and customer requirements are met during the manufacturing process.

PTR must be completed before the launch of a new product, so it must occur before the start of
production (SOP). Furthermore, both the Product and Process design phases must be completed prior
tothe PTR. The following are the general requirements and inputs for PTR:

Quality system review Floor layout Process Flow Chart (PFC)

Pre-launch Control Plan Released Process Failure Finalized process instructions

(pre-launch CP) Mode and Effects Analysis .(e.g. w?rk i.nstructi.ons,

(PFMEA) inspection instructions)

Measurement System Preliminary process Packaging standards and
Analysis plan (MSA) capability study plan specifications

Fig 2.17 Elements of Production Trial Run
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A proper PTR cannot be performed or evaluated without the above-mentioned elements. Following the
PTR, it provides critical information and inputs to the team, allowing them to evaluate and assess the
maturity and effectiveness of the production. PTR and parallel quality processes produce the following
results:

Measurement System Evaluation (based on
conducting all points of the MSA plan)

Process capability study (based on the process
capability study plan) and process review

Production Part Approval (PPA)

Production Validation Testing

Packaging Evaluation (based on packaging specs)

Finalized production Control Plan (Production CP)

Final feasibility and First Time Capability (FTC)

Quality planning sign-off

Fig 2.18 Output/Results of Production Trial Run

— 2.2.12 Importance and Process of Identifying Issues and
Corrective Actions

Continuous improvement drives the enhancement of both processes and products. Organizations that
actively seek ways to improve their operations will invariably raise the value of their products and
services. It will result in more sophisticated and economically competitive offerings. Simply words, a
correction is an immediate action taken to fix an issue discovered during an audit or while monitoring,
and corrective action works to resolve the issue's root cause. A preventative action is one taken to avoid
afuture safety problem.
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A quality management system's goal is to assist businesses in improving their ability to meet customer
or regulatory requirements. A corrective action plan that adequately addresses non-conformance is a
critical component of a successful system. W. Edwards Deming, a quality pioneer, introduced the Plan-
Do-Study-Act (PDSA) cycle as a tool for planning, implementation, and continuous improvement. In
quality circles, it became known as the Plan-Do-Check-Act (PDCA) cycle. This tool can be applied to an
entire quality management system or to individual components.

CHECK

Fig 2.19 PDCA Cycle

Corrective action systems can regain their footing in seven critical steps by using the cycle.

Act Plan
e Step 7: Adjust and e Step 1: Understand
Improve System Requirements
e Step 2: Plan the Process
—>
P
Check Do
e Step 6: Test the e Step 3: Develop and
System Document
e Step 4: Conduct
Training

e Step 5: Implement

Fig 2.20 Steps of PDCA Cycle
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— 2.2.13 Relevant Legal and Safety Standards

ISO 45001 is an international standard for workplace health and safety developed by government
standards committees at the national and international levels. An Occupational Health and Safety
Management System (OHSMS) is a critical component of a company's risk management strategy.
Implementing an OHSMS allows businesses to:

1. Safeguarditsemployeesand others underits control
2. Followalllegal requirements
3. Encourage continuousimprovement

Note: The current version of the ISO 45001 standard is ISO 45001:2018

Establish systematic

Develop and
implement OH&S
policy and objectives

Establish operational

controls to manage

risks, legal and other
requirements

process to identify
risks and
opportunities

Increase awareness of
OH&S risks

Ensure active
participation of
employees in OH&S
matters

Fig 2.21 Benefits of OHSMS

Determine hazards
and risks associated
with health and safety

Evaluate performance
and seek ways to
improve by taking

appropriate actions

The following figure explains the process flow of ISO 45001 (OH&SMS) in an organization.

Context of the
Organization

2

v

L7

Operation

Fig 2.22 Process-flow of OHSMS

E=
dib
—>
Leadership and .
IO Planning Support
Participation
|
- — - i Q
—> —>
Performance Improvement
Evaluation
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The Indian Constitution lays out detailed provisions for citizens' rights and the Directive Principles of
State Policy, which establish a goal to guide the state's activities. The government is committed to
regulating all economic activities of workplace safety and health risks and ensuring safe and healthy
working conditions for all working men and women in the country. The Factories Act of 1948 and the
OSH Code draft require employers to protect workers' health and safety. The Factories Act, 1948,
enacted labour welfare legislation with the primary goal of safeguarding factory workers fromindustrial
and occupational hazards. It addresses a variety of issues concerning the safety, health, efficiency, and
well-being of workers in the workplace. It was replaced by the Occupational Safety, Health, and
Working Conditions Code in 2020.

To prevent hazards and risks at workplace, the employees must obey and follow standard precautions
and safety measures at work as per organization guidelines and rules.

Use appropriate personal
protective equipment for the
task, including footwear

Keep tools and equipment in Work safely with chemicals
good working order and related products

Avoid awkward positions, and
repetitive tasks, or take Learn safe lifting techniques
frequent breaks

Keep work areas clear of
clutter and equipment

Follow workplace policies and

Follow a recommended shift Inspect work are-a before \fvork procedures relating to
work pattern, and know the starts to identify potential . .
) . preventing workplace violence
associated hazards hazards and their controls

and harassment

Fig 2.23 Standard Safety Rules at Workplace

— Summary £

* |tis essential to comprehend their expectations and concerns regarding the organization's product.
The customer's quality expectations are a statement about the product's quality. Customer
satisfaction is created when customer expectations for product quality, service quality, and value-
based price are met or exceeded.

* Atarget marketis a group of people who share specific characteristics and have been identified by
the company as potential customers for its products.

* A target customer is someone who is most willing to purchase the product. It is also a part of the
overall target market.

'
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Customer requirements are the named and unnamed needs that customers have when they
interact with the organization, their competitors, or search for the provided solutions.

Customer requirements are the named and unnamed needs that customers have when they
interact with the organization, their competitors, or search for the provided solutions.

A market survey is a research and analysis of the market for a specific product/service that includes
aninvestigation into customer preferences.

Social listening is the process of gathering data from social media channels for keywords, topics, or
feedback relevant to your brand.

Advanced Product Quality Planning (APQP) is a systematic procedure for product and process
development. This framework is a standardized set of quality requirements that allows developers
to create a customer-satisfying product.

The APQP process employs a Cross-Functional Team (CFT) comprised of marketing, product design,
procurement, manufacturing, and distribution. APQP ensures that the customer's voice (VOC) is
clearly understood and translated into requirements, technical specifications, and special features.

The benefits of the product or process are built-in through prevention. APQP encourages the early
detection of both intentional and unintentional change.

APQP helps to improve communication between the supply chain and the organization/customer.
As the process progresses, requirements that translate into more detailed specifications are
clarified and decomposed to greater detail.

Quality planning is essential because failing to do so makes delivering a high-quality finished
product more difficult. Before the execution, the quality manager establishes the plan's standards
to meet to qualify the production as a success.

Product planning is the continuous process of identifying and communicating market requirements
that define the feature set of a product.

A product design process is a series of steps taken by the product team to develop a design solution.
It is a set of design tasks that follows a product from beginning of the concept till its completion,
commercially available to the target customer.

Adesignreview is a product development milestone in which a quality manager evaluates a product
design against specified standards. Before implementation, the design review phase may identify
the flaws of the current product design or prototype.

Defined materials and products from manufacturers are easy to identify installation, testing, and
handover requirements.

Design failure mode and effect analysis (DFMEA) determines what might go wrong, how terrible the
consequences might be, and how to avoid or mitigate them. DFMEA assists engineers in detecting
failures as early as possible so that they can be corrected without incurring huge costs.

A prototype control plan is used during the early stages of development when the part or process is
defined or configured. This control plan will detail the controls for the required dimensional
measurements, materials, and performance tests.

Control plans assist suppliers in overcoming critical challenges and concentrating on product
quality, process efficiency, and cost reduction.
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* Process capability is a collection of tools that determines how well a given process meets a set of
specification limits.

* Productreliability analysis is defined as the likelihood that a device will performits required function
under specified conditions for a given period of time.

¢ Verification is a process that determines the product's quality. Verification encompasses all of the
activities involved in producing a high-quality product, such as testing, inspection, design analysis,
specification analysis, etc.

* Validation is the process of ensuring that the product functionality meets the customer
requirements and needs. Validation occurs at the end of the development process after all
verifications have been completed.

e Effective quality control assists businesses in meeting consumer demands for better products.
Quality Planning, Quality Assurance, Quality Control, and Continuous Improvement are the four
main components of a quality management process.

e Competitive benchmarking assesses where and how your company compares to its competitors.
Benchmarking allows you to compare your company's performance to competitors and other best-
in-class brands by using a set of predetermined metrics.

* Production Trial Run (PTR) is a systematic evaluation and validation of the manufacturing process
before serial production.

* A corrective action plan that adequately addresses non-conformance is a critical component of a
successful system. W. Edwards Deming, a quality pioneer, introduced the Plan-Do-Study-Act (PDSA)
cycle asatool for planning, implementation, and continuous improvement.

* |SO 45001 is an international standard for workplace health and safety developed by government
standards committees at the national and international levels.

* The Factories Act, 1948, enacted labour welfare legislation with the primary goal of safeguarding
factory workers fromindustrial and occupational hazards. It addresses a variety of issues concerning
the safety, health, efficiency, and well-being of workers in the workplace. It was replaced by the
Occupational Safety, Health, and Working Conditions Code in 2020.

— Notes
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— Notes

youtube.com/watch?v=jlIE23969kH8 youtube.com/watch?v=xkHW6ak3xf8
2.2.1 Importance and Process of Carrying 2.2.2 Product Program Planning as Per
out Advanced Product Quality Planning Customer Needs and Expectations

youtube.com/watch?v=N_HiqvF7U5I youtube.com/watch?v=w2m5eU8XDVI
2.2.5 Process of carrying out Design Failure 2.2.7 Product Design and
Mode and Effect Analysis (DFMEA) Production Process Development

youtube.com/watch?v=JC4CaksviQY youtube.com/watch?v=RfCkkcVuBfg

2.2.10 Competitive Benchmarking 2.2.12 Importance and Process of
Identifying Issues and Corrective Actions

youtube.com/watch?v=MIssDGB7plc
2.2.13 Relevant Legal and Safety Standards



https://youtube.com/watch?v=jIE23969kH8
https://youtube.com/watch?v=jIE23969kH8
https://youtube.com/watch?v=N_HiqvF7U5I 
https://youtube.com/watch?v=N_HiqvF7U5I 
https://youtube.com/watch?v=N_HiqvF7U5I 
https://youtube.com/watch?v=JC4CaksviQY  
https://youtube.com/watch?v=JC4CaksviQY  
https://youtube.com/watch?v=JC4CaksviQY  
https://youtube.com/watch?v=xkHW6ak3xf8 
https://youtube.com/watch?v=xkHW6ak3xf8 
https://youtube.com/watch?v=xkHW6ak3xf8 
https://youtube.com/watch?v=w2m5eU8XDVI
https://youtube.com/watch?v=w2m5eU8XDVI
https://youtube.com/watch?v=RfCkkcVuBfg 
https://youtube.com/watch?v=RfCkkcVuBfg 
https://youtube.com/watch?v=RfCkkcVuBfg 
https://youtube.com/watch?v=MIssDGB7pJc
https://youtube.com/watch?v=MIssDGB7pJc

Participant Handbook

)

— Exercise

Answer the following questions-

1. WhatisAPQP?

2. Whatisaquality plan?

3. Explainthe product design process.

4. Writeashortnoteon:

a. DFMEAProcess

b. Validation Process

c. 1SO45001 Process-flow

5. Listdowntypes of control planin production.

6. Whatarethe advantages of validation plans?

7. Explainthesignificance of trial runin production process.

e — ——




Quality Manager-Electronics

8. Listanyfive elements of production trial process.

9. Whatis competitive benchmarking?

10. Explaintheimportance and process of identifyingissues and corrective actions.

Match the Followings-

Column A Column B

DFMEA Plan-Do-Check-Act

PTR Advanced Product Quality Planning

APQP Occupational Health and Safety Management System
1SO 45001 Production Trial Run

PDCA Design Failure Mode and Effect Analysis
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— Key Learning Outcomes | ¥

At the end of this module, the trainee will be able to:
1. Explain the importance of managing the supplier relationship

2. Describe the process of managing receipt inspection
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Unit 3.1 Manage the Supplier Relationship

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Explain the importance of formulating quality standards for components and the process of
monitoring their compliance by the supplier

2. Explain the importance and process of training the supplier such as CAPA and train them to ensure
the components they manufacture comply with the applicable quality and regulatory standards

3. Elaborate different ways to minimize the time and cost of the inspection

4. Explainthe importance of receiving components from the supplier in a timely manner to avoid any
negative impact on the company production process

5. Elaborate how to detect deviations on part of the supplier in following the quality standards and
taking corrective action promptly

— 3.1.1 Importance of Quality standards and Compliance
Monitoring Process

Quality standards are guidelines, methods, systems, requirements, and/or specifications developed by
industry advisory groups to assist manufacturers in achieving and demonstrating consistent production
and product quality. Its standards and requirements make it easier for businesses to meet what their
customers consider "quality," and they improve the company's overall vision. Quality standards are
intended to ensure that businesses meet the minimum requirements to join almost every industry. It
isn't just about making money or outperforming a competitor. It's all about keeping customers safe,
keeping promises, and meeting basic customer expectations. Companies, on the other hand, often reap
greater profits and reduce losses by adhering to quality standards. Those who exceed quality standards
stand out from the crowd, increasing their profit potential and customer loyalty.

A product is said to be of high quality if it is free of manufacturing flaws, deficiencies, or significant
variation. To do so, specific standards must be established in order to achieve uniformity across the
entire set of products being manufactured. The quality standards defined should be such that the
features and specifications offered by the product are capable of meeting the implied need of the
product. The following figure explains the importance of quality standards in general.

Encapsulation of best Avoids repeititon of past Involves checking
Practice mistakes standard compliance
Continued...

o
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Aids businesses in improving
the dependability, durability,
and performance of products

Provide a Formula for

Provide continuity Success —

Lead to customer
satisfaction and
increased revenue

Fig 3.1 importance of Quality Standards

Accreditation with a recognized quality standard, such as ISO 9001, published by the International
Organization for Standardization, can assist businesses in developing a reputation for excellence. In
terms of the global economy, quality standards facilitate the cross-border movement of goods,
services, and personnel, ensuring that goods manufactured in one country can be sold and used in
another.

Examples of quality management standards —
a. 1509000 family, including 1SO 9000 and ISO 9004
b. Environmental managementsystemsinthe SO 14000 family

c. 1SO 19011 for auditing management systems

The following figure explains the advantages of Quality Standards:

Increases
productivity
Sets
Improves ..

minimum

safety .

quality

Enhances

Avoid

istakes customer

mis satisfaction

Reduces
costs

Fig 3.2 Advantages of Quality Standards
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Threelevels of quality standards —
1. Acceptable quality

2. Appropriate quality

3. Aspirational quality

Compliance monitoring is a continuous process that ensures all policies and procedures outlined in the
manual are followed by employees, suppliers, and stakeholders. Its goal is to identify compliance risk
issues in the operations or functions of a company. In other words, working with such organizations
necessitates meeting quality standards to comply with industry regulations. In contrast, establishing
efficient business processes in a company necessitates extensive knowledge and experience.

— ldentify which vendors require monitoring

* These relationships should always include critical and high-risk vendors, but they can also
include lower-risk but equally important relationships.

— Define the indicators you want to monitor

* Theyshouldinclude both quantitative and qualitative indicators (numerical data that can be
objectively captured and measured).

Organize data sources

* Questionnaires, policy and procedure documents, SOC and audit reports, surveys, and third-
party data intelligence tools, to name a few, are all good places to start collecting monitoring
data. Make sure to have the required data to feed the indicators you want to track.

Clarify roles & responsibilities

¢ While the person who owns the vendor relationship should be primarily responsible for
monitoring their vendors, many other subject matter experts are involved in the process.
Make it a point to specify who will do what and when.

Line up subject matter experts

Subject matter experts are the people who have the specialized skills you'll need to support
certain aspects of monitoring. They frequently include information security, business
continuity, compliance, information technology, and legal experts.
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— Establish escalation procedures

* Whenissues arise during the vendor monitoring process (which they always do), it's critical
to understand which should be escalated and what options you have for resolving them. This
can include conducting additional due diligence, updating contingency plans, or even
changing (or terminating) the contract. Your framework should specify the types of issues
thatrequire escalation as well as the procedures that can be used.

—  Leveraging technology

* The vendor monitoring process is way easier when you leverage technology. This includes
your vendor management system and continuous monitoring solutions that give you access
to external data sources.

Fig 3.3 Seven Pillars of an Effective Supplier/Vendor Monitoring Process
The following figure exhibit the steps to improve supplier compliance:

— 1. Assess capability

e Supplier information is a critical starting point and must be relevant to the service or goods
thatthey are providing.

* Double-check the supplier information. This evidence should not only be checked once a
year, butit should always be live, up to date, and easily accessible.

* Onceasupplier has beenthoroughly checked and approved for any given product or service,
ensure thatall departments use suppliers from this list.

* Alltoo often, different departments deviate from the approved supplier list to appoint non-
approved suppliers based on a lower price. This can be very expensive if the decision also
‘buys-in'risk.

— 2. Manage supply contracts

e Establish clear policies and rules so that suppliers understand what is expected.
* Contracts and specifications, b. Formalize your requirements so that nothingis overlooked.

e Restraintsand controls Ensure that suppliers are aware of any control processes that must be
followed, such as site access control on construction sites or railway lines, or exposure to
heat, radiation, and soon.
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— 3. Monitor suppliers

* Actions - Don't let your monitoring's rigor lull your suppliers into complacency and remove
their sense of accountability for their own compliance and performance. It is critical to
understand who is responsible.

* Examine - While physical audits have their place, technology can provide an audit trail at a
lower cost. This can replace lengthy spreadsheets, reducing timeframes and increasing
efficiency.

* Metrics of performance (KPls) - It is often said that what is not measured is not done. It is
critical to collect, measure, and analyze statistics that demonstrate whether the desired
outcomes and objectives were met, such as percentages delivered on time, percentages
fixed the first time, and percentages call outs completed within the target time frame.

Fig 3.4 Steps to Improve Supplier Compliance

Supplier relationship management is essential for smooth running of production process. The following
figure exhibits few important tips toimprove supplier relationships.

Establish roles and
responsibilities and
remember them

Communicate regularly

B[R and effectively

Regularly review the

Beh hicall .
et o T deliverables and
contractual obligations y performance
Identify and monitor Seek professional
4 R P . Be reasonable and fair
risks advice

Establish the basis of the
working relationship

Fig 3.5 Tips to Improve Supplier Relationships
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— 3.1.2 Significance of Training Suppliers Such as CAPA

CAPA stands for corrective and preventive actions. The term is most commonly associated with quality
assurance and refers to improvements to an organization's processes to avoid undesirable situations
such as product nonconformities.

CAPA can assist organizations in determining what is causing a problem, how to fix it, and how to
prevent it from happening again. As a result, businesses correct the problem and prevent it from
recurring.

\ o

Fig 3.6 Corrective and Prevention Actions

Application of CAPA Principles—The CAPA method is applicable in a variety of disciplines, including:
1. Manufacturing

2. ProductDesign

3. Testing Verification and Validation

4. Distribution, Shipping, Transport, and Packaging

CAPA is used extensively in a variety of industries, including electronics, automobiles, food processing,
medical device development, pharmaceuticals etc. CAPA is also important in terms of quality
management. Certain quality control systems and standards require meticulous documentation of
these processes.

A good CAPA procedure includes several key stages. The stages are depicted in detail in the figure below.
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CAPA Initiation and Problem Identification Risk assessment

e |dentify the problem at hand during e Assist in determining the severity of the
this phase problem,

e Document and describe the problem in e Determine the timeline for resolution

as much detail as possible

!

Analysis of the Root Causes Implementation of Corrective/Preventive
e Aids in determining what caused the Action
nonconformity e Resolve the issue

—> ¢ Implement preventative measures to
ensure that it does not occur again in

the future
Implementation and effectiveness Closure
verification e Proper closure of the process after it
e Test whether the solution works and is has been verified that the problem has
effective been successfully resolved and will not
e Look for new solution occur again

Fig 3.7 Different Stages of CAPA Process

Corrective action (CA) is the process of removing the root cause of a problem and preventing it from
happening again. The corrective action should correspond to the previously identified root cause in
order to eliminate the true root cause and prevent the problem from recurring.

Seven-Step Corrective Action Process:

1. Define the issue - Describe the issue. Ascertain that the problem is, in fact, a real problem, rather
than a perceived problem. Describe who, what, when, where, and why. Describe the expected
outcome and how to resolve the problem.

2. Establish the scope - Make sure to understand the scope of the issue at hand. Provide context for
the magnitude of the problem. Is this something that happens every day? Is it limited to a specific
product, transaction, or customer.

3. Corrective Actions - These Measures Make a temporary fix to stop the problem while look for the
root cause and resolution. This is about immediate checks or stop-gap measures that will catch
the problem again ifit reoccurs while looking for the root cause.

'
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4, Determine the Root Cause - Finding the root cause is not always simple. There are specific root
cause analysis techniques that can help with this. The goal is to identify the underlying cause
rather than just the apparent problem. It's similar to a doctor's diagnosis when a patient
complains of stomach pain but the doctor diagnoses it as something specific, such as
diverticulitis.

v

Plan a Corrective Action - Create measurable, doable solutions with realistic deadlines that are
centered on the root cause. It must include the steps required to eliminate the root cause.
Depending on the size of the problem, it may necessitate a cost-benefit analysis with formal
management approval before proceeding.

o

Execute the Corrective Action - Implement your actions and see them through to completion. It
could be as simple as making changes to the software or the database. It could be an investment
in new equipment in a manufacturing environment because the old equipment is no longer
capable of meeting tolerance requirements.

N

Follow up to make sure the Plan worked - Document the process and conclude it with a debrief to
determine what was done and to inform the team of the changes. Allow enough time to ensure
that the problem does not reoccur. Take notes on any lessons learned. Finally, make certain that
adequate detail has been recorded.

The following figure shows the sample plan of Corrective Action Plan is Given as:

ACTION DEFICENCY ACTIONS 155 RESOURCES PLANNED ACTUAL REVIEW
ID NO DESCRIPTIO DEFICIENCY COMPLETION COMPLETION DATE
N RESOLVED DATE DATE
1-22 Order entry Check Yes Sales Entry  Systems 23 March 2020 30 March 2020 15 April

screen custome Clerk, Analyst 2020
working r master Software
when new record & programmer
customer link SOP , Systems
order entry screen Analyst
made

Fig 3.8 Sample of Corrective Action Plan
(Source: https://www.integrify.com/corrective-action-process/)
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— 3.1.3 Effective Ways for Cutting Inspection Cost and

Minimizing Time

Following are the five ways to reduce inspection costs —

1. Review currentinspection methods—

a.

b.

Part Inspection. Find out how parts are inspected.

Measurement Tools - Hand tools are limited to a few types of measurements and can produce
different results depending on who uses them.

Inspection Reports- Manual record keeping makes statistical analysis, statistical process control
(SPC) and custom reports laborious and time consuming.

Quality Data Communication - Real-time data sharing via a computer network can increase
efficiency.

2. Definethe objectives or goals of the new method -

During production, inspection must be objective, consistent, and standardized.
Inspection must be quick, automatic, and meet modern metrology standards.

Inspection data must be generated in a standard format and distributed via a computer
network.

New inspection methods mustimprove process control and profitability while lowering costs.

3. Determine measurement equipmentrequirements—

Q

Theinspection machine must be capable of handling the largest parts being produced.
Itshould be capable of measuring parts quickly enough to keep up with production.
It must be tough enough to withstand the rigors of manufacturing.

Machine accuracy must be at least three times that of the computer numerical control (CNC)
machine and part tolerances.

4. Evaluate organization and solicit feedback -

After reviewing currentinspection methods, evaluate the organization and workflow.
Listen to operators who use the equipment every day.

Such dialogue will illustrate limitations or problems with the current methods and is critical to
organizing partinspection.

This feedback will bring to light new ways to increase productivity and accuracy.

When quality measurement tasks are too difficult or time consuming, operators cannot do
their jobs effectively and are more apt to make mistakes.

A measurement programis created through user-friendly software.

Appropriate individuals are alerted immediately to the parts' conformity via the network
connection.
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5. Organize datageneration and management—

a. Theeffectof manufacturing process parameters on part conformity.

b. Thedesigntolerance effect rejection and scrap rates.

¢. Individual machine performance.

The primary goal of quality improvement is to increase profitability. Lower scrap levels, less rework, and
lower raw material costs all contribute to lower manufacturing costs.

Disastrous
/ backlogs x
Variability in Delays in
lead time shipping
Unnecessary e .
management is
procedures N
inefficient

\</

Fig 3.9 Common Factors Affecting Lead Times

The following figure exhibits different ways to reduce supply chain lead times:

Use a Domestic Increase Order Provide Sales

Supplier Frequency Forecasts
Convert to Standard Consolidate Consider Kitting
Components Suppliers Services

Create an Incentive Communicate

Fig 3.10 Ways to Reduce Supply Chain Lead Times
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Automatic ordering reduces shipping time and costs by requesting inventory early enough to avoid
stock outs. When the primary supplier is unavailable or out of stock, the company can keep a list of
backup suppliers on hand to supply inventory. Lean tools such as SMED, 5S, Poka-yoke, Kanban, Just-in-
time (JIT), Value Stream Mapping (VSM), Jidoka, and Cellular Manufacturing, among others, help to
reduce lead time. Five Common Factors Affecting Lead Times

— 3.1.4 Significance of Effective Supplier Relationship
Management

Supplier relationship management is significant because a long-term relationship between an
organization and its suppliers allows for the free flow of feedback and ideas. It will result in a more
streamlined, effective supply chain over time, which will benefit both costs and customer service.
Suppliers supply the raw materials required by a company to manufacture its goods or services.
Suppliers are in charge of transporting these materials. Suppliers provide the services required by a
business to provide goods and services toits customers.

Benefits of Supplier Relationship Management -
1. Thegoal of SRMisto leverage supplier relationships toincrease a company's value and profitability.

2. Supplier relationship management, when done correctly, can reduce wholesale costs, improve
efficiency, and eliminate redundancies in the supply chain.

Benefits of Having a Solid Relationship with Your Suppliers:
a. Timely Delivery of Quality Materials

b. Smooth-sailing Production

c. Customer Satisfaction

d. MoreBusiness for You

e. Take Advantage of Great Deals

f.  ExcellentSupport

g. SavesYour Company Money
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7 beneFits of
supplier relationship
management ;

-
-

I

Increased
potential Far
outsourcing

Improved cost management
and reduced costs

I
/L\ Reduced L
Q@’ relationships
W Improved operational C@%_N waste . that last

. efficiency : longer
: o :
SRR S Minimized o Greater
price volatility consolidation of
(o] the supply chain

Fig 3.11 Benefits of Supplier Relationship Management
(Source: https://www.skaza.com/blog/plastic-manufacturing/7-benefits-of-supplier-relationship-management)

Stronger

Supplier relationship management (SRM) is the process of integrating the technology, processes,
resources, and tools required to align your organization with its suppliers to build stronger, more loyal
relationships. It enables you to focus on what is most important to your business and provides a method
for evaluating vendors who supply goods, materials, and services to your organization. Itisan important
aspect of business success and falls under the larger category of supply chain management.

Supplier relationship management consists of three major steps, which are as follows:

a. Supplier segmentation is the process of identifying risks and opportunities by distinguishing
suppliers.

b. The process of determining the best way to interact with suppliers based on your company's goals
and needsis known as supplier strategy development.

c. Execution of supplier strategy: Putting the previously designed strategy into action in an efficient
manner to achieve the desired resultsin line with the company's objectives.
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Supplier Relationship Management

LOWER SUPPLIER MANAGEMENT

UP TO 80% FASTER SUPPLIER *_ AND PROCUREMENT COSTS

ONBOARDING

360°- VIEW: ANALYZE SUPPLIER

PERFORMACE | AUTOMATE WORKFLOWS
L]
MONITOR SUPPLIER RISK AND IMPROVE
AND COMPLIANCE OPERATIONAL EFFICIENCIES

VALIDATE AND ENRICH SUPPLIER  ® ®  FUEL OTHER APPLICATIONS
INFORMATION WITH EMBEDDED WITH TRUSTED SUPPLIER
DATA QUALITY DATA

Fig 3.12 Supplier Relationship Management
(Source: https://www.informatica.com/resources/articles/what-is-supplier-relationship-management.html)

— Notes
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— 3.1.5 Supplier Performance Review as per Organization Policy —

The seven steps for critically evaluating suppliers that can result in meaningful outcomes and a higher
return oninvestmentare as follows:

Align Performance Choose An Evaluation Develop An Information
Goals Approach Collection Method
|
\2
Design A Robust Roll Out The Provide Actionable
Assessment System —> System —> Feedback
|
\2

Showcase Results

Fig 3.13 Evaluation of the Performance of the Supplier
The following are seven suggested supplier KPIs (Key Performance Indicators) to monitor:
1) Defectrates. Quality controlisanimportant part of any buyer-supplier relationship
2) Leadtimes
3) Contractcompliance
4) ReturnonlInvestment
5) Innovation
6) Riskandtransparency
7) Customerservice

The 10 Cs are selection criteria for potential suppliers: -

Competency Capacity Commitment Control Cash

k %
< i

Cost Consistency Culture Clean Communication

Fig 3.14 Criteria for Assessing the Suitable of a Potential Supplier
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The system identifies and quantifies each supplier's strengths and weaknesses across multiple
dimensions, as well as their suitability for each specific request, allowing employees to become more
strategic buyers. Organizations can use the Supplier Rating System to analyse supplier performance
using pre-configured KPlIs. A supplier rating system, also known as a vendor rating system,
"complements the evaluation and accreditation system by continuously measuring the performance of
approved suppliers." It also allows for valuable feedback to assist suppliers in improving their
performance.

The main objective of the supplier evaluation process is to reduce purchase risk and maximize the
overall value of the purchaser. It typically involves evaluating, at a minimum, supplier quality, cost
competitiveness, potential delivery performance and technological capability.

The three major benefits of regular vendor performance evaluations are:

— Establish Benchmarks And Goals From Beginning To End

—Build Stronger, More Innovative Partnerships

Support Cost Avoidance And Cost Reduction Efforts

:

Fig 3.15 Benefits of Regular Vendor Performance Evaluations

— Notes

— QR Code

Scan the QR Code to watch the related video

youtube.com/watch?v=XSAzVS3fvXA

3.1.1 Importance of Quality standards and Compliance Monitoring Process



https://youtube.com/watch?v=XSAzVS3fvXA 
https://youtube.com/watch?v=XSAzVS3fvXA 
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— Summary £

* Supplier relationship management comprises of three important steps: supplier segmentation,
supplier strategy development, and supplier strategy execution.

* A long-term relationship between the organization and its suppliers allows for the free flow of
feedback and ideas, which is why supplier relationship management is so important. This will result
in a more streamlined, efficient supply chain in the long run, which will reduce costs and improve
customerservice.

* The systematic approach to evaluating vendors who supply goods, materials, and services to an
organization, determining each supplier's contribution to success, and developing strategies to
improve their performance is known as supplier relationship management (SRM).

* Positive customer relations allow you to connect with your customers on a much more personal
level. When you connect deeply with your target audience, you are much more likely to understand
their needs, solve their problems, and build a sense of mutual understanding with them.

* The goal of SRM is to leverage relationships with suppliers in order to increase a company's value
and profitability. When done correctly, supplier relationship management can reduce wholesale
costs, improve efficiency, and eliminate redundancies in the supply chain.

* Thebusiness relationship with the international supplier can be either relational or transactional in
nature. The relational approach denotes strong ties between two companies, implying that the
relationship is personal and the parties communicate on a daily basis.

e Suppliers provide the raw materials that a company needs to manufacture its own goods and/or
services. Those materials are transported by suppliers. Suppliers provide the services that a
company needs to provide goods and services to its customers.

* A supplier is a person or company that sells or rents a product or service to another entity. A
supplier's role in a company is to provide high-quality products from a manufacturer at a
reasonable price to a distributor or retailer for resale.

e Suppliers provide the raw materials that a company needs to manufacture its own goods and/or
services. Those materials are transported by suppliers. Suppliers provide the services that a
company needs to provide goods and services to its customers.

* The advantages of close relationships include a focus on cost rather than price, early supplier
involvement on key commercial and technical aspects, improved supplier performance in terms of
quality and on-time delivery, and an abundance of communication.
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— Exercise

1.
2
3
4,
5

1.

)

Answer the following questions-

Explainthe types of supplier relationship management.

What is mostimportant when negotiating with a supplier?

Whatis supplier relationship management and why does it matter?
What are the advantages of having good relationships with suppliers?

How do you evaluate supplier performance?

Fillin the Blanks-

is a person or company that sells or rents a product or service

toanotherentity.

The goal of is to leverage relationships with suppliers in order
toincrease acompany's value and profitability.

The denotes strong ties between two companies, implying that the
relationship is personal and the parties communicate on a daily basis.

A long-term relationship between the and its
allows for the free flow of andideas.
Organizations can use the to analyse supplier performance

using pre-configured KPls.
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Unit 3.2 Manage Receipt Inspection

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Describe the process of preparing an incoming inspection checklist setting the process and
parameters to check the received components against

2. Explain the importance of carrying out random sampling and the applicable industry sampling
standards

3. Explain the importance and process of carrying out critical tests to check the critical and technical
parameters as per the product design provided by the design team

4. Explainthe importance of maintaining accurate records with respect to the approved and rejected
batches

— 3.2.1 Inspection Checklist and Process and Parameters

Supplier audit checklists are an excellent tool for businesses to evaluate the performance of their
suppliers. Supplier audits can assist you in increasing profits and business relationships, identifying
problem areas, and increasing productivity. The following steps are taken during supplier audits:

I:;'e-auc.ilt d Team selection for Notification of an
Rl orjn.anre an —> audit audit
visit
|
v
Meeting for

Meeting begins —> Performance audit —> debriefing

N\

Follow-up and
reporting

Fig 3.16 Process for Supplier Audits

An incoming inspection, also known as a receiving inspection or a material inspection, compares the
quality of purchased raw materials to pre-defined acceptance criteria. Quality assurance personnel in
the manufacturing facility resolve quality issues during pre-production. When an item is marked as
accepted, conditionally accepted, or rejected, the incoming inspection results are routed through an
identification tagging system to determine the next steps.

o
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Quality assurance personnel use an incoming inspection checklist to confirm the quality of purchased
raw materials against predetermined acceptance criteria. This incoming inspection checklist is
developed to assist quality inspectorsin determininginspection results and required actions by utilizing
the identification tagging system. With this mobile-friendly checklist, QA personnel can easily complete
the following tasks:

1) Specifythe purchase order number, material description, and quantity

2) Captureandstore unlimited photos of defects or tagged materials

3) Send real-time notifications for scheduled incominginspections

4) Assign actionsforaccepted, conditionally accepted, or rejected materials
5) Complete theincominginspection with digital signatures

Use of Inspection Checklists - Using a mobile-friendly incoming inspection checklist can help ensure
raw material conformity to purchase order specifications, lower production costs, and produce high-
quality products that meet or exceed quality standards, customer expectations, and safety regulations.

WORKPLACE INSPECTION CHECKLIST

I Inspection Team: ‘ | Inspection Site: |
Name Position | Inspection Date: |
Note: § = Satisfactory

Entrances and Exits S A

Walkways, Floors, and Stairs S A

Work Arecs/Desks/Workstations S A

Fig 3.17 Inspection Checklist
(Source: https://www.generalblue.com/templates/inspection)

'
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Understanding the Identification Tagging System:

An incoming inspection checklist specifies what quality assurance personnel should validate, including
the size, colour, shape, markings, and packaging of sample material from the entire batch. The
identification tagging system is used to express the purchase order acceptance criteria. Each inspection
resultis associated with the following actions:

@ Incoming Inspection Identification Tagging System

partly meets acceptance criteria

conditionally accepted

issue non-
conformance
report

in stock

forward
to next
operation

scrap, sort
Or reassess
material

Fig 3.18 Inspection Identification Tagging System
(Source: https://safetyculture.com/checklists/incoming-inspection/)

Conditionally Accepted: Quality inspectors should look for minor or major defects such as functional
and dimensional deviations, shipping damages, and improper markings to determine whether raw
materials can be conditionally accepted. Specify the acceptance conditions, such as rework or
replacement by the supplier, and ensure that the quality manager and a representative from the
supplier sign off onthem.

Rejected: Quality inspectors should issue a Non-Conformance Report (NCR) for rejected materials,
indicating whether they will be scrapped, sorted, or reassessed against more specific acceptance
criteria. Rejecting materials may cause shortages and disrupt the production schedule, but it avoids
costly manufacturingissues like mass-producing unsafe and defective products.

Collaboration with the supplier on developing quality control inspection checklists has the unintended
benefit of improving your relationship with your supplier.
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— 3.2.2 Importance of Carrying out Random Sampling and
Critical Testing

Random sampling and testing ensures that the results obtained from the sample are close to those
obtained if the entire population was measured. The simplest random sample gives each unit in the
community an equal chance of being chosen. Combining the random sampling technique with the
representative sampling method reduces bias even further because no member of the representative
population has a higher chance of being selected for the sample than any other.

Conduct data analysis with
a lower risk of error

Requires less knowledge to

Equal chance of selection
q complete the research

Simplest form of data Multiple types of Easier to form
collection randomness can be used sample groups

Produce results for the
larger

Fig 3.19 Importance of Random Sampling and Tests

— 3.2.3 Process of Identification & Classification of Batches
& Determining AQL

A quality control concept is the Acceptable Quality Level (AQL). It is the smallest number of flaws in a
manufactured product sample accepted for the entire batch. If the number of faults exceeds the AQL,
the entire batch gets rejected. The acceptable quality level (AQL) is a product measurement that is
defined as the "worst tolerable quality level" in I1ISO 2859-1. It indicates how many defective
components are acceptable during random sampling quality inspections. All it needs to do as a
manufacturer is to understand the products, the market in which they want to sell them, and the end-
user of its products. If it is decided that the defect tolerance for the entire batch should not exceed 1.5
percent, that is the AQL. The AQL (Acceptable Quality Limit) Sampling method is a common way to
define a production order sample to determine whether or not the entire product order met the client's
specifications. Based on the sampling data, the customer can make an informed decision to accept or
reject the lot.

o
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There are atotal of six types of AQL system followed in the manufacturing industry:

AQL-1.0%

AQL-1.5%

AQL-2.5%

AQL-4.0%

AQL-6.5%

AQL-10%

FIG 3.20 Types of AQL

AQL is highly adaptable because it allows customizing the product's quality tolerance as well as the
three types of quality defects: critical, major, and minor. In consumer products, AQLs of 0, 2.5, and 4.0
are generally used for critical, major, and minor defects. The AQL table's special inspection level. The
inspector uses a special sample size when inspecting the products manufactured concerning the
customer's other requirements. It includes product dimensions and weights, packaging, labeling, and
other details, as well as all on-site tests.

AQL query - In IBM® QRadar®, use Ariel Query Language (AQL) to extract, filter, and perform actions on
event and flow data extracted from the Ariel database. AQL is used to obtain data that is not easily
accessible viathe userinterface.

Batch Process - A batch process's output appears in material quantities or lots. A batch process has a
start and an end. Batch processes have characteristics of both continuous and discrete processes.
Typically, the batch process is repeated. A batch is the final result of a batch process. Sequential
processes are a subclass of batch processes. Sequential processes do not always produce a product,
whereas batch processes do.

Assign one or more values to each characteristic when classifying a batch. If the characteristic is a field
from the batch master record, the value of that field is used as the characteristic value automatically. In
batch determination, look for batches based on specificvalues or value intervals.
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Levels of Batch:

Material Level

Client Level Plant Level

Fig 3.21 Levels of Batch

USE - It can be used to classify batches. For example, use the batch classification functionality to save
specific batch data (such as active substance content, weight, or technical data) that is not included in
the batch master record. To use the batch determination feature, first classify the batches.

Characteristics of a Class

Characteristics are criteria according to which one can search for batches. These characteristics are
defined when creating a class. There are two different types of characteristic:

1) User-defined characteristics
These are characteristics which are not defined as fields in the batch master record.
Examples: Active ingredient potency, viscosity, color, weight

2) Fieldsinthe batch master record
Datathatis storedin the batch master record can also be defined as characteristics of a class.

Examples: Goods receipt date, shelf life expiration date, batch status

— 3.2.4 Importance of Maintaining Accurate Records

Without proper records, it can be difficult, if not impossible, to effectively monitor performance and
productivity levels. A lack of such critical information can stymie both business growth and individual
employee development, so accurate, up-to-date records benefit everyone. It is critical that your
accounts are correct and up to date. Your accounts should be supported by complete and detailed
records of all business income and expenditure, such as receipts, invoices, purchase orders, payments
inand out, and so on.
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Maintain Records and Documents:

Keeping meticulous records can also help us with tax returns and prevent fraud or theft. Using an
effective record-keeping system will enable us to:

a) Keeptrackofyourexpenses, debts, and creditors, and apply for additional funding
b) Savetimeand moneyonaccounting
c) Paytaxesaccuratelyandontimetoavoid penalties.

d) Applyforandreceivethe appropriate number of benefits or credits
If starting a new business, one mustimmediately implement a proper record-keeping keeping system.

a) Keeprecordsinavariety of waysaslongasthey

b) Allow information to be presented in a readable format and how all information contained within a
document

Importance of Good Record Keeping:

Q Monitor the progress of thebusiness
Q Prepare your financial statements

Q Keep track of deductible expenses

Maintain business asset list

Q Identify source of receipts

Q Prepare your tax returns and Support items reported on tax returns

FIG 3.22 Key for a Successful Record Keeping
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A successful business relies on accurate record-keeping. Every person involved in business must keep
records, and the more organized the records, the more information can be retrieved from them.

Identifying the Recording in the Classifying the nature
transactions —> journal — of the transaction
|
2
Preparing A .
X . Balancing of )
financial —> = —> Posting to ledger
accounts
statement
|
\
Interpreting the Communicating it
— g

financial statements to stakeholders

Fig 3.23 Steps to Record- Keeping Method

— Summary <l

* Good records will help you do the following: Monitor the progress of your business. Prepare your
financial statements. Identify sources of yourincome.

* Good recordkeeping helps you to conduct better business. Good recordkeeping can be your proof
that you have made considered decisions and taken appropriate actions. Records become your
protection if you are questioned or challenged. Without them, you are at risk.

¢ [tallows both the teacher and learner to reassess the teaching and learning relationship. Without a
well maintained system of record keeping for student examination and test performance there will
be nothing to build on the progress of the student. Records provide a long term profile of
achievement for each pupil.

e Typesofrecordsto be kept

o

Members' access to the records.

Privacy and confidentiality of records.
Custody and handover of records.

Record keeping and Consumer Protection.
Record keeping systems.

Record keepingandtherules.

Sample Form - Statutory Declaration.
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* The 8 Principles are: Accountability, Transparency, Integrity, Protection, Compliance, Accessibility,
Retention and Disposition. These are the “Principles” of good management of Records. ISO 15489:
Records managementis a globally recognized requirement.

* The Acceptable Quality Level (AQL) is a quality control concept. It is the minimum level of faults
acceptable in a sample of a manufactured product for the entire batch of the product to be
accepted. If the number of faultsis higher than the AQL, then the entire batchis rejected.

* The process of sampling requires that some preliminary parameters be fixed, including the AQL that
would feed into the final decision about accepting or rejecting a batch of product.

e The benefits of close relationships include a focus on cost rather than price, early supplier
involvement on key commercial and technical aspects, improved supplier performance in the areas
of quality and on-time delivery and an abundance of communication.

* The acceptable quality level (AQL) is a measure applied to products and defined in ISO 2859-1 as the
“guality level that is the worst tolerable.” The AQL tells you how many defective components are
considered acceptable during random sampling quality inspections.

¢ Under normal inspection, AQL levels range from 0.065 to 6.5. The larger the AQL level, the more
lenient the inspection. For general consumer products inspection, AQL level is usually set at 2.5,
whichimplies a zero tolerance for critical defect, 2.5 for major defects, and 4 for minor defects.

* Acceptable Quality Level (AQL) is the maximum percent defective (or maximum number of defects
per 100 units) that can be considered acceptable. AQL is measured in defects per 100 units.

* Theacceptable quality level (AQL) is a measure applied to products and defined in ISO 2859-1 as the
“quality level that is the worst tolerable.” The AQL tells you how many defective components are
considered acceptable during random sampling quality inspections.

— Notes
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]

— Exercise

Answer the following questions-

1. Whatisnormal AQL?

2. WhatisAQLinspection level?

3. Whatarethetypes of record keeping?

4. Whatistheimportance of record keeping?

5. Whatisbatch classification?
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— Key Learning Outcomes | ¥

At the end of this module, the trainee will be able to:

1.

2
3.
4

Describe the process of managing the quality in the production process
Demonstrate the process of evaluating the quality of output
Explain how to deal with output quality-related problems

Demonstrate the process of collecting and analyzing data
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Unit 4.1 Manage Quality in Production Process

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Explain the importance of ensuring that the personnel involved in the production process are
trainedin the use of relevant tools, equipment and Personal Protective Equipment (PPE)

2. Explainthe importance of monitoring and evaluating the production process to ensure compliance
withthe defined quality standards

3. Elaborate how to identify deviations in the production process and take appropriate corrective
action

4. Describe the process of developing and providing an Interim Corrective Action (ICA) plan to the
production line to suggest rework or segregation in the existing stock when the production line
experiences problems with components

5. Describe the process of analyzing the causes of the breakdown of tools, equipment and
machineries and suggesting appropriate solutions

6. Explainthe use of 7 Quality Control (QC) tools i.e., Stratification, Histogram, Check sheet, Cause and
effect diagram, Pareto chart, Scatter diagram, Control chart and Corrective Action Preventive
Action (CAPA) to collect and analyze information, investigate product and quality-related key
problems, control fluctuations in product quality and find the appropriate solutions to avoid output
defects

7. Describe the process of investigation product and quality-related key problems, control
fluctuationsin product quality and finding appropriate solutions to avoid output defects

— 4.1.1 Importance of Using of Relevant Tools, Equipment
and PPE

There is no doubt that the manufacturing industry relies heavily on high-quality tools and equipment to
produce large volumes of high-quality products daily. To make the process easier and more efficient, all
production employees must have the proper knowledge and training in various tools, equipment, and
applications. As a result, professionally trained personnel involved in
the manufacturing process will not only save time, money, and effort
but will also prevent mishaps and accidents at the workplace if they Y % AN
use appropriate tools, equipment, and Personal Protective -

Equipment (PPE).

HARD HAT

W

SAFETY GLASSES

CONSTRUCTION VEST

Every worker at a manufacturing facility is responsible for their safety
as well as the safety of their coworkers. A person must take different
precautions for different situations to avoid accidents and hazards.
To begin, everyone involved in the production process, must wear t
Personal Protective Equipment (PPE) for their safety.

GLOVES

A

PROTECTIVE BOOTS ROAD CONE

Fig 4.1 PPE
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The quality manager ensures that all employees are aware of the importance of using the following
personal protective equipment (PPE) during the manufacturing process.

PPE refers to the clothing or equipment designed to protect the workers/employees from shop floor
hazards. It consists of items for example; hard hats, safety boots, coveralls, gloves, safety glasses,
earplugs, high visibility clothing and lifejackets, fall protection, and respirators.

Common types of PPE include the following:

.
'
1K r w
Eye and Face . . earing
:._/, rotection Hand Protection Head Protection protection
i a
=2 ¥
b ji -
. . Respiratory
Foot Protection Body Protection Fall Protection protection

Fig 4.2 Types of Personal Protective Equipment

1. EyeandFaceProtection

Possible eye and face injuries includes:

a. Eyeinjuryduringcutting, grinding, nailing

b. Chemicalreactions from acidic substances, solvents, or solutions

c. Objectsflyintothe eye from chains, tools, tree limbs, or ropes. other hazardous

d. Radiantlightduring welding

Following elements should take into consideration while selecting eye and face security equipment:
1. Capability to defend from hazards.

2. Wearsuitably and comfortably.

3. Give unobstructed body movementand vision.
4. Durable
5

Permit unobstructed working of other equipment
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Some of the most common types of eye and face protection equipment include the following:

(A TS

"’ﬂaw.-_qaaﬁ"’

Safety spectacles:
o Safety spectacles
having frame with
plastic and impact-
resistant lenses.

Goggles:
¢ These are eye safety
spectacles which cover
the eyes tightly and
give safety from dust
and debris.

‘;;
Q,f;'\,

Welding shields:

* These are made of
vulcanized fiber which is
fitted in lens. Welding
shields guard your eyes
from fire sparkles produce

during welding.

Fig. 4.3 Types of Eyes & Face Protection

2. Head Protection

Head protection in PPE terms is considered as protection against
impactinjuryand some burninjuries. % ; Q
Protective helmets or hard hats should do the following:

- u
1. Opposeinjuries by falling objects l l
2. Savefromblowsifany heavy object hitsonthe head

3. Guardfromwelding sparks

Fig 4.4 Workers wearing Hard Hats

3. Hand Protection

Employees face potential injury to hands and arms that cannot be eliminated through engineering and
work practice controls. Potential hazards include skin absorption of harmful substances, chemical or
thermal burns, electrical dangers, bruises, abrasions, cuts,
punctures, fractures, and amputations. Hand Protective
equipment includes gloves, finger guards, and arm coverings or
elbow-length gloves.

Workers should wear the correct gloves for the job such as:

* Heavy-duty rubber gloves for concrete work

* Welding gloves for welding

¢ |nsulated gloves and sleeves when exposed to electrical
Hazards

Fig 4.5 Safety Gloves
¢ Nitrile coated fabric gloves for machine work
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4. FootProtection

Safety boots guard the feet from puncture wounds, injuries, and
slipping.

Make sure that foot protection is available where following risks
are present:

1. Whenheavyobjectsrollonorfallonthe feet ,

Working with pointed items like nails or wires

.

2

3. Riskoffalling of molten metal onfeetorlegs }
Fig 4.6 Safety Boots

4

Working on warm, damp and greasy surfaces

5. BodyProtection

the chest and abdomen, from various hazards and risks which can

Body protection is principally designed to protect the torso, i.e. | , ‘
causeinjuries dueto: .

1. Extremetemperatures

Hot splashes from molten metals and other hot liquids

2
3. Potentialimpacts fromtools, machinery and materials
4

Hazardous chemicals

. . . . Fig 4.7 Safety Suits
There are many varieties of protective clothing available for

specific hazards. In addition, protective clothing comes in a variety of
materials, each effective against particular threats, such as:

1. The paper-like fiber used for disposable suits protects against dust and splashes.

2. Treated wool and cotton adapt well to changing temperatures, are comfortable and fire-resistant,
and protect against dust, abrasions, and rough and irritating surfaces.

Leatheris often used to protect against dry heatand flames.

4. Rubber, rubberized fabrics, neoprene, and plastics protect against certain chemicals and physical
hazards.

6. EarProtection

Employees' exposure to excessive noise depends upon several factors, including:
1) Thedurationof each employee's exposure to the noise

2) Whether employees move between work areas with different noise levels

3) Whetherthe noiseis generated from one or multiple sources
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Some types of hearing protectioninclude:

Earplugs Earmuffs
* They are made of waxed * [trequire a perfect seal around
cotton, foam, silicone rubber or the ear. Glasses, facial hair, long
fiberglass wool. They are self- hair or facial movements such as
forming and, when properly chewing may reduce the
inserted, they work as well as protective value of earmuffs.

most molded earplugs.

Fig 4.8 Types of ear Protection Buds

7. OtherSafety Instruments

Safety belt:
e Safety harnesses protect workers from falling from heights.

Respirator:
e Respirators protect the respiratory system of the wearer from the
attack of poisonous gases, fumes, mist and dust.

Fig.4.9 Safety Instruments

Maintaining PPE - Proper PPE maintenance is required to ensure that the equipment continues to
provide the level of protection for which it was designed. It is critical to inspect the PPE regularly for any
breaks, tears, or visible signs of stress or damage. Visual inspection, dusting, replacement, restoration,
and functional testing are all examples of maintenance. The following figure represents the
responsibilities of an employee regarding PPE:
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Employees must take all

PPE |:nust bedworn ar!dlnl rears‘onable'steps to ecll'isure PPE must be examined
use. in acc?r ance v_wt that PPE is returne. to T 3
the instructions provided proper storage after it has
been used

Employees must not
Any loss or obvious defect -

e Tl Employees must take carry out any
must be u:;me l:afe Y reasonable care of any maintenance or repair of
PRI U U PPE provided to them PPE unless trained and

supervisor authorized to do so

Fig. 4.10 Responsibilities of the Employees Regarding PPE

Importance of PPE - Personal Protective Equipment (PPE) is essentially a range items you can wear that
will protect you against various hazardous conditions. PPE is important because it prepares you for
health and safety risks and gives you extra protection in the event of an accident or against the
elements.

a. When hazards cannot be eliminated through engineering and or/ administrative controls, PPE
must be used to protect the eyes, face, head, feet, hands, arms, body, ears, and lungs.

b. Prevented Injuries (BGSU History)

a. Chemical burnstothe eyes

b. Chemicalirritationto the eyes and skin
c. Particulate matterintheeye

d. Heatburns

Slips, trips, and falls

f. Cutsandabrasions

— Notes
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— 4.1.2 Supervise Inspectors, Technicians and Other Staff

Quality managers supervise, guide, and oversee product development procedures daily to ensure that
products meet quality and efficiency standards. The quality manager also collaborates with clients to
ensure that the final products meet their needs and specifications. They also collaborate with a diverse
group of specialists, such as programmers, quality control inspectors, statisticians, and other technical
personnel. Quality Manager:

a. Frequently collaborate with engineering, production, marketing, customer service, and
management departments

b. Regularly deliver presentations to coworkers, clients, and supervisors, as well as submit reports to
senior management officials

c. Visitsmanufacturingsitestoinspect equipment and make changes or upgrades
d. Monitor processes, perform audits, investigate quality issues
e. Implementquality control procedures atall levels of an organization

The Quality Manager directs and supervises the following staff members in carrying out the following
responsibilities and duties during the production process:

* Trainteamson quality control measures
* Monitor equipment and production facility
* Proposeimprovementsto production process

* Understand the quality expectations for the product and supplies by reading blueprints and
instructions

* Approve or reject raw materials based on quality standards, as well as keeping track of supplier
performance

e Selectandinspecttesting output samples with appropriate methods
* Develop and maintain company inspection reports

* Ensuretestequipmentis calibrated and working correctly.

— 4.1.3 Importance of Monitoring and Evaluating
Production Process

Monitoring and evaluation (M&E) is a continuous management function that assesses progress toward
expected results, identifies bottlenecks in implementation, and highlights any unintended
consequences, positive or negative, in the production process. Monitoring and evaluation are both
tools and strategies that assist the production process in determining when plans are failing and when
circumstances have changed. They provide the information required by the quality manager to make
production decisions, as well as necessary changes for strategy or plans. In this sense, monitoring and
evaluation are continuous.
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Better transparency and
accountability

Identify gaps and their
respective solutions

Encourage innovation

Detect problems at an
early stage

Improves decision-making

Encourages diversity of
thought and opinions

Ensure resources are used
efficiently

Allow production team
stay organized

Boost employee benefits
and development

Fig 4.11 Importance of Monitoring and Evaluation in Production Process

Monitoring is the periodic evaluation of the production process to determine whether or not it is
proceeding as planned. At the same time, evaluation entails assessing the production process in terms
of results, milestones, and the impact of the outcomes using performance indicators. While monitoring
and evaluation are distinct elements, they are both geared toward learning what to do and how to do it
by focusing on several essential and shared goals.

, Relevance \

Alternative
strategy

Efficiency

' Core Objectives ‘

of Monitoring

and Evaluation

Causality Effectiveness

* 4

Sustainability Impact

Fig 4.12 Core Objectives of Monitoring and Evaluation
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Both activities necessitate dedicated funds, trained personnel, monitoring and evaluation tools,
efficient data collection and storage facilities, and adequate time for effective field inspections. The
discussion concludes that monitoring and evaluation are both necessary management tools for
informing decision-making and demonstrating accountability. Monitoring is not a substitute for
evaluation, and neither is an evaluation a substitute for monitoring. Systematically generated
monitoring data are required for a successful evaluation.

The following figure explains the different characteristics of monitoring and evaluation:

— Monitoring

* Continuous process

* Tracks, supervises, analyses, and documents progress

* Tracks, supervises, analyses, and documents progress

* Answerswhat activities were carried out and the outcomes obtained

* Notifies managers of problems and provides options for corrective action.

¢ Self-evaluation of production managers, supervisors, and community stakeholders

— Evaluation

* Periodicat crucial points, such as the midpoints of production implementation, at the end or
asignificant period after production completion

* In-depth analysisand comparison of planned and actual results

* Focuses on outputs to inputs, costs to results, processes used to achieve results, overall
relevance impact, and sustainability.

* Answers why and how results were obtained, and contributes to the development of
theories and models for change.

* Providesstrategy and policy options to managers

* Internal and/or external analysis by managers, supervisors, community stakeholders,
donors, and/or external evaluators

Fig 4.13 Characteristics of Monitoring and Evaluation
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Monitoring and evaluation are required to ensure that the production process is completed within the
time frame specified by the activities to be carried out by production staff. It coordinates and directs the
production process to meet customer and regulatory requirements while continuously improving its
effectiveness and efficiency. It also ensures that the product meets the defined quality standards.
Quality products assist in maintaining customer satisfaction and loyalty while reducing the risk and cost
of replacing faulty items. Companies can establish a reputation for excellence by being assessed against
arecognized quality standard.

Set Quality Implement Tools to
— Standards & KPIs —>  Help Monitor, Analyze,
and Improve

Develop a Quality
Assurance Team

\2
Analyze Quality Implement Agent
Monitoring and Getto >  Training to Improve the
the Root Cause Customer Experience

Fig 4.14 Procedure for Quality Monitoring and Evaluation

— 4.1.4 Identify Deviations in Production Process and take

Appropriate Corrective Action

Adeviation can occur during the sampling and testing, raw material acceptance and manufacturing, and
finished product acceptance and manufacturing processes. When manufacturing steps deviate from
the established guidelines in some way, this is referred to as a "deviation".

The deviation applies to all industries, including manufacturing and service industries. In most
industries, we encounter deviations while working on process activities. If a product in any organization
does not meet the parameters, referred to as a deviation. If the production team did not use any of the
processes that they desired to use in the production, also referred to as deviation.

The deviation is defined as the difference between the actual and planned performance. For example, if
the planis to produce 100 units but only 80 units are produced, the deviation is 20 units. Deviations are
discrepancies between observed and expected values for a process or product condition, or variations
from a documented standard or procedure.

ISO-certified organizations reduce the possibility of deviation by providing the best process guidelines.
As a result, one organization should apply for ISO certification in India to decrease the likelihood of
deviation.

In the manufacturing industry, there are four types of deviation to consider: man, machine, material,
and method. However, there are numerous types of deviations that occur in the manufacturing process,
including location, supplier, quality quantity, and delivery time deviation.
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Man

e When organization
hire employees
with lesser skills
due to availability
issues

Material

e When material is
substandard or not
substantial to the
specification

Machine
e When conventional
machine is used
instead of the
preferred machine
to produce the
output

Method

e When short-cut
method is used in
production to
obtain the mean of
large values

Fig 4.15 Different Types of Deviation

The following figure explains the advantages of a Deviation Process in Manufacturing process are as

follows—

Effectively Planned

Enables Compliance

Quickly Identified

Approved deviation

Eventually Become
Permanent

Fig 4.16 Advantages of a Deviation Process

The following figure explains the appropriate corrective steps for the aforementioned deviations in the

manufacturing process.

Identify the root
cause

Evaluate contributing

Outline effective
corrective actions.

¥

Change your
process to gbd —
(Quality by Design)

Eliminate human

Ensure proper
training

¥

Use real-time
analytical tools

—

Consider hybrid
modeling approaches

Fig 4.17 Corrective Steps to Deal Production Deviation




Participant Handbook

Deviations are defined as unexpected or unplanned departures from current good manufacturing
practices (cGMPs), regulations, standards, procedures, or specifications that may affect a product's
safety, quality, identity, potency, or purity (SQIPP). These deviations are typically recorded in a deviation
within a deviation management (DM) system for cGMP compliance and continuous improvement.

Risk management is the process of identifying, assessing, and prioritizing deviations. Any deviation, for
example, can be classified into three levels for ease of assessment: minor, major, and critical, usually
based on the magnitude and seriousness of the deviation.

e |t poses an immediate and significant risk to the product's SQIPP and represents the
marketed product, or a combination/repetition of major deficiencies indicating a
critical system failure.

e |t poses a significant risk to the product's SQIPP but does not represent the
marketed product or may result in significant observations from a regulatory agency,
or a combination/repetition of minor deficiencies indicating a system failure.

e |t has no effect on the SQIPP of the product and is of a less serious or isolated
nature that may require correction

Fig 4.18 Risk Management for Deviation Risks

Depending on the scope and complexity of the deviation, a variety of formal root-cause-analysis tools
can be employed. Fishbone diagrams, 5-why analysis, fault tree analysis, and failure modes and effect
analysis(FMEA) are few examples of root-cause analysis tools that can be used in manufacturing
process.

— Notes
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— 4.1.5 Analyse Components that Experience Problems at
the Production Line

Numerous processing issues can arise during the production process, including poor quality, long lead
times, high on-hand inventory, supply chain interruptions, and so on. All of these factors have an
impact on the product you're putting out there, which in turn has an impact on the public's perception
of the brand.

The most common problems tend to fitinto four categories:

Quality problems e High defect rate, high return rate and poor quality

e Long lead time, unreasonable production schedule, high inventory rate,

(AL A supply chain interruption

Cost problem e Low efficiency, idle people or machines

Management problems e Potential safety hazard, bad working conditions

Fig 4.19 Common Problems in Production Line

Solving production issues can be a difficult task. Quality managers must investigate what occurred and
seek a permanent solution. However, as the digital revolution continues with the adoption of Industrial
Internet of Things (lloT) technology, these complex issues can be addressed by leveraging data's power.
Furthermore, by capturing and analyzing data to visualize what is happening on the production floor,
quality managers can develop tactical and strategic solutions for resolving current issues and preventing
future ones. The stepsto resolvingcommon productionissues are as follows:

Step 1: Identify Problems
e Through easily accurate, real-time data to understand where problems are
occurring and the most egregious reasons for waste l

Step 2: Dig into the Details
e Conduct a root cause analysis

Step 3: Develop a Plan to Solve the Issue ‘
e Includes training, physical changes such as layout, standard work changes, material
substitutions, or any number of steps alone or in combination to fix the problem

Fig 4.20 Steps to Resolve Common Problems in Production Line
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— 4.1.6 Process of developing and providing an ICA plan
to production line

The primary goal of the interim corrective action plan is to reduce risk as quickly as possible by
implementing interim measures to control or minimize ongoing threats to production staff's health or
the environment. Interim corrective actions are "first aid" measures that protect the customer from the
problem until the root cause is identified and permanent corrective actions are implemented. It is the
part of 8D methodology. The Eight Disciplines of Problem Solving (8D) is a systematic, holistic, and
time-tested methodology for identifying the root cause of a problem, planning a quick fix, and
implementing corrective and preventive actions to prevent its recurrence. The steps are as follows:

1 . 2D: Problem 3D: Interim
D: Team Formation — Statement - St Fratiar
|
v
4D: Root Cause SN 5D: Corrective N 6D: Verification of
Analysis Actions Corrective Actions
|
v
7D: Preventive 8D: Team and
Actions individual recognition

Fig 4.21 8D Methodology

The Interim Corrective Action is the 3rd discipline of 8D methodology for problem solving in production
line. The staff involved in problem solving using the 8D Methodology should be aware that interim
corrective action (ICA) can be used not only in step D3, but also in step DO, which is known as the
Problem Statement.

h @

Step DO: Problem Step D1: Text Step D2: Problem Step D3: Interim
Statements Definition Defination Containment Actions

Fig 4.22 8D Methodology of ICA

In this, ICA can be initiated as a component of Emergency Response Actions (ERA), which are defined
after determining whether the client's problem is related to safety or requires immediate resolution. It
should be noted that ICA eliminates the problem symptom (exactly what the client reports) rather than
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the Permanent Correction Actions defined in step D5, which eliminates the root cause and the problem
symptom itself. During the interim containment actions plan process, the quality manager should ask
the following questions:

*  Arewestillmanufacturing defective goods?

] Do our control processes necessitate increased sampling frequency or a change in measurement
method?

. Isit possible to notify the supplier of the problem?
. Do the actions we intend to take pose any additional risks?

The actions listed above must be taken immediately after determining the problem and must eliminate
the effects caused by the defective product. Each ICA implementation should have a goal that is related
to the impact limitation of the problem discovered by the final customer, the occurrence scale, and the
final costs of poor quality.

Corrective and preventive action, or CAPA, are concepts within Good Manufacturing Practice (GMP) and
Hazard Analysis and Critical Control Points/Hazard Analysis and Risk-Based Preventive Controls
(HACCP/HARPC), both of which are commonly associated with the manufacturing process.

The main advantage of implementing ICA activities is ensuring the safety of the finished product and
minimizing costs associated with the occurrence of a quality problem. It avoids the potential costs of:

1. Scrapping/repairing non-conforming final products
2. Specialtransportsto customerfactories

3. Start-up of additional production shifts

4. Final productselection in customer warehouses

5. Field recall campaigns

The following figure explains the of explains corrective action process:

Define the problem Establish an Select an interim
investigation team —> correctiveaction
|
v
Verify the interim : Verify the root- N Develop root-cause
corrective action cause theories
|
.
Complete a . . .
. Identify the root- Determine and verify
RITEIELITE — — the escape point
analysis cause pep
|
s

Implement & validate
permanent corrective —>  Preventing recurrence
actions

Fig 4.23 Corrective Action Process
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— 4.1.7 Analyse the Causes of Breakdown of Tools, Equipment —
and Machineries

During the manufacturing process, equipment failure is quite frequent. Its consequences can range
from minor to catastrophic, depending on factors such as repair costs, total downtime, health and safety
implications, and impact on production and service delivery. There are several common causes of tool,
equipment, and machinery breakdown, and understanding why the equipment is failing is the first line
of defense against the serious consequences of unplanned downtime.

The following are the five most common causes of equipment failure with their respective solutions:

— Cause #1: Improper operation

e Solutions:

* Enough trained operators to allow for some flexibility and a contingency plan for staff
shortage emergencies

— Cause #2: Failure to perform preventive maintenance

e Solutions:

¢ Effective preventive maintenance and identify small problems with inexpensive solutions
before they become major, costly breakdowns

— Cause #3: Too much preventive maintenance

e Solutions:

¢ Strictly follow the manual and instructions before performing any maintenance of the
equipment

— Cause #4: Failure to continuously monitor equipment

e Solutions:

* Continuous monitoring of the equipment with real time data

— Cause #5: Bad reliability culture

e Solutions:

* Trained operators, asolid PM schedule and a focus on reliability culture

Fig 4.24 Causes and Solutions for Machinery, Tools & Equipment Breakdown/Failure
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— 4.1.8 7 Quality Control Tools

The seven essential quality tools (7 QC Tools) originated in Japan. These tools include simple graphical
and statistical techniques that aid in the resolution of critical issues. These tools were frequently
referred to as the 7 Basics Tools of Quality because they can be implemented by anyone with a basic
understanding of statistics. These can be easily applied to complex quality-related problems. Seven
quality control tools can be easily applied across any industry, from product development to delivery.
The seven quality control tools are as follows:

Q Stratification (Divide and Conquer)
Q Histogram

Check Sheet (Tally Sheet)

Pareto chart (80/20 Rule)

Q Cause-and-effect diagram (“fishbone” or Ishikawa diagram)

Q Scatter diagram (Shewhart Chart)
Q Control chart

Purpose of Seven Quality Tools: Seven old quality control tools are a set of QC tools that can be used to
improve the performance of production processes, from the first step of producing a product or service
to the final stage of production. So, the overarching goal of this paper was to introduce these seven
quality control tools. They can aid in understanding variation and determining the root cause of process
errors. The seven fundamental tools are the most commonly used in lean manufacturing. All of the tools
are graphical methods that do not necessitate a deep understanding of statistics.

Fig. 4.25 Seven QC Tools

Importance of Quality Tools: Quality management tools assist employees in identifying recurring
problems as well as their root causes. Quality management tools are essential for increasing the quality
of products and services.

1. Stratification:

Itis atoolto divide the datainto subcategories and classifying that data based on a group, division, class,
orlevel. It helpsin deriving meaningful information to understand an existing problem.

Un-stratified data: This is not properly arranged and hence provides no clearinformation.

For example: An employee reached late to the office on the following dates:
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5-Jan, 12-Jan,13-Jan, 19-Jan, 21-Jan, 26-Jan,27-Jan
Stratified data: Data is classified systematically.

For example: Same data classified by day of the week

Mon | Tues | Wed | Thu

Frequency — Late in Office 4 2 1 0 0 0 0

Fig 4.26 Stratification

2. Histogram:

A histogram is a bar graph representing the frequency distribution on each bar. The purpose of a
Histogram is to study the density of data in any given distribution and understand the factors that repeat
more frequently. The histogram helps in prioritizing factors and identifies which are the areas that need
utmost attention immediately.

Chart Title
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Fig 4.27 Histogram

— Notes




Quality Manager-Electronics

3. Checksheet (tally sheet):

The check sheet is a form (document) that is used to collect data in real time at the source. When the
collected information is quantitative, the check sheet can also be called a tally sheet. The purpose of the
checklist is to list down the crucial checkpoints or events in a tabular format and keep on updating or
marking the status on each occurrence. This helps in understanding the progress, defect patterns, and

even causes for defects.
Defect Types? Defects in Supplied items Total Count
(Major/ Minor)

Sun | Mon | Tue | Wed | Thu | Fri Sat

Rusted Items I Il Il I 9
Items with Scratch I 1
Dirty I i Il 6
Broken/ Cracks Il I 3
Main Body Dent 1] 3
Missing Components Il Il | 5
Labeling Error | 11 4
Damage in Packaging Il 2
Wrong item Issued Il | 3
Film on Parts I 4
Voids in Casting | I Il 4
Incorrect Dimension Il I Il 5
Failed to Pass the Il I 8
Quality Test
Total Count 2 9 12 6 10 8 5 52

Fig 4.28 Check Sheet
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4. Causeand effect diagram:

A Cause-and-Effect Relationship a diagram is a tool that assists in identifying, sorting, and displaying
potential causes of a specific problem or quality characteristic. Once a quality-related problem is
defined, the factors leading to the cause of the problem are identified. We further keep identifying the
sub-factors leading to the causal of identified factors till we can determine the root-cause of the
problem. This leads to a diagram with branches and sub-branches of causal factors resembling a
fishbone diagram. In the manufacturing industry, to identify the source of variation, the causes are
usually grouped into below significant categories:

People
Methods
Machines
Material

Measurements

AN T o e

Environment

CAUSE EFFECT
|
PEOPLE METHOD MEASUREMENT
Absenteeism >
Communication Lack of planning Lack of Accountability
Barrier Poor Task No tracking on
Lack of skills Prioritization Progress
Improper Outdated No Short-term Goals
Management Technology Inappropriate use of
Outdated Process tools
> >
MISSED
Machine > DEADLINES
Breakdown Workplace Defects in Supplied
Lack of Accidents Items
maintenance Small workstations Shortage in Raw
Power / Energy Extreme Materials
Crisis Temperature Unavailable Spare
No Backup Industrial Health parts
Machine Hazards No Buffer stocks
> >
MACHINE ENVIRONMENT MATERIALS

Fig 4.29 Fishbone Diagram
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5. Paretochart(80-20rule):

The Pareto Principle, also known as the 80/20 Rule, The Law of the Vital Few, and The Principle of Factor
Sparsely, states that 80% of effects result from 20% of the causes — or, in layman's terms, 20% of your
actions/activities will account for 80% of your results/outcomes. The Pareto Chart's purpose is to
highlight the critical factors that contribute to a major problem or failure. A pareto chart is made up of
bar graphs and line graphs, with the bar graphs representing individual factors in descending order of
impact and the line graph representing the total impact. Pareto charts help experts in the following
ways:

a. Differentiate between vital few and trivial many
b. Determine relative importance of causes of a problem

c. Helps to focus on reasons that will have the most significant impact when solved

Pareto Diagram: Picking Errors
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Fig 4.30 Pareto Chart
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Scatter diagram: One of the Seven Basic Quality Tools is a scatter diagram. It compares two sets of
observations; the horizontal axis represents one set of observations (independent variable), and the
vertical axis represents the second set of observations (dependent variable). A scatter diagram/plot is a
statistical tool that depicts dependent variables on Y-Axis and independent variables on X-axis plotted as
dots on their common intersection points. Joining these dots can highlight any relationship between
these variables or an equationin format:

Y=FX)+C
Where, Cis an arbitrary constant.

The aim of a scatter diagram is to establish a relationship between the problem (overall effect) and the
causes that are affecting it. The relationship can be linear, curvilinear, exponential, quadratic,
logarithmic, polynomial, etc. The stronger the correlation, the stronger the relationship will hold true.

The variables can be positively or negatively related, which is defined by the slope of the equation
derived from the scatter diagram.

Positive Linear Correlation Negative Linear Correlation
6 6!
Y : Dependent Varlable
5 - 5 L
.
4 e a1 "-:
3 P Y : Dependent Varlable 3, 'hu
2 = 2 .
1) e 1 -
0 ot
0.511.522.533.544.555.5 0.511.522.533.544.555.5

X : Independent Variable
X : Independent Variable

Mo Corralation Mon-Linear Correlation
12 z 300
10 L x 250 ¥
Bty 200 %, 4
Y : Dependent Varlable © © . - S Y : Dependent Varlable >0 % 4

4 [ prbtt bt 100 \/
2 E] [ ] [ 50
0 L L L 0
0.511.522.533.544.555.5 0 5101520253035

X : Independent Variable X : Independent Variable '

Fig 4.31 Scatter Diagram

Control chart (Shewhart chart): Shewhart chart, also known as a statistical process control chart. A
control chartis a graph that is used to examine how a process changes over time. The data are plotted in
chronological order. A control chart always includes a central line representing the average, an upper
line representing the upper control limit, and a lower line representing the lower control limit. Control
chart consists of:

* Acentral line: Average or mean
* An upper line: Upper control limit

e Alower line: Lower control limit.
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These lines are determined from historical data. Comparing the current data to these lines, experts can
concludeifthe process variationis:

¢ Consistent

a. Incontrol, or

b. Affected by common causes of variation
¢ Unpredictable

a. Out of control, or

b. Affected by special causes of variation.

1o Normal vanation
( Common Cause )

Upper Control Limit ( UCL )

0 1 12 4 8 & 7 8 9% 10 11 12 13 14 1% 16 17 18 19 10
Time
Owut Of Control Point
( Special Cause )

Fig 4.32 Control Chart

— Notes
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— 4.1.9 Process of Product Investigation Product and
Quality- Related Key Solutions

In the quality management field, there is a tendency to confuse the root cause of a problem with the
true cause of the problem. A root cause is objective proof of a quality issue. However, the actual finding
or non-conformance is the true cause of a quality problem. Identifying root causes is not the same as
identifying real causes of quality problems. Mistaking one for the other can resultin the perpetuation of
cycles like this:

1. After a change is made, a severe quality problem occurs at a manufacturing facility.

2. A group of stakeholders and possibly consultants gathers to investigate the issue.

3. Arroot cause is discovered.

4. A corrective/preventive action (CAPA) is carried out.

5. Theissue has been resolved.

6. When another change occurs, the cycle begins again with a different but related problem.

The following are the six real causes of quality problems:

Lack of Organization e Undetermined responsibilities and authorities
e Undefined management systems
e |nadequate communication

Lack of Training e Personnel are not trained in the systems/methods in place, and they
are notinformed of who they are supposed to interact with.
e |nadequate companytraining

Lack of Discipline e Supervisors and managers set poor examples for their employees

e Quality campaigns do not spread throughout the enterprise, resulting
infrictions, demotivators, and disillusionment

e Personal characteristics that prevent employees from adhering to the
agreed-upon procedures

e Systems that are rigid and stifle innovation, quick thinking, and human
problem-solving creativity

e Environmentsthatis demotivating

Lack of Resources e Management systems that are overly complex and drain valuable
resources

e Irresponsible behavior (i.e., resources are always completely used up
in proportion with their allocation)

e Unevendistribution

e Estimatesthatare unrealistic

e |nadequate reinvestment (for example, resource allocations are based
on budgets from previous years without taking market changes into
account)

e Failureto modernize and explore new technology applications
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Lack of time e Excessively complex systems that waste time and/or create
unnecessary tasks

e Irresponsible behavior (e.g., personnel whose work always expands to
fillthe allotted time)

e Unrealistic commitments made to customers without regard for the
time required to properly deliver a quality product

e Selfishness that adds pressures to the bottom line as a product nears
completion

e Workloadsthatis excessive

Lack of top e Motivation/attitude (i.e., a corporate culture that does not prioritize

management guality and assumes it is automatic)

e Managers who have received insufficient training on the value of
gualityand how to achieve it

e Time administration (e.g., quality managers spend more time fighting
fires than proactively addressing quality, which typically results in a
self-defeating cycle)

e "Complacency Cancer" (i.e., the false belief that reputation and past
performance will always outweigh any quality issues that may arise)

Table 4.1 Six Real Causes of Quality Problem

The following figure explains steps for determining quality problems in production line.

Consider what is causing

Determine the issue or maintaining the
problem's conditions

Choose assessment
methods

v

Use the data to develop a
Gather Examine and hypothesis for an
information. —> analyze the data —> intervention or to revise
your initial hypotheses.

Fig 4.33 Steps for Solving Quality Problems

— Notes
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— Notes

— QR Code

Scan the QR Code to watch the related video

9
Ok

youtube.com/watch?v=yuH350ttILU
4.1.1 Importance of Using of Relevant 4.1.8 7 Quality Control Tools
Tools, Equipment and PPE

youtube.com/watch?v=xU8Rxnetsg8

youtube.com/watch?v=zRYhEJBFsrc
4.1.9 Process of Product Investigation Product
and Quality- Related Key Solutions

— B
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— EXxercise

Answer the following questions-
1. WhatPPE means?

2. Whatarethe categories of PPE?

3. WhatismeantbyPPE equipment?

4. Whatistherole of quality control inspector?

5. Whyare 7 quality tools used for?

McaQ-

1. ControlLimits are the same are Specifications Limits.
o True
o False

2. Which of these quality gurus introduced the concept of Control Charts?
o Juran
o Crosby
o Taguchi

o Shewhart

3. Which of the following tools would be most appropriate for collecting data to study the
symptoms of a problem?

o Histogram

o Checklist

o ControlChart
o CheckSheet

 ———
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Unit 4.2 Evaluate the Quality of Output

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Describe the process of preparing a check sheet based on the observations during testing and
approving/ rejecting the output.

— 4.2.1 Process of Evaluating Quality of Output by Critical Tests —

Testing is the fundamental activity for detecting and resolving technical issues in software source code,
as well as evaluating the overall usability, performance, security, and compatibility of the product. It has
a very narrow scope and is carried out by test engineers either concurrently with the development
process or at a separate testing stage (depending on the methodological approach to the software
development cycle). The concepts of quality assurance, quality control, and testing compared as:

Testing

Quality Assurance

Quality Control

Purpose

Detecting and solving
software errors and
flaws

Setting up adequate
processes, introducing the
standards of quality to
prevent the errors and flaws
in the product

Making sure that the
product corresponds to the
requirements and specs
before it is released

along with the
development process

Focus Source code and Processes Product as a whole
Design
What Detection Prevention Verification
Who Test Engineers, The team including the The team
Developers stakeholders
When At the testing stage or | Throughout the process At the testing stage or along

with the development
process

Table 4.2 Comparison Between Quality Assurance, Quality control and Testing

1. Reliability

The quality of any testis indicated by three measures:

2. Validity
3. Fairness

The reliability measure indicates how much an examinee's test scores will not change if he or she takes
the testagainin a different version, on a different date, and so on. By comparing different versions of the
same measurement, reliability can be calculated. Validity is more difficult to determine, but it can be
estimated by comparing the findings to other relevant data or theory.

— B
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Different types of Testing —

Acceptance Testing - Acceptance testing ensures that the end-user (customers) can meet the
objectives outlined in the business requirements, determining whether the product is ready for
delivery. Itis alsoreferred to as user acceptance testing (UAT).

Black Box Testing - Black box testing involves running tests against a system in which the code and paths
are hidden.

End to End Testing - End-to-end testing is a technique that tests the application's workflow from start to
finish ensuring that everything works as expected.

Functional Testing - Functional testing checks production system to ensure it's doing exactly what it's
supposed to be doing.

Interactive Testing - Interactive testing, also known as manual testing, allows testers to create and
facilitate manual tests for those who do not use automation and collect results from external tests.

Integration Testing - Integration testing ensures that an integrated system as a whole meets a set of
requirements. It is carried out in a combined hardware and software environment to ensure that the
entire system works properly.

Non Functional Testing - Nonfunctional testing verifies a system's readiness based on nonfunctional
parameters (performance, accessibility, UX, and so on) that are never addressed by functional testing.

Performance Testing - Performance testing examines a project's speed, stability, reliability, scalability,
andresource usage under a specified workload.

Regression Testing - Regression testing is used to see if code changes break or waste resources in an
application.

Security Testing - Security testing exposes the system's flaws in order to ensure that the software
system and application are safe and secure. These tests are designed to identify any potential flaws or
weaknesses in the production system that could result in a loss of data, revenue, or reputation among
employees or outsiders.

Unit Testing - Unit testing is the process of checking small pieces of code to ensure that the individual
parts of a program work properly on their own, reducing wasted tests and speeding up testing
strategies.

White Box Testing - White box testing examines a product's underlying structure, architecture, and
codein orderto verify input-output flow and improve design, usability, and security.

— Notes
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Three Ways to Test —

Manual testing is the most hands-on method
of testing, and every team uses it at some
point. Of course, manual testing is difficult to
scale in today's fast-paced software

development lifecycle.

Automated testing automates the software
testing process by using test scripts and
specialized tools.

Continuous testing takes automated testing a
step further by applying it in a scaled,

continuous manner to achieve the most

reliable test coverage for an organization.

Fig 4.34 Three Common Methods of Product Testing

Product Quality - Product quality is the set of features and characteristics that determine a product's
ability to meet the specifications of a standard or a customer. It is frequently defined as "the ability to
meet the needs and expectations of the customer.”

Importance of Quality Assurance - Quality assurance assists a company in developing products and
services that meet customers' needs, expectations, and requirements. It results in high-quality product
offerings that earn customers' trust and loyalty. A quality assurance program's standards and
procedures help to prevent product defects before they occur.

O Establish SQA facilitation

Implement a Quality Management Process

O Conduct a process review

Create a report on the project status
Q Perform a process compliance review
O Create process trainings
Q Identify process improvement areas

Fig 4.35 Quality Assurance Checklist
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— 4.2.2 Carrying Out Critical Tests

Product testing is the execution of any number of tests to assess a product's performance or properties.
It can, for example, be used to ensure that a product works properly and is safe for consumers to use.
Depending on the circumstances, manufacturers may test their own products or have them tested by
an independent laboratory or government agency. Product testing is also a significant part of this
process because it ensures product quality, smooth and timely delivery, and any subsequent servicing.

— HALT/HASS (Highly Accelerated Life Test):

* Designedtoidentify flaws inthe early stages of a product's life cycle

e Discover flaws that occur during the manufacturing and production processes

— Vibration and Shock:

* Involve applying various frequencies of vibration to a product, whereas shock tests involve
subjecting a product to sudden, short, and high levels of force

* Examinethe product's response to these stimuli

—ESS Testing:

e Refers to any of various tests that simulate the environmental conditions a product will be
usedin

* Includes extreme temperatures, corrosive environments, and persistent vibrations

* Includesthermaltesting and electrodynamicvibration testing

Accelerated Weathering:

* Simulate the weather conditions that products used outdoors will be exposed to, such as
sunlight, moisture, and extreme temperatures

—  Thermal and Humidity Testing:

e Refersto various environmental tests of a product’s resistance to humidity and temperature
changes

* Include humidity cycling, high-temperature testing, and moisture-resistance testing

e Establish the temperature and moisture limits and uncover the causes of defects
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— Accelerated Life Cycle Testing:

* Stressesa productto uncover faults andfailures

* Enables the manufacturer to predict the product’s service life and maintenance
requirements and offer appropriate guarantees and warranties

— Mechanical Endurance Testing:

* Assessaproduct’s reaction to repeated stress

* Measure the damage this stress will cause over a product’s normal life using forces such as
vibrations, shocks, and strains

* Establish the limits of anitem’s use and can help the manufacturerimprove its durability

Fig 4.36 Types of Testing in Production

— Notes
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— Exercise

Answer the following questions-

1. WhatisQuality Assurance?

2. Explainthe process of evaluating quality of output by critical tests.

3. Explaindifferent types of testingin production.

4. Explaincommon method of testing.

Fillin the Blanks -

1. Processdevelopment flowisanotherterm for

Tally Sheetis another term for

2
3. Thetype of check Sheet usedto collect information on process variability is called
4

The type of Check Sheet which specifies the variety of defects with their frequency of occurrence is
called
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Unit 4.3 Deal with Output's Quality-Related Problems

. . . A
— Unit Objectives ©
Atthe end of the unit, the trainee will be able to:

1. Describe the process of preparing a check sheet based on the observations during testing and
approving/ rejecting the output.

— 4.3.1 Process of Preparing Check Sheet

Achecksheetisa pre-structured form for gathering and analyzing data. One of the seven quality tools, it
is a generic data collection and analysis tool that can be adapted for a wide range of purposes.

The check sheet can be used when:
1. Whenthe same person orlocation can observe and collect datarepeatedly.

2. When gathering information on the frequency or patterns of events, problems, defects, defect
location, defect causes, or other similarissues.

3. When gathering data from a manufacturing process
Check sheet procedure—

1. Determinethe eventor problem for observation.

2. Establish operational definitions.

3. Determine whenandfor how long data will be collected.
4. Createtheform.
5

Configure it so that data can be recorded simply by making check marks, xs, or other similar
symbols, and that data does not need to be recopied for analysis.

6. Labeleveryspaceontheform.

7. Test the check sheet for a short period of time to ensure that it collects the necessary data and is
simple to use.

8. Recorddataonthechecksheeteachtimethetargeted eventor problem occurs.
Check sheet example -

The figure below shows a check sheet used to collect data on telephone interruptions. The tick marks
were added as data was collected over several weeks.

Telephone Interruptions

Day
Reason
kon Tues Wed Thurs Fri Total
Wrang number Hit Il I At Hit |l 20
Info request [ Il [ Il [ 10
Boss Hit Il Hitl| I 11 15
Total 12 6 10 8 13 49

Fig 4.37 Check Sheet Example

— B
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A check sheet is useful for collecting data in the short term or when data cannot be collected
automatically. As the accuracy of recorded data deteriorates, along-running check sheet may become a
burden or of little value.

Check Sheet Format—

A properly designed check sheet covers a variety of topics, such as the frequency and location of defect
events, whether or not inspections have been completed, and so on. The following are some of the
most common points that are usually included in the format of a check sheet:

a. Nameofthe employee

b. Typeofthe databeingcollected

c. Alocationwhere the datais being a collection

d. Schedule of data collection

E. Objective of data collection

Check Sheet is useful when:

a. Thedatacanbecontinuously observed and collected at the same location by the same person.
b. Theinformationisgatheredto determine the frequency or patterns of problem events.

¢. Thedataisgathered duringthe manufacturing process.

Replacement—

Check sheets have gradually become obsolete as various modern-day business process management
software has gradually replaced them. These new pieces of software enable the automatic recording of
more complex data, effectively removing the need for human intelligence and the dependability of
check sheets. With a few mouse clicks, data can now be automatically recorded, organised, and
presented in any way desired. In fact, some of the available business process management software
generates outputin a more user-friendly graphical format.

Benefits of Check Sheet—
1) Collectsdatawith minimal effort
2) Convertraw datainto usefulinformation

3) Translate opinions of whatis happeninginto whatis actually happening

Advantages Disadvantages

Effective way to of displaying data Cannot reveal any changes overtime
Easy to use Possibility of checks not entered by data collector
Can identify the root cause of a problem Need to analyze several sheets arranged in

chronological order to determine the trend

A first step in the construction of other graphic| Misinterpreting the data due to different
tools influencing conditions are present

Provides astructure for uniform data

Can be used to substantiate or refute allegations

Table 4.3 Advantages and Disadvantages of Check Sheet
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— 4.3.2 Identify and Implement Appropriate Corrective
Measures

Corrective action is a quality management concept that aims to correct a task, process, product, or even
a person's behaviour when any of these factors produces errors or deviates from an intended plan.
Corrective actions are changes made to an organizationin order to eliminate negative effects.

A correction isan immediate action taken to fix an issue discovered during an audit or while monitoring,
and corrective action works to resolve the issue's root cause. A preventative action is one taken to avoid
afuture problem.

Step 1: Understand

: Step 2: Plan the Step 3: Develop and
System Requirements —, Process (Plan) Document (Do)
(Plan)
|
2
Step 4: Conduct N Step 5: Implement N Step 6: Test the
Training (Do) (Do) System (Check)
|
2

Step 7: Adjust and
Improve (Act)

Fig 4.37 Seven Key Steps to Plan and Implement an Effective Corrective Action

All employees are expected to meet performance standards and behave appropriately in the
workplace. Corrective action is the process of communicating with an employee in order to improve
unacceptable behaviour or performance after other methods such as coaching and performance
appraisal have failed.

Step 1: Understand System Requirements (Plan) —

The first step in developing an effective corrective action system is to seek understanding before acting.
While quality standards outline the various requirements, it may be necessary to conduct additional
research to determine exactly what must be done. In order to avoid implementation blunders, proper
documentation and corrective action requirements must be accurately assessed.

Step 2: Plan the Process (Plan)—

Planning is the design phase in which decisions are made about the framework and mechanics of a
corrective action system, as well as how the system will be integrated into current operations.
Personnel duties for the corrective action process should also be addressed in the planning. Procedures
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and conduits must be planned specifically for the completion of the following key tasks:

a. ldentifying and evaluating created new triggers (customer complaints, audit findings, process
parameters, etc.)

b. Identifyinglegal created a new and otherissues

c. Identifyingandincorporatingissuesintothe corrective action process

d. Investigatingand determiningthe source of a problem

e. Choosingandimplementing solutions

f.  Examining, testing, and confirming the effectiveness of a problem resolution
g. Usingrisk management protocols to prioritize major created a new

h. Creating personnelroles at various stages of the corrective action process
Step 3: Develop and Document (Do) -

During this stage of development, a well-planned cohesive corrective action system is created. Teams
are formed, and the authority and responsibility for fully developing the program is delegated to them.
Team responsibilities include ensuring that the corrective action system is properly structured,
functional, and compatible with existing quality management elements that provide created new
alerts.

Step 4: Conduct Training (Do) —

Any new system can significantly disrupt the status quo, causing anxiety among those affected by the
change. Changes in management necessitate adequate training for something as large as a corrective
action system that spans business operations. Training should include interactive learning events that
are directly related to job duties and hands-on practice, such as on-the-job learning sessions, table top
simulations, case studies, or acombination of all three.

Step 5: Implement (Do) -

Following training, the corrective action system should be implemented as soon as possible to reduce
the time between training and actual use of new skills and knowledge. Corrective action procedures are
activated in this step, and system mechanisms are fully operational. Instructions and methods are in
place for designated personnel to manage corrective actions thoroughly.

Step 6: Test the System (Check) -

Following a full circle of corrective actions, the next feat is to ensure that the system performed as
intended. The goal is to test functionality and usability. Auditing a sample of corrective actions from
system input to investigation, resolution, and closure can be used to perform the check. Audit findings
could help guide future corrective actions and changes. It is critical to notify and train affected
personnel when changes are made.

Step 7: Adjust and Improve (Act) -

Everything goes accordingto planin anideal world. Glitches are likely in the real world. Adjustments are
made in this step to improve the corrective action process. Actions are taken to fine-tune the system so
that created new are reliably detected, evaluated, and resolved. Through continuous improvement, the
goal isto make corrective action management a consistent and effective process.

106
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— Notes
— QR Code
Scan the QR Code to watch the related video
youtube.com/watch?v=DSN1NAw31J0 youtube.com/watch?v=CH5J3e0K528
4.3.1 Process of Preparing Check Sheet 4.3.2 Identify and Implement Appropriate
Corrective Measures
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— EXxercise

Answer the following questions-

1. Whatisthesignificance of check sheetin business processes?

2. Explainseven key stepsto planand implement an effective corrective action.

3. Explainadvantages and disadvantages of check sheet.

4. Explainthe checksheet procedure.

Fillinthe Blanks

1. A is an immediate action taken to fix an issue discovered during an audit
or while monitoring, and corrective action works to resolve the issue's root cause.

2. have gradually become obsolete as various modern-day business process
management software has gradually replaced them.

3. is the design phase in which decisions are made about the framework and
mechanics of a corrective action system, as well as how the system will be integrated into current
operations.

4. A is a pre-structured form for gathering and analyzing data.
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Unit 4.4 Collect and analyse data

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Explainthe importance of engaging with customers to collect product feedback and analysing the
product return data to identify trends and specific.

— 4.4.1 Collect Statistical Data with Respect to Performance ——
of Production Line

Production data collection is the collection of data generated during the manufacturing process in a
plant or factory, supported by information processing. In the manufacturing industry, data collection is
especially crucial. In order to identify new opportunities and develop new ideas, businesses must
collect and manage data. Data analysis can lead to discoveries that improve plant operations and
increase productivity. Statistical knowledge allows you to collect data correctly, conduct appropriate
analyses, and present the results effectively. Statistics is an essential component of how we make
scientific discoveries, data-driven decisions, and predictions.

Data are discrete pieces of factual information that are collected and analyzed. The raw data is what is
used to generate statistics. Statistics are the results of data analysis, which include interpretation and
presentation. The process of gathering information from all relevant sources to solve a research
problem s referred to as data collection in statistics.

It aids in determining the outcome of the problem. The methods of data collection allow a person to
conclude the relevant question. There are numerous methods for gathering or obtaining data for
statistical analysis. The following are three of the most popular methods:

A. Direct Observation
B. Experiments

C. Surveys

Data » Statistics - Information

Fig 4.38 Converting Data into Information
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A survey is a method of gathering information from people, such as Gallup polls, pre-election polls, and
marketing surveys. A key survey parameter is the Response Rate (i.e., the proportion of all people
chosenwho complete the survey). Fore.g.:

a. Personallnterview,

b. TelephonelInterview, and

C. Self-Administered Questionnaire

| Default Dashboard ~
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Fig 4.39 Statistical Data Collection

— QR Code

Scan the QR Code to watch the related video

youtube.com/watch?v=h4G5IFGuSTU
Unit 4.4 Collect and analyse data
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— 4.4.2 Analyse Production’s Line Statistical Data to Identify ——
Quality Problems

Statistical quality control is the use of statistical methods to monitor and maintain the quality of
products and services. Acceptance sampling is a technique used when deciding whether to accept or
rejecta group of parts oritems based on the quality of a sample. The three categories of SQC are:

a. Traditional statistical tools
b. Acceptancesampling
c. Statistical process control (SPC)

Statistical methods are essential for quality control and improvement. They are the primary means of
sampling, testing, and evaluating a product, and the information contained in those data is used to
controland improve the process and the product.

Step 1: Write
hypotheses and plan the
research design

Step 3: Summarize
data with descriptive
statistics

Step 2: Collect data
from a sample

Step 4: Test hypotheses
or make estimates with
inferential statistics

Step 5: Interpret your
results

Fig 4.40 Steps to Analyse the Statistical Data

Step 1: Write hypotheses and plan research design—

To collect reliable data for statistical analysis, first define the hypotheses
and then plan the research. The goal of research is to investigate a
relationship between variables in a population by developing statistical
hypotheses. Begin with a prediction, then use statistical analysis to test
that prediction.

A statistical hypothesis is a formal way of making a population
prediction. Every research prediction is rewritten as a null and alternative
hypothesis that can be tested with sample data.

Prepare research design

A research design is overall data collection and analysis strategy. It
regulates which statistical tests you can use later to test your hypothesis.

Step 2: Collect datafrom a sample -

In most cases, gathering data from everywhere is too difficult or
expensive. Instead, gather information from a sample. Statistical analysis
allows for the application of findings beyond the scope of the original
sample, aslongas appropriate sampling procedures are used.

Fig 4.41 Collecting Data
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Step 3: Summarize data with descriptive statistics —

After data collection, examine it and generate descriptive statistics that summarize it. There are several
methods forinspecting the data, including the following:

Frequency distribution tables are used to organize data from each variable. A bar chart depicts the
distribution of responses based on data from a key variable. A scatter plot explains the relationship
between two variables. By visualizing the data in tables and graphs, you can determine whether the
distribution is skewed and whether there are any outliers or missing data.

Fig 4.41 Standard Normal Distribution

Step 4: Test hypotheses or make estimates with inferential statistics —

A statistic is a numerical value that describes a sample, whereas a parameter is a numerical value that
describes a population. Inferential statistics can be used to conclude population parameters based on
sample statistics. Researchers frequently use two main methods to make statistical inferences
(concurrently). The formal process of testing research predictions about the population using samples
is known as hypothesis testing.

Step 5: Interpret your results —

The final step in statistical analysis is to interpret the findings. Statistical significance. In hypothesis
testing, the primary criterion for concluding is statistical significance. To determine whether the results
are statistically significant, compare the p-value to a predetermined significance level.

In data analysis, two main statistical methods are used: descriptive statistics, which uses indexes such as
mean and median to summarize data, and inferential statistics, which uses statistical tests such as the
student's t-test to conclude data.
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— 4.4.3 Quality Documentation

A Quality Management System (QMS) is a formalized system that documents processes, procedures,
and responsibilities for consistently delivering high-quality products and services to customers. A QMS
assists in the coordination and direction of an organization's activities in order to meet customer and
regulatory requirements while also continuously improving its effectiveness and efficiency. The
structure, procedure, processes, and resources of the organization must be accurately and succinctly
documented inthe QMS documentation.

A well-designed documented system has numerous advantages: ensures that quality standards are
met regularly to:

a. reducesthe potential forerror
b. reducesdowntime when deviations occur due to the ability to quickly access relevant data

c. allows for easy monitoring of the processes so that process outputs can be analyzed and
appropriate adjustments can be made

QMS documentation serves many functions, including information communication, evidence of
conformity, and knowledge sharing; as a result, many different types and levels of documents, such as a
quality manual, quality policy, documented procedures, and work instructions, are required. The PDCA
(Plan-Do-Check-Act) cycle is used to create fit-for-purpose documentation, which can be completed in
five steps:

Step 1: Identify documentation

Using a Process Map, identify all processes and their interactions; analysis of the processes should then
be used to determine the amount of documentation required for the QMS. QMS standards will
determine mandatory documents; for example, 1SO13485:2016 lists the following as mandatory
documentation: Quality Manual, Quality Policy, Quality Objectives, Quality Records, and six
procedures:

1. Control of Documents

2. Control of Records

3. Internal Audit

4. Control of Nonconforming Product
5. Corrective Action

6. Preventive Action

Following that, procedures must be developed to cover each section of the standard that applies to the
business, and the amount of documentation and level of detail required will be determined by the
business's complexity.

— Notes
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Step 2: Identify structure of documentation

Fig 4.42 Structure Documentation

This structure is applicable to all organizations, regardless of size or complexity, and we recommend
thatitbeimplementedin the organization.

Step 3: Generate QMS documents-

QMS documents describe the structure, procedures, processes, and resources of the organization and,
when followed, result in the consistent delivery of a quality product or service to the customer. Good
documentation assesses employees' understanding of the processes, allowing themto incorporate and
document them as quality records; thus, documents must be easy to read, have a natural logical order,
use simple and clear language, and be concise. These characteristics will ensure that the message and
content are understood. It will save time and effort later in document revision if time and effort are
invested at this stage in getting the documents to the required standard. The quality procedures must
be created first, with the document control procedure coming first. Prior to issuance, documents are
reviewed and approved for adequacy. The first building block in the design of QMS documentation is
the document control procedure, which describes the structure of all document types within the QMS.
The document control procedure addresses the followingissues:

a. Documentsare reviewed, updated as needed, and re-approved.

b. Ensuresthatthe correctrevision status of documents and changes to documents are identified
c. Ensuresthatappropriate versions of relevant documents are available at points of use

d. Ensuresthatdocumentsarelegible and easily identifiable.

e. Ensuresthatdocuments of external origin are identified and distributed in a controlled manner.
f.  Preventsdocument deterioration orloss.

g. Prevents the unintentional use of obsolete documents and the application of appropriate
identification to them.
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Step4: Implement documentation system—

The document control process describes the existing documentation system and how it will be
executed. The system in place must ensure that all documents are controlled, legible, easily
identifiable, retrievable, and accessible at points of use, and that they are reviewed regularly for
ongoing suitability throughout the product/service lifecycle. This procedure must be applied to all
controlled documents. Documents detail the organization's structure, procedures, processes, and
resources and are required as objective evidence for regulatory compliance and are auditable. Thus,
document control procedures are critical because if they are not operating properly, they will quickly
runinto compliance issues and will have to apply costly resources to address problems.

Step5: Maintenance and Improvement—

Documentation must be updated and improved on an ongoing basis. For the organization to comply
with QMS and regulations, documentation must be kept per document control procedures.
Documentation must be reviewed regularly, and data from QMS processes must be analyzed to
determine any necessary changes. Process changes, non-conformance, audits, training, identified
improvements, and standard changes all resultin updates and improvements.

— 4.4.4 Instruct Quality Team to Engage with Customers

Customer feedback is an essential component of any business relationship. It contains thoughts,
feelings, reactions, preferences, and complaints about the products or services. Customer feedback is
useful because it informs a company about what its customers are thinking, feeling, or experiencing
when they do business with it. The data can be used by the company to make more informed, customer-
focused decisions. The stakes are very high. When used correctly, a strong customer feedback loop can:

1) Enhance products orservices
2) Enhanceinternal processes that have animpact onthe customer experience.
3) Assistinstrengthening customer relationships

Customer feedback can be qualitative, such as a feedback form or information shared about a
customer's experience with an agent or a sales representative. It can also be numerical, such as a
customer satisfaction rating or a numerical review. Ways to Collect Customer Feedback:

Customer service feedback
Surveys

Reviews

Sales or customer success feedback
Social media posts

Comments

Support ticket spikes

OO0O000O0a0ogao

Returns
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Effective customer feedback methods

1. Conductcustomersurveys

Customers can easily complete good customer surveys, which provide valuable business intelligence to
the company.

U Lead surveysinrelevant channels
o Keepthem brief

. Offerincentives

e Askavariety of questions

. Give your customers options

e Alwaysfollow up

2. Build a community forum

It serves as a central hub for customers to communicate with one another and share tips and tricks, as
well as a great way to gather both direct and indirect customer feedbacks. The most common type of
owned community forum is one in which the discussion occurs directly on the company's website.

3. Roll out a Voice of the Customer program -

A Voice of the Customer (VoC) program serves as a central hub for all customer feedback about a
company. Implementing a Voice of Customer program is one way to ensure a streamlined process for
managing customer feedback. All of the sources mentioned above, as well as others, can provide
feedback, including:

a. Customer surveys

b. CSAT score

c. NPS, or net promoter score
d. Community

e. Advocacy teams—as frontline customer service representatives and as daily users of the product
themselves

f.  Advisory boards

1:1 conversation with customer-facing teams and individuals

> o

Sales—client feedback or insight from lost opportunities or deals

Product pilots and early access programs
4. Use customer feedback —

What should you do now that you've gathered feedback from customers? Bill Gates once said, "Your
most unhappy customers are your greatest source of learning," and the truth is that customer
feedback, good or bad, is only useful if it is used.

A. Listen and act

Share customer feedback widely
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C
D.
E

5.

Correct the problem to avoid customer loss.
Identify and nurture champions
Celebrate success

Develop a customer feedback strategy —

A customer feedback strategy includes gathering as well as acting on feedback. Companies have
numerous opportunities to receive feedback on their product, service, and overall customer
experience via digital channels, but many lack the tools to act on it. Both steps must be completed for a
successful customer feedback strategy.

— Summary £

Every worker at a manufacturing facility is responsible for their safety as well as the safety of their
coworkers.

The quality manager ensures that all employees are aware of the importance of using the
following personal protective equipment (PPE) during the manufacturing process.

Employees face potential injury to hands and arms that cannot be eliminated through engineering
and work practice controls. Potential hazards include skin absorption of harmful substances,
chemical or thermal burns, electrical dangers, bruises, abrasions, cuts, punctures, fractures, and
amputations.

Proper PPE maintenance is required to ensure that the equipment continues to provide the level
of protection for which it was designed.

Quality managers supervise, guide, and oversee product development procedures daily to ensure
that products meet quality and efficiency standards. The quality manager also collaborates with
clientsto ensure that the final products meet their needs and specifications.

Monitoring is the periodic evaluation of the production process to determine whether or not it is
proceeding as planned.

Evaluation entails assessing the production process in terms of results, milestones, and the impact
of the outcomes using performance indicators.

A deviation can occur during the sampling and testing, raw material acceptance and
manufacturing, and finished product acceptance and manufacturing processes. When
manufacturing steps deviate from the established guidelines in some way, this is referred to as a
"deviation".

Solving production issues can be a difficult task. Quality managers must investigate what occurred
and seek a permanent solution.

The Eight Disciplines of Problem Solving (8D) is a systematic, holistic, and time-tested
methodology for identifying the root cause of a problem, planning a quick fix, and implementing
corrective and preventive actions to prevent its recurrence.
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Corrective and preventive action, or CAPA, are concepts within Good Manufacturing Practice
(GMP) and Hazard Analysis and Critical Control Points/Hazard Analysis and Risk-Based Preventive
Controls (HACCP/HARPC), both of which are commonly associated with the manufacturing
process.

During the manufacturing process, equipment failure is quite frequent. Its consequences can
range from minor to catastrophic, depending on factors such as repair costs, total downtime,
health and safety implications, and impact on production and service delivery. There are several
common causes of tool, equipment, and machinery breakdown, and understanding why the
equipment is failing is the first line of defense against the serious consequences of unplanned
downtime.

Seven old quality control tools are a set of QC tools that can be used to improve the performance
of production processes, from the first step of producing a product or service to the final stage of
production.

The aim of a scatter diagram is to establish a relationship between the problem (overall effect) and
the causes that are affecting it.

Testing is the fundamental activity for detecting and resolving technical issues in software source
code, as well as evaluating the overall usability, performance, security, and compatibility of the
product.

Product testing is the execution of any number of tests to assess a product's performance or
properties. It can, for example, be used to ensure that a product works properly and is safe for
consumers to use. Depending on the circumstances, manufacturers may test their own products
or have them tested by anindependent laboratory or government agency.

A check sheet is a pre-structured form for gathering and analyzing data. One of the seven quality
tools, it is a generic data collection and analysis tool that can be adapted for a wide range of
purposes.

Corrective action is a quality management concept that aims to correct a task, process, product, or
even a person's behavior when any of these factors produces errors or deviates from an intended
plan. Corrective actions are changes made to an organization in order to eliminate negative
effects.

Production data collection is the collection of data generated during the manufacturing processin
a plant or factory, supported by information processing. In the manufacturing industry, data
collectionis especially crucial.

Statistical quality control is the use of statistical methods to monitor and maintain the quality of
products and services.

A Quality Management System (QMS) is a formalized system that documents processes,
procedures, and responsibilities for consistently delivering high-quality products and services to
customers.

118



Participant Handbook

— Notes
— QR Code
Scan the QR Code to watch the related video
[=] by
youtube.com/watch?v=47JZIHv1Q8w youtube.com/watch?v=qTAyoSb_1qo
4.4.2 Analyse Production's Line Statistical 4.4.3 Quality Documentation
Data to Identify Quality Problems
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)

— EXxercise

Answer The Following Questions:

1. Whatisanalyzingthe data?

2. Whatarethe 5 methods of collecting data?

3. Whatistheimportance of understanding customers' wants and needs?

4. Whyiscustomer feedbackimportant to customer satisfaction?

5. Whatistheimportance of responding to customers?

Choose the correct answer:
1. DataAnalysisisaprocessof?
A.inspecting data
B. cleaning data
C.transforming data
D. All of the above
2. How many main statistical methodologies are used in data analysis?
A.2
B.3
C.4
D.5
3. Which ofthe followingis true about hypothesis testing?
A.answering yes/no questions about the data
B. estimating numerical characteristics of the data
C. describing associations within the data

D. modeling relationships within the data
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— Key Learning Outcomes | ¥

At the end of this module, the trainee will be able to:
1. Describe the process of recruiting the quality team personnel.
2. Exhibit the process of conducting workshops and training.

3. Explain how to drive quality initiatives.
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Unit 5.1 Recruit the Quality Team Personnel

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Elaborate the process of collecting and analysing statistical data with respect to the performance of
the production line on describe the applicable quality parameters

2. Describe the process of identifying problems and recommending appropriate changes in the
production processes or quality controls

3. Describe the process of developing and monitoring continuous improvement programs to reduce
the number of defects, manufacturing costs and improve the overall quality of the output

— 5.1.1 Process of Collecting & Analysing Statistical Data
for Quality Performance

The practice of obtaining quantitative and qualitative data on certain factors in order to evaluate
outcomes or gain actionable insights is known as data collection. To ensure that the data you collect is
clean, consistent, and dependable, one must follow a certain procedure.

Primary data collection methods

a. Qualitative data collection methods - The format of data analysis can vary. The method used is
determined by the research topic. Qualitative data collecting considers several criteria to provide a
deeper understanding of raw data. Instead of counting responses or recording numeric data,
qualitative approaches try to analyze aspects such as study participants' thoughts and feelings.
With this enhanced view, researchers can:

1) Explain the situation. Understanding where observations take place can give numbers more
meaning.

2) Categorize the participantsinthe study. This knowledge can inform the results if study is limited
toaspecificset of people, whether intentionally or due to demography or other circumstances.

3) Describe the study's topic. Specific research activities and how study messages were given and
received may occasionally reveal study facts.

4) Interact with participants in the research. Interactions between respondents and researchers
can provide important details about the outcomes.

5) Keep an eye on the outside world. Unexpected circumstances can have an impact on study
outcomes. Researchers can detect these events and weave them into their results narrative
using qualitative data gathering methods, which is nearly impossible to do with a quantitative
methodology.

Qualitative research methods

1. Ethnography influenced by Anthropology is the study of human civilizations and cultures.
Researchers use this strategy to observe people in an undirected manner rather than asking
specific and practical questions as traditional market researchers do. This method is intended
toreveal actions from the subject's point of view rather than the researchers'.
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2. The grounded theory arose from sociological scholars' desire to improve the validity of
qualitative research by grounding it in reality rather than assumptions. Prior to this method,
gualitative data analysis was done separately from the data collection and analysis process.

3. Phenomenologyisthe study of how people react to certain events orinteractions. This method
assesses responses to unusual events, therefore it's critical to comprehend the entire picture,
notjust the facts and data.

b. Quantitative data collection methods

The goal of quantitative analysis is to evaluate a numerical result. A survey, for example, asks
questions to elicit responses that reveal trends, preferences, activities, opinions, and any other
measurable factor. Because they are simple to use, quantitative data collection techniques are
popular. These strategies are used by researchers to gather facts and numbers by asking questions.
Quantitative data can be expressed numerically and is quantifiable.

Various quantitative research methods

1. Descriptive research uses observational data to explain the current state of a variable. Frequently,
theresearcher starts with no hypothesis and lets the data guide the investigation.

2. Correlational study aims to gather information that reveals connections between various events. A
positive correlation occurs when two variables grow or decrease simultaneously. When one
variable rises, another falls. This is known as a negative correlation. A zero-correlation result
indicates that there is no meaningful association between two variables. Correlation aids in making
predictions based on previous patterns and establishing a study's validity and dependability.

3. The scientific method is used to identify the cause-and-effect relationship between variables in
experimental research, often known as "real experimentation." This strategy employs controls for
all critical variables that may have an impact on the phenomena of interest. Researchers use the
experimental method to allocate individuals to the control or treatment groups in a study.

4. Quasi-experimental research, also known as "causal-comparative" research, is similar to
experimental research. Because it is often impossible or impractical to control all of the variables
involved, quasi-experimental methods do not control for some variables but use the scientific
technique to establish a cause-and-effect relationship. Independent variables get manipulated in
both of these types of studies. However, experimental data collection methods use random
assignment and sampling, whereas quasi-experimental data collection methods do not use
random assignment, sampling, or both.

Secondary data collection methods

Surveys, questionnaires, direct observations, and focus groups are a few methods used in research to
collect direct or primary data. While primary data collection methods are the most authoritative and
accurate, secondary data collection methods can be helpful in a variety of situations. Secondary data
can add value to aresearch project and is more efficient and cost-effective than collecting primary data.
So, how does other people's research relate to your own? To answer this question, you must first
understand how most modern research is conducted.

124



Participant Handbook

Data collection tools

Interviews

Documents and
records

Questionnaires and

surveys Observations

Focus groups Oral histories

Fig. 5.1 Data Collection Tools

Statistical Process Control (SPC) - SPC can help a business measure and control quality by collecting
data to monitor the manufacturing process. It enables factories to operate at maximum capacity and
lays the groundwork for future growth.

Statistical methods for improving quality - Statistical approaches to quality improvement refer to the
use of collected data and quality standards to develop new ways to improve products and services. They
are a collection of predefined strategies for inferring the characteristics of a large set of data.

The use of statistical methods in quality improvement takes many forms, including:

Hypothesis Testing |

The alternative hypothesis (H1) and the null hypothesis (HO) are both
tested (H1).

The null hypothesis is a "straw man" in statistical testing. The null
hypothesis must be accepted or rejected.

Regression o
Analysis

It generates a mathematical equation that expresses the functional
relationship between one or more independent variables and one or
more responses.

Statistical Process .
Control (SPC) o

Statistical methods are used to monitor, control, and improve processes.
SPCis used to identify when processes are out of control due to a unique
cause variation (variation caused by special circumstances, not inherent
tothe process).

Following that, practitioners may seek strategies to remove variation
fromthe process.

Design and o
Analysis of
Experiments

Controlled experiments are planned, carried out, analyzed, and
interpreted to assess the factors that may influence a response variable.

Table 5.1 Forms of Statistical Data Testing
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Methods for performing statistical analysis

1. Mean: The mean, also known as the average, is the first method used in statistical analysis. Add a
set of integers together and divide the total by the number of items on the list to find the mean. This
method allows for the determination of a data set's overall trend as well as a quick and concise
evaluation of the data. This method has the added benefit of being simple and quick to calculate.

Calculating Mean for Statistical Data

To calculate the mean of the data, add the numbers together, then divide the total by the number of
numbersinthe dataset or list.

For Example: Let's find the mean of 6, 18, and 24

1. Addthemalltogetheri.e.6+18+24=48

2. Thendivide by the total number of numbersinthe list.
48/3=16

3. Theaverage numberis 16.

While the mean is helpful, it is advised not to be used as the sole statistical analysis method. This is
because doing so may jeopardize the entire calculation, as it is also related to the mode (the value that
occurs most frequently) and median (the middle) in some data sets. When dealing with a large number
of data points, the mean does not provide the most accurate results in statistical analytics for a specific
decision due to either a high number of outliers (a data point that differs significantly from others) or an
inaccurate distribution of data.

2. Standard deviation: A standard deviation is a statistical tool used to calculate data spread around
the mean. When the standard deviation is high, dealing with data is far from the mean. A low
deviation, on the other hand, indicates that the majority of the data is in agreement with the mean
and is also known as the set's expected value. The standard deviation is used to determine the
dispersion of data points (whether or not they are clustered).

The formula to calculate the standard deviationis:
02=3(x-p)2/n

In thisformula:

a. Thesymbolforstandard deviationiso

b. Xstandsforthesum ofthedata

c. xstandsforthevalue of the dataset

d. pstandsforthe meanofthe data

e. o2standsforthevariance

f.  nstandsforthe numberof data pointsin the population
To find the standard deviation:

1) Findthe mean of the numberswithin the data set

2) Foreach numberwithinthe data set, subtract the mean and square the result (which is this part
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of the formula (x - p1)2).
3) Findthe mean ofthose squared differences
4) Takethesquarerootofthefinalanswer

5) If you used the same three numbers in our mean example, 6, 18, and 24, the standard
deviation, or o, would be 7.4833147735479.

3. Regression: Itisthe relationship between a dependent variable (the data you want to measure) and
an independent variable in statistics (the data used to predict the dependent variable). It can also
be explained in terms of how one variable influences another, or how changes in one variable
produce changes in another, i.e. cause and effect. It suggests that one or more variables influence
the outcome. In regression analysis graphs and charts, the line indicates whether the correlations
between the variables are strong or weak, as well as displaying trends over time.

Y=a+b(x)

In this formula:

a. Areferstothey-intercept, the value ofywhenx=0
b. Xisthe dependentvariable

c. Yistheindependentvariable

d. Breferstotheslope, orrise overrun

4. Hypothesis testing: In statistical analysis, hypothesis testing, also known as "T Testing," can be used
to test the two sets of random variables contained within a data collection. This method is used to
analyse whether a particular argument or conclusion holds for the given data set. It allows data to
be compared to various hypotheses and assumptions. It can also assist in predicting how business
actions will impact the company. In statistics, a hypothesis test determines a quantity under a given
assumption. The outcome of the test indicates whether or not the assumption is correct. This
assumption is known as the null hypothesis, also known as hypothesis 0. The first hypothesis, also
known as an alternate hypothesis, is any theory that contradicts hypothesis zero.

Hypothesis testing formula

a. Theresults of a statistical hypothesis test need to be interpreted to make a specific claim, which
isreferred to as the p-value.

b. Let'ssaywhatyou'relookingto determine hasa50% chance of being correct.
c. Theformulaforthis hypothesistestis:

d. HO:P=0.5

e. H1:Pz0.5
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5. Sample size determination: When it comes to statistical data analysis, the dataset can be too large,
making proper data collection for each element difficult. When this occurs, most people choose
sample size determination, which entails analyzing a smaller amount of data. To do this correctly,
one must first determine the proper sample size. If the sample size is too small, it will not get valid
results at the end of the analysis. To achieve this result, use one of several data sampling
approaches. Itis accomplished by distributing a survey to the customers and selecting respondents
using asimple random sample method.

Finding asample size

In contrast to the other four statistical analysis methods, there is no one-size-fits-all formula for
calculating sample size. There are, however, some general guidelines to follow when calculating
samplessize:

* Conductacensuswhen considering smaller sample size.

e Use a sample size from a similar study to yours. For this, you might want to check through
academicdatabases for a study that is similar to yours.

* |f you're performing a general study, you might be able to exploit an existing table to your
advantage.

* Considerusingasample size calculator.

* Just because thereisn't a single formula that works doesn't mean you won't be able to find one
that does. There are numerous options available to you.

— 5.1.2 Applicable Quality Parameters

Quality standards are documents that specify rules, specifications, guidelines, or characteristics that
can be consistently applied to ensure that materials, products, processes, and services are fit for their
intended use. Organizations require standards to meet the expectations of their stakeholders because
they provide a shared vision, understanding, procedures, and vocabulary. Because they provide
accurate definitions and terminology, standards provide an objective and authoritative foundation for
enterprises and consumerstointeractand conduct business around the world.

The following figure explains the principles of quality standards in detail:

— Customer focus

e Developingastrongclientfocusisagreatapproach toshow your dedication to quality.

e Customer feedback, whether positive or negative, is critical in detecting non-conformities
and improving processes.

Continued...
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Leadership

* Strong leadership entails a clear vision for the future of your firm. By properly
communicating this vision, you can ensure that everyone on your team is working toward the
same goals, giving your company a sense of unity.

Engagement of people

* Management systems like ISO 9001 aren't just for top executives; everyone in your company
contributes to the processes. If you want to get the most out of your quality management
ISO, openly discussing problems and sharing information and experience with your team is
crucial.

Process approach

e TheISO 9001 Standard's Plan, Do, Check, Act (PDCA) philosophy will assist you in creating a
process-driven culture throughout your company. This is a tried-and-true method for
effectively planning, resourcing, and managing your processes and interactions.

Improvement

* The ISO 9001 quality management system requires continuous improvement, which should
be a top priority for your company. You'll be able to find ways to enhance and strengthen your
firm by implementing procedures for identifying risks and opportunities, detecting and
resolving non-conformities, and measuring and monitoring your efforts.

Evidence-based decision making

* For making informed judgments, you need accurate and trustworthy data. For example, the
proper evidence is required to determine the underlying cause of a non-conformity. Ensure
that information is accessible to those who require it and that communication channels
remainopen.

Relationship management

* Yoursuppliers can provide a competitive advantage, but this demands a trusting connection.
Developing long-term partnerships with suppliers and other stakeholders requires balancing
short-term financial rewards with long-term, mutually beneficial tactics.

Fig. 5.2 Principles of Quality Standards
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Significance of quality standards

1. The bottom line of any company is determined by its standards. Successful businesses should
enforce quality, safety, intellectual property, and environmental policies. Standardization provides
benefits such as reduced redundancy, fewer errors or recalls, and a shorter time to market.

2. Businesses and organizations that adhere to quality standards assist products, services, and
individuals in crossing international borders and ensuring that items manufactured in one country

canbesoldand usedinanother.

3. Several quality management standards protect customers, but standardization can also make life
easier for consumers. A product or service that conforms to an international standard will be
compatible with a greater number of products or services worldwide, increasing its marketability.

The table below displays various quality standards that are applicable globally.

Topic Standard
Quality Management ISO 9000
ISO 9001
Auditing ISO 19011
Environmental Management ISO 14000
ISO 14001
Risk Management ISO 31011
Social Responsibility ISO 26000
Sampling by Attributes 1.4
Food Safety ISO 22000
Guidelines for performance improvement. ISO 9004
Information technology- process assessment ISO 15504-4: 2005
Quality function deployment, also known as the QFD
house of quality approach.
Continuous improvement Kaizen

Statistical process control

Zero Defect Program

Statistical process control Six Sigma
Total quality management TQM
Inventive problem solving TRIZ
Business process reengineering BRP
Object-oriented Quality and Risk Management OQRM

Leadership approaches to change

Top Down & Bottom Up Approaches

Table 5.2 Quality Standards
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Total Quality Management (TQM)

TQM is an integrated management strategy for improving product and process quality over time:

Total Quality Management TaMm
e Quality e Degreeto e Quality must e An integrative
Management which the be managed by philosophy of
involves product (or planning, management for
everyone and all + service) fulfills + organizing, — continuously
tasks and customer leading and improving the
activities of a requirements or controlling. quality of
company. was produced products and
correctly. processes.

Fig. 5.3 Total Quality Management

TQM is based on the notion that preventing defects is less costly than dealing with the consequences of
poor quality. In other words, when managers strive for zero flaws in the organization, total quality
expenses are reduced. The four main types of quality expenses are prevention, appraisal, internal
failure, and external failure. The costs incurred to eliminate poor quality are referred to as prevention
costs. Quality procedures and improvementsinclude:

Durable design of products
Training employees for better productivity
Certifying suppliers for quality products and services

Performing preventive maintenance on equipment

AN O

Documenting quality procedures and improvements

Prevention expenses are frequently the smallest percentage of total expenditures in a traditional
organisation that does not use TQM.

— Notes
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— 5.1.3 Process of Identifying Problems and Recommended ——
Solutions

A well-run business necessitates stringent quality control. A quality control programme ensures that
the product, service, and customer experience of the small business are all consistent. Creating quality
control methods allows the company to function without each other, making it easier to expand into
new markets, delegate responsibilities, and eventually sell the company.

The steps for developing a quality control process in an organisation are as follows:

1. Set quality standards: In some industries, it requires to meet quality standards set by an outside
body, such as an industry association, local safety inspector, or a government regulatory agency.
There are no official quality standards, so organizations must establish their own. Each department
in the company will have its quality control standards. They must, however, all be objectively
measurable. For example, "sounding friendly on the phone" is not a measurable standard if you're
developing quality control standards for your customer service team. Measurable standards could
include the following:

a. Allcustomer calls must be answered by the secondring.
b. Allcustomerservice emails must be answered within four hours.

c. Customerserviceissues must be resolved in five minutesor less.

2. Decide which quality standards to focus on: Of course, to ensure that the operation is of the
highest possible quality. Begin by focusing on the most crucial metrics, that have a huge impact on
the revenue and customer satisfaction. It allows us to get results quickly while avoiding overwork
for yourself and the team. For example, if you own a factory, keeping the facilities clean is
essential—but not the most important. Completing the production process and meeting the
deadline is a higher priority because it has a greater impact on the quality of the experience and
customer satisfaction.

3. Create operational processes to deliver quality: The pioneer of modern quality control, W.
Edwards Deming, felt that well-designed processes result in high-quality products and services.
Your product or service will improve over time if you build good processes, measure the results of
the procedures on a regular basis, and endeavor to continuously improve the process. Create step-
by-step processes with benchmarks beginning with your important operations. For example,
operational operations in a B2B company's accounting department can entail producing and
issuing invoices within 24 hours of a work being done or a product being delivered. In a restaurant,
operational procedures may demand servers to pick up food and deliver it to the customer's table
within two minutes of its preparation.

4. Review your results: Most companies, from financial and accounting programs to customer
relationship management and customer support software, allow you to personalize the data you
collect and see it in dashboards. Examine the statistics on a regular basis to determine how well
your organization is fulfilling its quality goals.
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a.

Get feedback: To acquire a more complete picture of product and service quality, use measurable
feedback from external sources such as consumer surveys, internet ratings, reviews, and net
promoter scores (NPS). Obtain regular feedback from staff as well. How effective are the
operational processes at delivering quality? How could they be made better?

Make improvements: Don't stop there until you've met your quality control criteria. If you manage
a domestic cleaning service and can reduce the time it takes your maids to clean the home by 25%,
you'll be able to handle 25% more business without employing any extra personnel. That will
significantly improve your bottom line.

Quality control illustrates that no matter how effectively your processes are operating, there's always
space forimprovement, and making tiny changes can pay off big time.

Elements of an Effective Change Management Process

Change Management has evolved throughout the years, with Change Management Models, Processes,
and Plans established to help organisations cope with the impact of change. So, what are the
differences between a Change Management Model, a Change Management Process, and a Change
ManagementPlan?

Change Management Models were developed based on research and experience on how to best
manage change in a business or in your personal life. Most Change Management Models include a
process thatyou can use to help your company or yourself thrive.

Change Management Processes are a collection of steps or activities that guide a change from
conceptionto completion.

Change Management Plans are developed to assist a project in implementing a change. It is
typically developed during the planning stage of a Change Management Process.

Identify What Will Prgsent a Solid Plan for the
Be Improved Business Case to

Change
Stakeholders

Monitor and Manage
Provide Resources and o Resistance,
Use Data for Evaluation Communication Dependencies, and
Budgeting Risks

Review, Revise and

Celebrate Success .
Continuously Improve

Fig. 5.4 Features of Change Management
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Tools and Components for Implementing Change Management Processes

Supporting activities and tools are essential for effective change management processes. These tools
are frequently developed and managed internally by either the change management team or change
management stakeholders. A product roadmap, for example, could be created by the product
management team, whereas a post-mortem review would include everyone responsible for and
affected by the change. These could include:

Product or Business Readiness Training Tutorials and
Roadmaps Assessments Education Sessions

Stakeholder Measurements and

Post Mortem Review

Feedback Forums Analytics
Resistance Continuous .
Business Case
Management Improvement Plan

Fig. 5.5 Components of Change Management

Quality Problems

A quality problem occurs when the desired quality attribute is not present or is not at the expected

level. In other words, it is a failure to comply with standards or specifications. It is also referred to as the
"Quality Gap."

1. The attitude towards problems: Problems should not be dismissed or ignored; instead, efforts
should be taken to determine what problems exist and how serious they are. Each issue should be
investigated further to see why it occurs and what can be done to preventit.

2. Problemidentification:
Problem Identification via Statistical Quality Control
Customer Complaints
Employee Complaints

Incident Reporting
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3. Theproblem-solvingcycle

Re-examine
problem

Carry out
change

¥

»

Identify
Problem
Determine
causes of
problem
Find
alternative
solutions
Select
appropriate
change

Fig. 5.6 Problem Solving Cycle

— Notes
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— 5.1.4 Selection of Quality Inspection Tools and Software for —
Inspection Team

Quality Assurance (QA) is described as the practice of observing software engineering methods and
processes in order to ensure the quality of a delivered software system. It encompasses the entire SDLC
— software development life cycle — and includes proper requirements management, software style,
coding, testing, and management. The testing team also assures that products and services are of the
highest quality. QA oversees and coordinates the management goals, processes, and policies aimed at
meeting client needs and increasing customer satisfaction. As a result, the client may get the impression
that they are receiving high-quality products that are always improving in the modern and dynamic
technological period.

— Flowchart

* Aflowchart could be a diagram representing a workflow method, or a step by step method to
connect by arrows and lines in several directions.

* In the flowchart, each step is an associate action and result of which produces an output
whichisagain used asan inputto the succeeding step.

* The method will then offer information or picture of what it looks like and will facilitate in
identification of the issues related to quality. The straightforward structure of the flowchart
is given below.

— Histogram

* A histogram is a graphical illustration of a bar chart that shows pattern falls with totally
differentand typical method conditions.

* The examplesto measure data in the histogram can be a number of new students joined, the
number of new patients registered, etc. The basic structure of the histogram is given below.

— Check Sheet

* Acheck sheet is a structured quality tool that is used to collect data. It is a type of prepared
form for analyzing data and it can be adapted for a variety of purposes.

* |tisalsoused during the review process, to ensure that all the required steps and necessary
pre-requisites have been completed.

Continued...
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— Cause-Effect Diagram

A Cause- and — Effect diagram, also known as the fish-bone diagram shows the many possible
causes of a problem.

Fish-bone captures all causes, ideas, and uses a brainstorming method to identify the
strongest root cause. It also records the cause of specific problems to the processor system.

To use this tool, you first need to identify and state the problem as a question. This will help in
brainstorming as each question should have an answer. You can also simply start by writing it
inthe first headbox of the fish.

— Pareto Chart

A Pareto Chartis a bar graph of data that shows which factors are more significant.

The main purpose of the Pareto chart is to highlight the most important factors that are the
reason for the major cause of problem or failure.

In Pareto Chart, bars in a graph represent the values in descending order where the left axis
represents the frequency and right axis represents the percentage of the total number of
occurrences.

— Control Chart

Control charts are used to plot data points over time and give a picture of the movement of
that data.

Control charts are used to compare current data to control limits which leads to conclusions
onthe consistency of process variation.

— Scatter Diagram

Scatter diagrams are the type of graphs that shows the relationship between the variablesin
which variables represent the causes and effect.

The main purpose of the scatter diagram is to establish a relationship between the overall
effect of the problem and the causes that are affecting it.

Fig. 5.7 Types of Quality Assurance Tools
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— 5.1.5 Process of Developing and Monitoring Continuous
Improvement Programs

A continuous improvement process (Cl), also known as a continuous improvement process (CIP), is an
ongoing effort to improve products, services, or processes. These initiatives can aim for "incremental"
improvement over time or "breakthrough" improvement all at once. Continuous improvement is a
well-known component of strong and well-planned manufacturing operations management. It is a key
component of any manufacturer's operational excellence toolbox. A well-planned and executed
continuous improvement process can provide the foundation for constructing a resilient
manufacturing unit. One that can easily eliminate waste processes, streamline operations, and
ultimately produce better products more quickly and at a lower cost. This has been successfully
implemented by several Japanese manufacturers. Implementing a Continuous Improvement Process in
anorganization became a common practice. According to studies, the main advantages of a CIP are:

Better Greater Increase )
I
r;];:iiisv?t teamwork agility Lests eff'\i/(I: (i)err?c customer Increa:ie n
. v and morale waste Y satisfaction profit
Fig. 5.8 Benefits of CIP
The CIP has four phases. The following phases are linked to the Shewhart Cycle:
4 N
e Plan for change and ¢ Implement the
identify opportunities for identified changes
improvement
\§ J
rhaseul Phase 2 "Do":
Plan":
Phase 4 Phase 3
7~ "Act": "Study": N\
e Determine
e |If successful, replicate whether the
the process and change had the
organization-wide desired effect
\ J

Fig. 5.9 Stages of CIP
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The steps for the Continuous Improvement Process are as follows:

Step 1: Identify Step 2: Analyze Step 3: Take Action

Improvement e |dentify and verify e Plan and implement

Opportunity the root causes actions that correct

e Select the the root causes
appropriate process AN SN

for improvement.
e Evaluate Process:
e Selecta

challenge/problem

\

Step 4: Study Results Step 5: Standardize Step 6: Plan for the

e Confirm the actions Solution Future
taken to achieve the e Ensure the improved e Plan what is to be
target level of performance done with any

- is maintained - remaining problems
e Evaluate the team’s
effectiveness Set a
target for
improvement

Fig. 5.10 CIP Process

— Summary £

* The practice of obtaining quantitative and qualitative data on certain factors in order to evaluate
outcomes or gain actionable insights is known as data collection.

* Qualitative data collecting considers several criteria to provide a deeper understanding of raw data.

* The goal of quantitative analysis is to evaluate a numerical result. A survey, for example, asks
guestions to elicit responses that reveal trends, preferences, activities, opinions, and any other
measurable factor.

* Secondary data can add value to a research project and is more efficient and cost-effective than
collecting primary data.

¢ Statistical approaches to quality improvement refer to the use of collected data and quality
standards to develop new ways to improve products and services. They are a collection of
predefined strategies for inferring the characteristics of a large set of data.

* |n statistical analysis, hypothesis testing, also known as "T Testing," can be used to test the two sets
of random variables contained within a data collection.
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e TQM is based on the notion that preventing defects is less costly than dealing with the
consequences of poor quality.

* A quality control programme ensures that the product, service, and customer experience of the
small business are all consistent. Creating quality control methods allows the company to function
without each other, making it easier to expand into new markets, delegate responsibilities, and
eventually sell the company.

¢ Aquality problem occurs when the desired quality attribute is not present or is not at the expected
level. In other words, it is a failure to comply with standards or specifications. It is also referred to as
the "Quality Gap."

e Quality Assurance (QA) is described as the practice of observing software engineering methods and
processesin order to ensure the quality of a delivered software system.

¢ Continuous improvement is a well-known component of strong and well-planned manufacturing
operations management. It is a key component of any manufacturer's operational excellence
toolbox.

Notes

— QR Code

Scan the QR Code to watch the related video

youtube.com/watch?v=h4G5IFGuSTU youtube.com/watch?v=8d8U8Th9Ce8

5.1.1 Process of Collecting & Analysing 5.1.2 Applicable Quality Parameters
Statistical Data for Quality Performance

youtube.com/watch?v=UnjwVYAN7Ns

5.1.5 Process of Developing and Monitoring
Continuous Improvement Programs



https://youtube.com/watch?v=h4G5IFGuSTU
https://youtube.com/watch?v=h4G5IFGuSTU
https://youtube.com/watch?v=8d8U8Th9Ce8
https://youtube.com/watch?v=8d8U8Th9Ce8
https://youtube.com/watch?v=UnjwVYAN7Ns
https://youtube.com/watch?v=UnjwVYAN7Ns
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— EXxercise

)

Answer the following questions-
1.

What s secondary data collection method?

List down secondary data tools.

What s statistical process control?

Discuss the significance of quality standards in data collection.

What s quality gap?

Explain any two quality assurance tools.

Explain continuous improvement process.

Fill in the Blanks-
1.
2.

considers several criteria to provide a deeper understanding of raw data.

are a collection of predefined strategies for inferring the characteristics

of alarge set of data.

A occurs when the desired quality attribute is not present or is
not atthe expected level.

is based on the notion that preventing defects is less costly than
dealing with the consequences of poor quality.

is described as the practice of observing software
engineering methods and processesin order to ensure the quality of a delivered software system.
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Unit 5.2 Conduct Workshops and Training

. . . A
— Unit Objectives ©
Atthe end of the unit, the trainee will be able to:

1. Explain the importance of conducting research to identify ways to bridge the knowledge and skill
gaps of the production and quality team personnel

2. Describethe process of preparing the required training modules

3. Describe the process of conducting workshop, classroom and shop floor training to ensure the
quality and production team personnel are fully equipped to perform their duties

— 5.2.1 Significance of Conducting Research to Identify
Ways to Bridge Knowledge & Skill Gaps

Knowledge gaps are a barrier to company success. These gaps can thwart progress, reduce
performance, and reduce productivity. Many organizations are experiencing skill and knowledge gaps
as they rapidly adopt new models and strategies to incorporate updated technology and address
changing customer needs. These gaps are widening as more employees are being asked to perform
tasks for which they were not hired or trained.

A knowledge problem happens when there is a huge discrepancy between what an employee knows
and what the company requires them to know. Such gaps occur because of hiring inexperienced
employees who are unsuitable for the job. Due to a staff shortage, businesses are frequently forced to
hire employees who lack the necessary qualifications. Employee ambivalence and a lack of proper
training exacerbate these gaps. These deficiencies are frequently caused by the changing nature of the
market, which necessitates a business constantly revamp itself and upskilling and reskillingemployees.

It is essential for a company to quickly identify and close these gaps in order to increase revenue and
sales. A worker who lacks the necessary knowledge or skills may cost the company a potential client or
customer. Such employees reduce overall workplace productivity, make it difficult to meet targets and
goals, and drive business directly to competitors. Employees who do not understand how to do their job
efficiently may become demotivated and quit. Critical thinking, attention to detail, communication
skills, managing others, and advanced data analysis are some of the critical skills lacking in recent hires,
according to Human Resources personnel and hiring managers. Each workplace is unique, and in order
to succeed, we must identify the specific set of skills and knowledge that the employees lack. The
following figure depicts the steps for identifying knowledge and skill gaps affecting an organization's

performance.
Establish the Determine the
L . Analyze the current
organizational required

. e . situation
objectives qualifications

Fig. 5.11 Steps for Identifying Knowledge Gaps
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After identifying the knowledge gaps existing in the workplace, the next step is to conduct a skill gap
analysis. The following are the steps for skill gap analysis.

— Step 1: Identify the Key Performance Indicators

* Key Performance Indicators (KPIs) are measurable values that highlight an organization's
effectiveness.

* They can be quantitative, such as revenue or asset returns, or qualitative, such as customer
satisfaction scores.

¢ |dentifying the key performance indicators (KPIs) for the company or department is the first
step toward accurately measuringemployee performance.

* Keeping track of these indicators and metrics will show you where the company is falling
short.

— Step 2: Make employee assessment

* Along with tracking your employees' performance through KPls, evaluate their skills through
regular assessments and quizzes.

* This can aid in understanding the specific problems that each employee is experiencing to
take corrective action.

— Step 3: Observe the work environment

* However, assessments alone will not provide a complete picture of the employees'
performance.

* Asaresult, keepaneye onthem while they are performing their duties.

* |t may help to identify issues that were missed during tests and provide additional
information about their skill gaps.

— Step 4: Take reviews from employees and customers

* Employee and customer feedback and reviews should be solicited regularly, as this may
reveal previously overlooked issues.

* This is significant because it frequently aids in identifying a lack of soft skills such as
communication and teamwork.
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— Step 4: Take reviews from employees and customers
* Employee and customer feedback and reviews should be solicited regularly, as this may
reveal previously overlooked issues.

e This is significant because it frequently aids in identifying a lack of soft skills such as
communication and teamwork.

— Step 5: Identify the benchmark top performers

* Recognizing top performers within an organization serves as a model for other employees.
* Organizations caninfer skill gaps in other employees by identifying what they are doing well.
* Their performance can be used to train other employees.

e After successfully identifying employee skill and knowledge gaps, determine how to best
bridge these gaps.

* Thiscould be accomplished through training, reskilling, or rehiring.

* |t would be beneficial if organizations could also identify the root cause of these issues to
best address them.

Fig. 5.12 Process for Skill Gap Analysis

Every company and business sector has knowledge and skill gaps. Identifying and closing these gaps, on
the other hand, is what can help an organization succeed and increase sales. Identifying skill gaps
provides insight into the business, allowing for a reevaluation of strategies and reorganization of the
workforce to eliminate weak points. It can also help us improve our recruitment efforts and hire
employees who are best suited to the organization. It will prevent losses caused by unsuitable and
unqualified employees.

Closing a Performance Gap

Identify causes of

productivity reduction Develop future leaders

‘ % Maintain high
E@j employee engagement

Map the skills that are |
currently on Your team

Create a rewards and

Conduct a performance gap
recognition program

and skills gap analysis

Keep working on your

Get a targeted training organizational culture

program in place

Monitor the progress

Set performance expecations
of performance

from the first day

Fig. 5.13 Closing Performance Gap Analysis
(Source: https://www.aihr.com/wp-content/uploads/closing-a-performance-gap-1.png)
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After identifying the gaps in the organization, the next step is to take is to close them with corrective
measures. Following Gap analysing tools can be used to solve these gaps:
1. SWOT
SWOT analysis focuses on the internal environment's strengths and weaknesses, as well as the external
environment's opportunities and threats. It assists in determining the organization's position within the
industry or market.
Gather around a team . List down the internal
from relevant teams/ % Hizzize SWO_T analysis % strengths and weaknesses of
departments LGELES your business
v
Analyze how you can use your
. Rearrange each bullet point strengths to mln'lmlze
Note down the opporfumtles in the order of highest weaknesses and fight off
and fhreats present in the % priority at the top, and % threats, and hO.V\.l you can fxse
industry/ market lowest at the bottom the opportunities t? avoid
threats and get rid of
weaknesses
Fig. 5.14 SWOT Analysis Process
Strength Weaknesses
[} (]
Opportunites Threats
[} (]
Fig.5.15 SWOT Analysis Template for Gap Analysis
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2.

McKinsey 7S

McKinsey 7S can assist with the following tasks:

a.

b.

To assistin understanding potential gapsin the business
Determine which areas should be optimized to improve business performance
During a merger or acquisition, align processes and departments

Examine the outcomes of future business changes

The 7s referto key interrelated elements of an organization. They are as follow:

Structure
‘Hard Ss’ ‘Hard Ss’
Strategy | | Systems ‘
Shared
Values

Fig.5.16 McKinsey 7S Model

These elements are classified into two types: hard elements, which are tangible and can be controlled,
and soft elements, which are intangible and cannot be controlled.

Hard elements Hard elements

e Strategy — the plan of actions that e Shared values — a set of beliefs or
will help the organisation to gain a traits the organization upholds
competitive advantage e Style —the leadership style of the

e Structure — the organizational organization and the culture of
structure interaction

e Systems — business and technical e Staff —the general staff
infrastructure employees use to do e Skills — key skills of employees

their daily tasks

Fig.5.17 Elements of McKinsey 7S Model
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Steps

3.

Assemble a competentteam

Examine whether the elements are properly aligned with one another (look for gaps and
weaknessesin the relationship between the elements)

Define the state in which these elements are optimally aligned
Create a plan of actionto realign the elements
Moving forward, implement the changes and continue to review the 7s

Nadler-Tushman's Congruence Model

It is built on the presumption that the performance of a business is determined by four factors: work,
people, structure, and culture. The greater the compatibility between these elements, the better the
performance.

Transformation Process

Feedback

Fig.5.18 Nadler-Tushman's Congruence Model

Steps

Collect all data that points to poor performance symptoms.

Specify and analyse inputs such as the environment, resources, and history. Define your
organization's strategy as well.

Determine which outputs are required at the individual, group, and organizational levels to
achieve the strategic goals.

Assess the gaps between desired and actual output, as well as the problems associated with them
(and mark down the costs associated with them as well)

Collect data on and describe the fundamental nature of the organization's four major
components.

Determine the degree of similarity between these components.

Evaluate the relation between poor congruence and output problems. Investigate whether the
poor 'fit' of the four major components is related to the problems.

Create a plan of actionto address the root causes of the problem.
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4. Burke-Litwin Causal Model

This tool assists you in understanding how the various components of an organisation interact with one
another during a period of change. There are 12 interconnected components, which are as follows:

Transformational Mission & Organizational

[ Factors (long term Streategy ——- Leadership Fat Culture <
levers) o e A i gt B !
Transformational

P Factors (Operational ~ [EEESEESRE — ISpactices | 4
levers) —_— ¥

Induvidual & Personal !
Factors (shortterm ~ [EEEEEEEE " Motivation -

B ( 4
levers)

Fig.5.19 Burke-Litwin Diagram

Steps

U Determine where the need for change is coming from: the external environment,
transformational factors, and so on.

. Determine which of the elementsin each groupis to blame for the situation.

. Examine the key element in conjunction with the other eleven elements. Pay close attention to
those that are closely related to the identified element.

o Determine the changes that must be made to the main element as well as the few other elements
thatarecloselyrelated toit.
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— 5.2.2 Process of Preparing Training Modules

A training module is a section of an innovative educational course that focuses on a specific topic or
goal. Consider it as a book chapter. Each training module or chapter serves as a step in a learner's
journey, bringing them closer to the end of the overall course. Overall, it comprises an entire layer of
knowledge and tells a complete story. Each module of any complex course may include a number of
lessons or learning objects that are even smaller elements of educational content.

A well-defined training module or guide provides a framework that managers can consistently
implement with each employee in a specific position. It ensures that each employee has a comparable
opportunity to learn the essential aspects of the job.

Training || Module || Module || Lesson/ H Lesson
Course Objectives Chapter Outcomes

Units __ Assessment

Fig. 5.20 Training Module Structure

Providing a diverse range of content types allows for a more comprehensive and robust training
experience for all learners. Let's take a closer look at the various types of training modules to see which
formats are the best fit for specific needs.

e Aninformational course is a common training format that
consists of a series of slides with text, images, and "Next"
buttons. This gives students information on a specific topic.

e Interactive assessments are online quizzes that include a
variety of question types, custom branching, and scenarios.

Interactive assessment

Continued...
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An FAQ interaction is a training module that gives users one-
click access to reference information and frequently asked
questions.

A video lecture is a recorded instructional video that has
been saved for later viewing.

e Dialogue simulations help the students improve their
communication skills by having them engage in realistic
conversations with colleagues and customers.

e A micro e-learning module is a short lesson that addresses a
specific problem or question. At the point of need, such a
training module can usually be completed in about five
minutes. If it is too long, it is preferable to cut it into smaller
pieces.

Micro e-learning module

e Adigital job aid is a document or presentation that is
available virtually and that the learner can play, download,
save, or print.

Digital job aid

Table 5.3 Types of Training Modules
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The following figure explains the process of preparing training module step by step:

Step 1: Establish Step 2: Define your Step 3: Decide on the
training objectives —> audience right content format
|
2
Step 4: cre:tf Step 5: Feedback Step 6: Run a Pilot
eI L P — and Revision — with a Test Audience
template
|
2

Step 8: Upload,
and Launch

Step 7: Create a Final
Version

—>

Fig. 5.21 Process for Creating Training Modules

— 5.2.3 Process of Conducting Workshop, Classroom and
Shop Floor Training

Training is critical for organizational growth and success. It benefits both employers and employees of a
company. If an employee is properly trained, he will become more efficient and productive. Employee
training can lead toincreased employee and production efficiencies for organizations.

Employees who receive comprehensive job-related training are less likely to make mistakes that reduce
their efficiency and productivity. Training and development programs offer numerous advantages.
They improve employee performance, productivity, and turnover while also improving company
culture. By pursuing a career in human resources, one can learn about the importance of training and
development programs for both employees and employers.

A training workshop is a type of interactive training in which participants/employee/staff engage in a
variety of training activities rather than passively listening to a lecture. A training workshop can
sometimes introduce a new concept, inspire participants to investigate it further on their own, or
illustrate and promote actual process practice. It is an excellent method for teaching hands-on skills
because it allows participants to experiment with new methods and fail in a safe environment.

Employee training workshops can be held for a variety of reasons. They teach essential skills that the
employer believes employees must have in order to tackle a new stage of company development, a new
project, or an existing problem in the company's work ethic.

A workshop, in general, is a single, brief educational program designed to teach or introduce
participants to practical skills, techniques, or ideas that they can then apply in their work or daily lives.
Most workshops share several characteristics:
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1. They're typically small, with 6 to 15 participants, giving everyone personal attention and the

opportunity to be heard.

2. Theyarefrequently designed for people who work together orin the same field.

3. Theyareled by people who have firsthand knowledge of the topic at hand.

The following figure explains step by step instructions to conduct a good workshop.

Select the topic

Define the workshop
objectives

—>  Decide the audience

¥

Decide workshop
time and date and
venue

Prepare a detailed
timeline and
schedule

Chalk down the
—> resources and stationary
required for workshop

¥

Publicize your
workshop

Recruit volunteers

Prepare teaching aids

v

Arrange audio-video
visual materials
required for the

session

Plan interval breaks

—> and instruction
handouts.
I
Prepare a
- questioniare and
assessments

¥

Conclude with Q&A
session

Fig. 5.22 Process for Conducting Training Modules
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— Summary £

A knowledge problem happens when there is a huge discrepancy between what an employee
knows and what the company requires them to know. Such gaps occur because of hiring
inexperienced employees who are unsuitable for the job.

Identifying skill gaps provides insight into the business, allowing for a reevaluation of strategies
and reorganization of the workforce to eliminate weak points. It can also help us improve our
recruitment efforts and hire employees who are best suited to the organization.

A well-defined training module or guide provides a framework that managers can consistently
implement with each employee in a specific position. It ensures that each employee has a
comparable opportunity to learn the essential aspects of the job.

A training workshop is a type of interactive training in which participants/employee/staff engage
inavariety of training activities rather than passively listening to a lecture. A training workshop can
sometimes introduce a new concept.

— Notes
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— Exercise

Answer the following questions-

1. Whatisskillgap?

2. Explainthesignificance of conducting knowledge gap analysis.

3. Writeashort note on SWOT analysis.

4. Explainanytwo typesof training modules.

5. Explainthe process of conducting workshop.

Fillin the Blanks-

1. can be held foravariety of reasons.

2. is a short lesson that addresses a specific problem or
guestion.

3. tool assists you in understanding how the various components of an

organisationinteract with one another during a period of change.

4, is built on the presumption that the performance of a
businessis determined by four factors: work, people, structure, and culture.

5. A worker who lacks the may cost the company a potential client or
customer.




Participant Handbook

Unit 5.3 Drive Quality Initiatives

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Explain the use of the lean manufacturing method to identify ways to optimise the usage of
manpower and materials

2. Elaborate the use of the six sigma methods to improve the business processes/ Standard Operating
Procedures (SOPs)

3. Describe the process of reengineering the critical business processes to improve the quality of
output and reduce production costs

— 5.3.1 Lean Manufacturing

Lean manufacturingis a production process that maximizes productivity while minimizing waste within
a manufacturing operation. The lean principle sees waste as anything that adds value to the customers'
willingness to pay for it. The benefits of lean manufacturing include lower production costs, increased
output quantity, and shorter production lead times. The methodology is also known as lean
production, the methodology is based on specific manufacturing principles that influence production
systems across the world and various service industries. Following are the key benefits of Lean
Manufacturing:

Reduce defects and unnecessary physical wastage, including excess use of raw material inputs,
preventable defects, costs associated with reprocessing defective items

Reduce defects and unnecessary physical wastage, including excess use of raw material inputs,
preventable defects, costs associated with reprocessing defective items

Reduce defects and unnecessary physical wastage, including excess use of raw material inputs,
preventable defects, costs associated with reprocessing defective items

Reduce defects and unnecessary physical wastage, including excess use of raw material inputs,
preventable defects, costs associated with reprocessing defective items

Reduce defects and unnecessary physical wastage, including excess use of raw material inputs,
preventable defects, costs associated with reprocessing defective items

Reduce defects and unnecessary physical wastage, including excess use of raw material inputs,
preventable defects, costs associated with reprocessing defective items

Fig. 5.23 Benefits of Lean Manufacturing
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Lean manufacturing is based on these five principles:

— Value

* |t is determined from the perspective of the customer and relates to how much they are
willing to pay for products or services.

* This value is then created by the manufacturer or service provider who should seek to
eliminate waste and costs to meet the optimal price for the customer while also maximising
profits.

—  Map the Value Stream

* |t involves analysing the materials and other resources required to produce a product or
service with the aim of identifying waste and improvements.

— Create Flow

* Creating flowis about removing functional barriers toimprove lead times.

* This ensures that processes flow smoothly and can be undertaken with minimal delay or
other waste.

Establish a Pull System

* Pull systems determine inventories in advance with production set to meet these sales or
production forecasts.

Perfection

* Lean manufacturing requires ongoing assessment and improvement of processes and
procedures to continually eliminate waste in an effort to find the perfect system for the value
stream.

Fig. 5.24 Principles of Lean Manufacturing
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The Lean Manufacturing model recognizes eight types of waste within an operation. Seven of the eight
wastes are production process-oriented, while the eighth waste is directly related to management's
ability to utilize personnel. Below are the ways to minimize these wastes.

Types of Waste Remedial Methods

Unnecessary
transportation

Value stream mapping and partial or complete changes in factory
layout can reduce transportation waste.

Complete documentation of all the phases of the production flow
should be done and not just the mapping of a particular production
process.

This will result in changes that will reduce or eliminate transportation
waste.

Excess inventory

Purchasing raw materials only when needed, reducing WIP, and
eliminating or narrowing the definition of “safety stock” will reduce
this type of waste.

Unnecessary movement
of people, equipment, or
machinery

Process mapping should comprise facility layout and optimized
workplace design.

It should include an analysis of the distance of motion within the space
andthe location of parts, supplies, and tools.

Waiting — either people
or idle equipment

Waiting is generally the result of poor process design and can be
addressed through proper measurement of Takt time and creation of
standard work.

Over-production of a
product

Lean manufacturing systems employ various tools to reduce
overproduction.

To balance production rates amongst cells or departments, Takt time
isused.

Measured and process-mapped jobs reduce setup time, allowing
efficient small batch flow.

Over-processing or
addition of unnecessary
elements to a product

Process mapping is a lean waste-elimination tool which helps in
defining an optimized workflow that can eliminate over-processing.

Defects that require
costly correction

Following are the effective ways to control defect waste:

Formalized document control

Checklists that have been audited to ensure proper adherence to the
BOM

Proper design-change documentation

Thorough and documented quality methodsin all production phases

Unused talent and
ingenuity

Involving non-utilized staff in the process development will provide
them hands-on experience of the reality. Also, incorporating
employees'ideas and providing training and growth opportunities will
improve their possessed skills.

Table. 5.4 Ways to Reduce Production Wastage
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— 5.3.2 Use of Six Sigma Methods to Improve SOPs

Six Sigma is an accumulation of management tools and strategies that aim to improve business by
lowering the risk of errors. This improvement in performance and reduction in process variation aids in
the reduction of defects while also increasing earnings, employee morale, and product or service
quality. Six Sigma has a simple goal: to provide near-perfect goods and services for company
transformation and maximum customer satisfaction. The following figure explains the steps of Six

Sigma:
Define Measure Analyse
e Describes a defective e Statistical metrics help e The method involves
process to concentrate understand the isolating each input, or
on, as determined by an process's benchmark potential cause of
examination of the performance by creating failure, and testing it as
company's goals and a list of potential inputs the source of the issue.
requirements. that could cause the The team employs
problem. analytics to determine
the source of process
errors.
Improve Control
e The team works from e The group adds controls
there to improve system to the process to ensure
performance. it does not regress and
become ineffective once
again.

Fig. 5.25 Process of Six Sigma

The 5 Key Principles of Six Sigma

Measure the value
Focus on the customer stream and find your Get rid of the junk
problem

Ensure a flexible and

Reseltelalloline responsive ecosystem

Fig. 5.26 Principles of Six Sigma
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Lean Six Sigma is a data-driven, fact-based improvement strategy that emphasizes defect avoidance
over defect discovery. It boosts customer satisfaction and bottom-line results by reducing variance,
waste, and cycle time and encouraging work standardization and flow, resulting in a competitive
advantage. It applies to any situation where there is a variety of waste, and it should involve every
employee.

Implementation of Six Sigma

Six Sigma implementation strategies can differ significantly between organizations due to differencesin
culture and strategic business goals. An organization has two basic options after deciding to implement
Six Sigma:

. Implement a Six Sigma program or initiative

Using this method, specific personnel (practitioners) are taught statistical tools regularly and instructed
to apply them on the job as needed. If necessary, the practitioners may consult with a statistician. There
may be accomplishments within an organization, but they do not build on one another to drive more
and better use of the tools and overall technique.

When a company adopts Six Sigma as a program or effort, it often appears that they have simply added a
few new tools to its toolkit on the fly through training classes. One extension of this technique is to use
the tools as needed on assigned projects. But keep in mind that project selection, management, and
execution are allhandled by people.

i Create a Six Sigma infrastructure

Instead of focusing on individual tools, Six Sigma training should emphasize a process-oriented method
that teaches practitioners how to choose the right tool for the right project at the right time. Six Sigma
training for practitioners (Black Belts) typically consists of four weeks of instruction spread out over four
months, with students working on their projects during the three weeks in between sessions.

Using Six Sigma as a business strategy rather than a tool is the most effective way to get the most out of
your Six Sigma training.

— Notes
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Consider the following Six Sigma deployment benefits via projects that have executive management
support:

Provides a process/strategy

Offers bigger impact through Utilizes the tools in a e
projects tied to bottom-line more focused and th i’ ) o d'gd )
results productive way at can be studied an

improved

L iv mpl n
Increases communications Gives employees and

Facilitates the detailed i
SRR ARG EI understanding of critical man?g?mfnt VI'eWS OJ hO;’V
practitioners via project . . statl.stlc.a' tools can be o
business processes significant value to

presentations o
organizations

Allows Black Belts to receive
feedback on their project
approach during training

Fig. 5.27 Benefits of Six Sigma

Using Six Sigma with a closed-loop method, making time for auditing and incorporating lessons learned
into an overall business strategy.

Standard Operating Procedure

Aset of written instructions that explains the step-by-step process that must be followed to successfully
accomplish a typical task is known as a standard operating procedure. To ensure that the organization
remains consistent and in accordance with industry legislation and business standards, SOPs should be
followed in the same manner every time.

Before creating the SOP, the author(s) should conduct a risk assessment of all the steps in the procedure
toidentify any potential obstacles and risks connected with those obstacles.

Key questions that should be answered in the standard operating procedure include:
o Who performs whatrole?

*  Whatdoeseachroledo?

e Whatisthe goal or outcome of each person'srole?

o Has what needs to happen been explained clearly?

Organizations should develop a list of all their business processes to determine which operations may
benefit froma SOP.
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Q Step-1: Define the task's goal and why it needs an SOP

Simple steps, Hierarchical steps

J
@

Q Step 2: Determine format for SOP. In formats like Flowchart or workflow diagram,

Step 3: Ask for Inputs

Step 4: Define the scope

Q Step 3: Identify task dependencies
Q Step 7: Review, test, edit, repeat

Fig. 5.28 Steps for Creating SOPs

Components of an SOP

Title Page: The procedure's title, specific function, department, team, or agency, its SOP identification
number, and the names and signatures of the people who wrote and authorised the manual are all
listed.

Table of contents: Provides easy access to the various sectionsin large SOPs.

A step-by-step list of the procedures: It contains explanations of the task's aim, roles and
responsibilities, regulatory requirements, vocabulary, descriptions of what must be done to accomplish
each phase, and a discussion of important decisions. This part will account for the majority of the SOP.

SOP best practices

Establish a standard style and format for all SOPs in the company. Employees will understand the
manual if it is written in plain, unambiguous language. Fonts, space, layout, and visuals should all
be carefully selected.

Employees should be able to quickly find information in the SOP. This can be accomplished by
including a table of contents.

Keeping all SOPs in one place is best accomplished by posting them online. This makes it easy to
make any necessary modifications or updates, and it guarantees that staff knows where to get the
information they require.

Developing a routine for reviewing and maintaining the SOPs ensures that they remain current
and error-free. SOPs should evolve and grow with the company. SOPs that are outdated are
useless.

Make a plan to distribute the SOP to staff and instruct them on how to follow it. Regular training, in
addition to the initial orientation, are beneficial since they guarantee that all staff are aware of and
understand the most current practices.

161
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Uses of a standard operating procedure

Organization can better understand their business processes and find areas for improvement by using
standard operating procedures. Use a SOP for the following reasons:

[
Stick to a defined schedule Assistin training employees
' I
Guarantee in compliance F Certify that the procedure will
¢ not negatively impact the
standards are met \L—‘l’ . ¢
environmen
H I
I

Avoid potential
manufacturing failures

Fig. 5.29 Importance of using SOPs

— Notes
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— 5.3.3 Process of Reengineering to Improve the Quality
Output & Reduce Costs

Business process re-engineering is the drastic rethinking of business processes to produce significant
improvements in important factors such as quality, output, cost, service, and speed. Business process
reengineering (BPR) aims to significantly reduce company costs and process redundancies.

Organizations reengineer two critical areas of their operations. First, they employ cutting-edge
technology to improve data dissemination and decision-making processes. They then transform
functional organizationsinto functional teams.

Mission

Defines T l Accomplish

Work Processes

Execute T l Guide
Decision
Consider T l, Supports
Information
Employs T l Processes
Technology

Fig. 5.30 Process-flow of Business Process Reengineering

Business Process Reengineering is a dramatic change initiative that contains five major steps that
managers should take:

Redesign key processes, Restructure a company into
Refocus company values . .
frequently with the help cross-functional teams that
on the demands of . . .
of information are responsible for the
customers .
technology. entire process.
Consider fundamental Streamline corporate
organisational and operations across the
personnel challenges. board.

Fig. 5.31 Important Key notes for Manager in Business Process Reengineering
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Uses Business Process Reengineering to:

Reduce costs and cycle times: Process management reduces costs and cycle times by eliminating
inefficient operations and the personnel who perform them. Management layers are eliminated,
information flows are accelerated, and errors and rework caused by multiple handoffs are eliminated.

Improve quality: Business Process Reengineering improves quality by eliminating task fragmentation
and establishing clear ownership of processes. Workers take responsibility for their work and can
evaluate their performance based on timely feedback.

The Six Key Steps of Business Process Reengineering

1. Map the current state of your business processes: Collect information from various sources,
including software tools and stakeholders. Recognize how the process is currently performing.

2. Analyze them and find any process gaps or disconnects: Identify all mistakes and delays that
prevent the process from running smoothly. Verify that all details are available in the appropriate
steps for stakeholders to make rapid decisions.

3. Look for improvement opportunities and validate them: Check to see if all of the steps are
required. Remove the step that just serves to inform the person and replace it with an automatic
email trigger.

4. Design a cutting-edge future-state process map: Make a new procedure that addresses all of the
issues you've discovered. Don't be hesitant to create a completely new method that you know will
work. Every phase of the process should have its own set of KPls.

5. Implement future state changes and be mindful of dependencies: Notify all stakeholders of the
revised procedure. Proceed only after everyone is on board and well-informed about the new
procedure. Constantly monitor the KPls.

— 5.3.4 Use of New Advanced Tools & Technology to Improve —
Business Processes

Technology's role in business cannot be overstated. Emerging technologies are being used by
businesses all over the world to increase their competitive edge and drive strategy and growth. We can
no longer imagine doing business without the Internet, video conferencing, project management
software, and other technological advances. In reality, the importance of technology in business will
only grow. This fact necessitates, if you haven't already, introducing technology into your procedures. It,
now isthe time to learn about technology, and here are some tips on how to do so.
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Few reasons why technology isimportant for businesses:

Interactions within your team, with clients, potential customers,
investors, or the general public are all examples. Video
conferencing technology such as Skype and Zoom enable
meetings to take place across geographical boundaries. Within
your company, a software like Slack or Asana can help you
streamline communication.

1. Communication

With the rise of cyber-crime and data breaches, all businesses
must prioritize security. Today, the majority of company assets
2. Security are kept in the cloud or on endpoints. As a result, businesses
must take extra precautions to protect their own and their
customers' data.

Technology aids in the improvement of system, product, and
service efficiency. It aids in the tracking and streamlining of

3. Efficiency procedures, as well as the management of contacts and staff
records. In fact, increasing operational efficiency helps the
company save money while also allowing it to expand quickly.

The majority of employees feel compelled to use the most up-to-
date technologies in order to offer the greatest results. To

4. Employee assistance improve results, businesses must think about the cost-output
connection and deploy appropriate technology.

There's no denying that technology allows organisations to
accomplish more in less time without sacrificing product or
service quality. In reality, technology is currently taking over
duties that were formerly undertaken by humans. This helps by
lowering personnel costs or directing them to areas where they
are most required.

5. Time and money

Table 5.5 Importance of Technology in Businesses

To get the most out of technical tools, businesses must have a thorough understanding of them.
Companies can use management information systems to keep track of their data, sales, productivity
levels, and expenses. Data can also be used to identify areas for improvement as well as growth
potential.

Tools and technologies to aid evolve business growth:

Emerging technology is exciting, especially when it gives a field unexplored promise. Companies who
recognize this are investigating how this technology can benefit them. Business development leaders
must create and implement solutions that will lead to workplace evolution.
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1. Automation and Multi-Experience Interfaces: Automation and the emergence of multi-
experience interfaces will pave the way for increased democratization of technology capabilities
and human enhancement. These developments, on the other hand, promote dependency and a
more intrusive integration of technology into people's life. This raises problems about digital ethics,
privacy, and trust.

2. Augmented Reality Sales Tools: Internal efficiencies, reduced contact time, improved customer
experience, and more consumer confidence are all benefits of using such solutions. Users of a
developing augmented reality sales tool can insert customized films in emails, keeping person-to-
personinteractions even when they take place digitally.

3. Voice Search: Companies that understand customer preferences and how technology advances
will be successful. The rise of voice search via tools like Siri and Alexa is a fantastic example. People
search in a different way when they speak rather than type.

4. Virtual Experience Tools: To create a healthy work atmosphere, the capacity to recreate face-to-
face interactions is critical. Organizations may create that face-to-face experience with platforms
like Zoom, and Slack provides a more informal environment for pinging a colleague than the more
traditional manner of emailing. Organizations should implement similar technology in light of
Covid-19'suncertain future.

5. Customer Segmentation Workflow: Customers must be segmented using workflows. The tools
being created for sales professionals can help you figure out where you should spend your time by
using patterns to identify likely potential clients.

6. Intent Intelligence Platforms: Business development professionals must separate the wheat from
the chaff, therefore utilizing a new intent intelligence platform can help them do so. This occurs not
only because time is money, but also because a business development expert will be more relevant,
personable, and helpful if they understand a customer's needs or objectives.

7. Collaborative Work Management Software: Collaboration work management software (CWM)
like Asana, Wrike, and others is an emerging technology for establishing a business. With the rise of
remote working and cross-functional teams, you'll need simple, adaptable solutions to coordinate
and track work throughout the organization. CWM improves visibility and reduces meetings.

8. Data Catalogs: The goal of business development is to connect the dots across an organisation.
Data silos within departments obstruct having a complete picture of the business. Data catalogues
are a new category of solutions that can help you properly break down silos by preserving sensitive
data while still connecting diverse data sets and roles.

— Notes

166



Participant Handbook

Advanced Technology Examples to Improve Your Business

— Robotic Process Automation (RPA)

* RPAisanexcellentexample of an advanced technology solution for SMBs.

* Bots are bits of software that have been programmed to execute certain activities such as
data entry, supply chain management, and data collection.

* Bots can perform these difficult activities without assistance 24 hours a day, seven days a
week, and make fewer errors than humans.

—  Document Data Extraction

e Automated document data extraction signficantly reduce time spet on processing

* Productivityisimproved, withemployees freed up to focus on other tasks

e Greateraccurancy and fasterresults compared to performing the same taks manually
* QOperational and labor costs are reduced meaning much improved cost effectiveness
* Employees cansave numerous hours of time by extracting data from documents.

* Purchase orders, client documents, customer records, and invoices may all be scanned
quickly and accurately for information, enhancing data validation.

* DocuWare, for example, is increasingly able to supply these functions to SMBs in their
entirety while keeping costs low.

— Workflow Tools

e Workflow tools, particularly cloud-based solutions, are great for organising work processes
and projectsinside groups.

* These solutions also support management best practises including approval routing, data
validation, and guaranteeing dataintegrity before it enters your ERP system.

— Al Assistants

* People are using chatbots for customer support in greater numbers than ever before, and
businesses are increasingly using them.

—  Low-Code Applications

* Low-code development refers to app-building technologies that can handle or optimise
difficult and specific tasks—as it's simple as dragging and dropping and takes a fraction of the
time of traditional development.

Fig. 5.32 List of Advanced Technology Tools for Businesses




— Summary £

Quality Manager-Electronics

Lean manufacturing is a production process that maximizes productivity while minimizing waste
within a manufacturing operation. The lean principle sees waste as anything that adds value to the
customers' willingness to pay for it.

The Lean Manufacturing model recognizes eight types of waste within an operation. Seven of the
eight wastes are production process-oriented, while the eighth waste is directly related to
management's ability to utilize personnel.

Six Sigma is an accumulation of management tools and strategies that aim to improve business by
lowering the risk of errors.

A set of written instructions that explains the step-by-step process that must be followed to
successfully accomplish a typical task is known as a standard operating procedure. To ensure that
the organization remains consistent and in accordance with industry legislation and business
standards, SOPs should be followed in the same manner every time.

Business process reengineering (BPR) aims to significantly reduce company costs and process
redundancies.

Business Process Reengineering improves quality by eliminating task fragmentation and
establishing clear ownership of processes. Workers take responsibility for their work and can
evaluate their performance based on timely feedback.

We can no longer imagine doing business without the Internet, video conferencing, project
management software, and other technological advances. In reality, the importance of
technology in business will only grow.

Emerging technology is exciting, especially when it gives a field unexplored promise. Companies
who recognize this are investigating how this technology can benefit them. Business development
leaders must create and implement solutions that will lead to workplace evolution.

— Notes
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— Notes

youtube.com/watch?v=gixa9MHNPaM youtube.com/watch?v=4EDYfSI-fmc
5.3.1 Lean Manufacturing 5.3.2 Use of Six Sigma Methods to Improve SOPs

youtube.com/watch?v=_2K-txcDteU

5.3.4 Use of New Advanced Tools &
Technology to Improve Business Processes
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— Exercise

Answer the following questions-

1. Whatislean manufacturing?

2. ExplainSixsigmamethods and its processin detail.

3. Whatisreengineeringin business processes?

4. Explainthe principles of lean manufacturing.

5. Explainthe process of creating SOPs in an organization.

6. Explaintheimportance of using SOPs.

7. Whytechnologyisimportantin businesses?

8. Explainanytwo advancedtechnologytools used invarious businesses.
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— Key Learning Outcomes | ¥

At the end of this module, the trainee will be able to:
1. Work effectively at the workplace

2. Implement the practices related to gender and PwD sensitization
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Unit 6.1 Work and Communicate Effectively at Workplace

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Statetheimportance of effective communication and interpersonal skills

2. Explain the importance of conveying information/instructions as per defined protocols to the
authorized persons/team members

3. Discussways of dealing with heightened emotions of self and others

4. Explain the importance of working as per the workflow of the organisation to receive instructions
andreport problems

— 6.1.1 Significance of Effective Communication &
Interpersonal skills

Effective communication is required for all employees in the organization to perform basic
management functions and carry out their jobs and responsibilities. The ability to communicate
effectively at work is essential regardless of industry. Effective communication entails more than just
exchanging information; it also encompasses the emotion and intentions behind the facts and
conveying a message. Therefore, communicating more clearly and effectively requires learning some
essential skills. Learning these skills can assist employees in developing stronger bonds, gaining more
trust and respect, improving teamwork, problem-solving, and overall social and emotional health. As a
result, we can state that "effective communication is a foundational component of successful
organizations."

Build strong professional
relationships with co-
workers and clients

Helps to express thoughts Manage and assist the team
and convey clear message where required

Bridge gaps between
clients, colleagues, and
partners

Motivate and boost
teamwork and lead to better
project collaboration

Enhance leadership and
negotiation skills

Recognize egch others g(.)od Resolves issues and Imprjove. product'.lwty by
work and give constructive . sharing information and
conflicts .
feedback ideas

Fig. 6.1 Importance of Effective Communication and Interpersonal Skills
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It is extremely difficult for Quality Managers to manage their teams and coordinate efforts for
successfully completion of a project without strong interpersonal communication skills. A project
cannot be successful if there is no communication. Without effective communication skills, dealing with
all of the intricate details, dependencies, decisions, and approvals that a project entails would be
impossible. The Quality Manager must possess following interpersonal communication skills.

Q Clear Communication
Q Leadership

O Negotiation
Q Problem solving
Q Adaptability

Fig. 6.2 Interpersonal Communication Skills of Quality Manager

— 6.1.2 Communication Process

The process of communication is a dynamic structure that explains how a message is transmitted
between a sender and a receiver via various communication channels. Its purpose is to ensure that the
receiver accurately decodes the message and can provide feedback with precision and convenience.

Context

Sender —> Encoding ——> Message @ ——> Decoding ——> Receiver

Feedback

Fig. 6.3 Process of Communication
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As demonstrated in the exhibit above, there are 8 elements of communication:

Sender Encoding
e e i Transferring the

message or is the S
colEn o format that can be

message. shared. It includes
the language or tone
chosen.

Channel
The mode chosen
for communicating.
Example- phone,
oral, text, gestures,
or writing.

Message
The idea being
communicated by
the sender.

A Y ‘H

Decoding . Feedback
It means how the [ The revert or the Th Cor?text X
sender The idea being response .f ezwronm;: )
comprehends and communicated by communicated by situa 0:' Ol
understands the the sender the receiver to the C|rcum.s ances in
which the
message that source/sender after et o
sender has having decoded the .
. happening
communicated message

Fig. 6.4 Elements of Effective Communication

— 4.1.3 Communication Barriers

All of the elements depicted above can also act as a barrier to communication. Communication barriers
are factors that prevent a message from being received in the way the sender sent it. People frequently
face the problem of the message being received in an assumed manner when communicating. As a
result, it leads to miscommunication and misunderstandings. Let us look at the table below to
understand four significant barriers to communication.

Communication Barriers

Physical or Environmental Barriers

e The barriers in the surroundings or in the
environment are the physical barriers.

e Example- Noise in the surroundings, the
physical distance between the sender &
receiver, defects in the communication
system like network problems, poor signal,
etc.

Continued...
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Communication Barriers

Language Barriers

e This barrier arises due to the different
language or differencesin the language of the
sender and receiver.

e This problem often occurs because of the
different meanings perceived in the same
word, or the receiver does not understand
the jargon used in the message. The language
barrier is not limited to spoken language. It
alsoincludes body language.

e The same message is perceived differently by
the receiver said with different body
language.

Psychological Barriers

e Barriers or problems arising due to the
differences in perception, ego clashes,
prejudices, state of mind, poor past
experiences, behaviors, attitudes, moods,
andvalue systems are psychological barriers.

e These barriers are generally exceedingly
difficult to overcome.

Socio-Cultural Barriers

e Sometimes the differences in social or
cultural norms cause communication
problems.

e These include how the people generally
speak, wear, follow customs, behave, or eat is
not completely understood by the receivers
who are not accustomed to the differences.

e For example, some communities are louder
and more extravagant than others.

Table. 6.1 Potential Barriers in Communication
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— 6.1.3 Significance of Effective Communication with
Team members

It is significant to convey information as per defined protocols to the authorized person's/team
members, as it reduces communication gaps, strengthens alignment with all levels of leadership, and
ensures that employees receive consistent messages. The Communication Protocol specifies the types
of information to be communicated to the organization, as well as the person(s) in charge of
communicating specific topics. The audience, frequency, and suggested communication vehicles are
also discussed. The Protocol, which is prominently displayed in all common areas such as lobbies and
conferences, and is distributed to all new hires, ensures that communications align with the company's
key strategic priorities.

Effective communication with the supervisor is essential for professional development and

advancement. Refer to the exhibit below for tips on communicating with the supervisor effectively.

>

Listen to your supervisor
carefully and understand
the goals and
requirements

Report the facts and

problems and ask for

possible solutions if
necessary

"

[ ]

In case of an unsuccessful
attempts, highlight it to
the supervisor rather
than covering it up

Stay open to feedback
and keep a positive
attitude

Inform immediately
about any situation that
needs attention

Code af Cenduct V/

Follow the code of
conduct that has been
established by the
organization

Igreet the supervisor
with a smiling face

Don't argue with the
supervisor in front of
other employees

Concisely put your point
of view, concerns, and
requests in a polite and

respectful manner

A loud voice tone
suggesting impatience,
sarcasm or taunt, is not

acceptable by anyone

3
| Avoid words and topics

which may offend
someone

Communicate regularly
with your supervisor to
develop and maintain a
successful professional
relationship

Fig. 6.5 Effective Communication with Superior
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Following proper communication, rules are critical to keeping a healthy relationship with colleagues
and co-workers. The quality of the relationship with colleagues and co-workers will depend on the
behavior you demonstrate while interacting with them. A relationship built on trust, excellent, clear
communication, polite language, and appropriate behavior helps you succeed at work.

Greet everyone with a
smile and positive body
language.

Show courtesy and
respect to colleagues

Use positive words
and body language

Keep commitments
made to your
colleagues or team
members

Do not engage in any
kind of gossip

Do not interrupt when
the other person is
speaking. Wait for
them to complete

Listen actively and
avoid jumping to
conclusions

Speak in a polite and
respectful tone

Appreciate each
other's work

Inform your colleagues
in case of delay in the
work

Do not disturb others
when they are working

Avoid controversial
conversations

Fig. 6.6 Effective Communication with Colleagues

Offer help to a new
colleague in your crew

Make an eye contact
while you speak

Learn from your team
members and
collaborate with them

Do not be a grump.
Leave your bad mood
out of the worksite

Do not waste your time
and others' time by
holding conversations
which are not related to
work
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— 6.1.4 Organizational Communication

Organizational communication can be divided into two categories: formal and informal
communication.

1. Formal communications are those that are official and are part of a recognized communication
system that is involved in the organization's operation. These communications can be either verbal
or written.

a. It can take place between a superior and a subordinate, or between a subordinate and a
superior, administratively or externally.

b. It can happen outside of the organization, i.e. with suppliers, clients, unions, government
agencies, and community groups.

c. It can sometimes be obligatory, indicative, or informative. Mandatory communication implies
anorder or command to be followed and is known by various euphemisms such as instructions,
briefing,and soon.

D. This type of communication is mostly vertical and usually one-way from top to bottom.
Indicative or explanatory communication can occur at any level and may be vertical or
horizontal.

2. Informal communications emerge from the social interactions of coworkers. These are bound by
conventions, customs, and culture rather than any chart on the wall. In the form of grapevine, such
communication provides useful information for upcoming events.

Any communication style is only effective if the listener actively listens, observes, and empathizes. In an
organization, four major types of communication are used on a daily basis:

Fig. 6.7 Types of Communication and Ways to Use Them

clear and easy
to understand

Verbal Non-verbal Visual Written

e Use strong, ¢ Notice how your e Ask others e  Strive for
confident emotions feel before simpilcity
speaking voice. physically including e |sto the point
Use active ¢ Be intentional visuals and avoid
Listening about your e Consider your unnecessary
Avoid filter nonverbal audience repetition
words communications e Onlyuse e Avoid offensive
avoid industry e Mimic nonverbal visuals if they language
jargon when communications add value
appropriate you find effective e Make them
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— 6.1.5 Managing Emotions at Work

Humans are emotional beings. It is difficult for us not to be emotional. While it is generally beneficial to
be in touch with our emotions and not suppress them, there are some situations in which we must
manage our emotions especially well. This is especially true at work. Emotional outbursts at work could
be caused by work-related issues or by stressors from our personal lives spilling over into our work lives.
Handling our emotions (especially negative ones) at work is frequently regarded as a test of our
professionalism. Although, it is never good to repress or suppress emotions, whether positive or
negative. However, in order to function in a variety of situations, we must manage our emotions. The
following are some coping strategies to deal with heightened emotions at work.

Compartmentalize work-
related stressors so that
your emotions at work

don’t spill over into your

personal life

Take deep breaths, inhaling

and exhaling slowly until Talk to someone who can
you calm down. help you calm down.

Clarify before reacting in
the event of a simple Blast your anger through
misunderstanding or exercise
miscommunication.

Try counting to ten to calm
down incase of temper
rising

Know your triggers as It Treat your coworkers the
helps to recognize what same way you would like
upsets or angers you to be treated

Never reply or make a
decision when angry

Apologise for any Never bring your negative
emotional outburst emotions home

Fig. 6.8 Strategies for Coping with Heightened Emotions at Work
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— 6.1.6 Organizational Structure

An organizational structure is a system that defines how specific activities are directed in order to
achieve an organization's goals. These activities may include rules, roles, and responsibilities. The
organizational structure also governs how information flows within the company. There are numerous
types of organizational reporting structures, each with its own set of benefits and drawbacks. The
reporting structure is chosen based on the organizational requirements. The following are the top
organizational reporting structures.

Hierarchical organizational structure

* [tisapyramid-like top-down management structure.

— Functional organizational structure

* |t is a business structure that divides a company into departments based on areas of
expertise.

— Divisional or product organizational structure

* |Inaproduct-based structure (also known as a divisional structure), employees are assigned
to self-contained divisions based on the -market, product line and geography.

Line-and-staff organizational structure

* In this structure, authorities (e.g., managers) establish goals and directives that are then
carried out by employees and other workers.

— Flat organizational structure

* A flat organizational structure means that there are few (if any) levels of management
between the workforce and the highest-level managers.

— Matrix organizational structure

* Amatrix organization is a work structure in which team members report to multiple leaders.

—  Network organization structure

* |tis atype of internal structure that prioritizes communication and relationship goals over
hierarchy.

Fig. 6.9 Types of Organizational Structure




Quality Manager-Electronics

— 6.1.6 Importance of Working as per the Organization's
Workflow

Workflow, in a broad sense, is the set of tasks—grouped chronologically into processes—and the set of
people or resources required to complete those tasks to achieve a specific goal. The workflow of an
organization consists of the processes that must be completed, the people or other resources that are
available to perform those processes, and the interactions between them.

Maintains digital copies of
files, automates task routing,
notifies those who need to
act, and records everything
relevant to the process

Provide triggers that keep
processes moving along a
timeline, allowing
participants to see when and
where input is needed

Provides important insights

Eliminate redundancy

Assign tasks to people based
on their strengths and skill
sets

Encourages collaboration

Fig 6.10 Importance of Working as per the Organization's Workflow

— Notes
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— 6.1.7 Organizational Communication Policies and Procedures —

Communication is a vital management component of any organization. Effective communication is a
critical issue for effective management, whether the purpose is to update employees on new policies,
prepare for a natural disaster, ensure safety throughout the organization, or listen to employees'
attitudes. To attain success, organizations should have comprehensive policies for communicating with
their, employees, stakeholders, and the community at large. With a formal, defined and comprehensive
communication strategy, organizations can make sure that they:

1. Communicate consistent messages
2. Establish adistinguishable brand
3. Deliver messagesthatare congruent with the organization's mission, vision, and culture

Communication policies of an organization establish expectations and manage the flow of
communications within and outside the organization. As a result, it facilitates meaningful and
necessary communication for employee productivity and morale without restricting employees' feeling
intimidated and powerless. In addition, good communication policy, reduces conflicts and
misunderstandings.

An organization has many channels for communication, running internally and externally. It is
imperative to regulate these channels for the sake of business interests. Therefore, communication
policy and procedures need to be written out in clear, straightforward language for all the employees.
When outlining these communication policies and procedures, it is essential to consider existing
policies and regulations that must comply with the organization. It is important for a workplace where
employees need to understand proper lines of communication and behavior with one another.
Communication policy and procedures guide the employees for handling information, either outgoing
orincoming, that pertains to the organization. It focuses on spreading important news and information
to other co-workers, customers and stakeholders. Creating clear rules avoids liability issues and
embarrassing or damaging situations in the organization.

1. Procedures for verbal communication - It is essential to communicate well verbally to understand
what others are saying to you. Following are the key points when communicating verbally in an
organization:

a. Employeesshould speakclearly and listen carefully when communicating with each other. Ifitis not
clear, askthe person to repeatit or explain what they mean.

b. Speak clearly and slowly to deliver the correct message. Avoid speaking quickly or in a mumbling
tone. Repeat the message to make sureiitis right.

c. Pass on the urgent messages as soon as possible. If the person is busy, then then wait for your
chancetospeak. Onthe other hand, if the message is very urgent, inform them politely.

2. Procedures for written communication - Most workplaces have standard writing methods. They
have special forms or layouts to use. These are sometimes called 'templates'. Using these is part of
the organizational procedure. Each employee must use these standard layouts for written
communication. For example, writing e-mails, letters, memos, faxes and messages and other office
tasks. Below are the key points when using written communication in an organization:

a. Keepitsimple. Make your sentences, paragraphs, and the overall document as short and concise as
possible.

b. Strive for clarity

' 183
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c. Keepitinastructuredform
d. Useappropriatetone
e. Givetherightamount of detail

f.  Give copiestoeveryoneconcerned

— 6.1.8 Sharing Information with Team Members

In the workplace, information drives communication, and communication, in turn, allows all members
of the organization, from entry-level employees to the CEO, to work together to achieve the company's
goals and maximize productivity. Transparently sharing data and information ensures that everyone is
in the loop and aware of any potential issues with the business, product, or service that can be
addressed collaboratively. Employees might have lots of knowledge that is crucial for the organization
and other employees. Sharing information helps them connect, perform better, and become more
vital as professionals. The following chart explains the importance of sharing information with team
membersin an organization:

@ Build collective knowledge and streamline processes

@ Ultimate form of learning and helps you grow and stay motivated

O Accessible for everyone

Q Employees get recognition and a sense of purpose

@ It limit the skill gap

O Helps to retain knowledge

Q Manage Communication Barriers Between Employees

Fig. 6.11 Importance of Sharing information with team members

— Notes
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— 6.1.9 Individual and Team goals

Goal setting is undoubtedly one of the most effective motivational tools in the organization. Almost
every organization requires employees to set goals regularly. Even when times change, continuously
updating and setting goals is necessary to keep your business on track. Goals in each organization
should be S.M.A.R.T: specific, measurable, actionable, realistic, and timely. It helps you and your team
feel a stronger sense of purpose and direction. In addition, setting goals in place will help you and your
team feel productive with each bit of accomplishment and ensure that more significant production
stays ontrack.

Individual goals are significant because they give direction to the employees. While team goals are
great for the overall guidance, personal goals will allow your team members to take distinct paths to
digestthe larger planandturnitinto action.

Team goals are necessary to guide the entire organization. It includes broad objectives that can be
broken down into team projects and initiatives with individual key results. In addition to helping the
organizations achieve their objectives, setting team goals also boost employee engagement,
productivity and retention by ensuring that every team member has a complete understanding of
their role in the overall approach. This also saves time and improve efficiency. In addition, setting
team goals also offers organizations the following benefits:

Keeps things open and Boosts motivation P e e
transparent and ensures levels and encourages ther’s st N s e
everyone’s on the same people to achieve other’s strengths an

weaknesses
page. more.
Drives you to work i tend-s o Lyl
accomplishment and Boost work performance
together
reward
Helps to keep

Avoid delay and finish commitment to the 5 h lationshi

work on time organisation and team rengthen relationships

members

More flexible and
provides alternative
routes

Fig. 6.12 Benefits of Team Goals in an Organisation
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Peer review: This is one of the strategies that many organizations and employee evaluation
software use to enhance the traditional evaluation process. The peer-review process consists of
anonymous feedback from shift managers, colleagues, teammates, and peers on specific aspects of

— 6.1.10 Performance Measurement

Team performance evaluation is a key factor in inspiring teams, improving the quality of work, and
keeping them motivated. It is the best channel to understand how the team is performing and an
effective measure to get feedback about how production is going, whether the employees are working
positively towards achieving goals, and what can be done to improve employees' engagement. It also
provides a foundation to determine increments and succession plans for the team and the
development of an organization.

A comprehensive team performance evaluation process often consists of different evaluation methods
to help judge a team's performance. Using multiple techniques can help in getting a broader
perspective of the areas where a team needs to improve and the steps you can take to support the
team's growth.

The following chart explains the need for employee performance measurement methods:

Provide real-time
feedback

Define goals clearly

Spot training and
development needs

Align individual
performance with
business goals

Fig 6.13 Importance of Performance Measurement

Performance evaluation methodsinclude the following:

team members' performance.

a.

It provides a unique prospect to study the team member's skills and capabilities and help
identify individuals' networking, leadership, occupational, and collaboration skills within an

organization.

This process provides a unique chance to determine each team member's strengths and
weaknesses and use this valuable data to decide succession planning, building teams, and shift

rotations.

Quality Manager-Electronics —

Offer insights on counter-
productive tasks

Transform the workforce
into a strategic
advantage

Enhance employee
performance

Improve employee
engagement and
retention
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2. Self-evaluation: Self-evaluation is a vital activity to help make the evaluation process more
efficient. When done correctly, it can provide several critical inputs to the organization. In addition,
this method offers a chance for the team to play an active role in their evaluation process. Thus, the
employees are given a voice rather than simply receiving the management's feedback.

This directly links their jobs and the evaluation process and thus, fosters better communication
between the staff and the management. With active participation, employees tend to experience
better engagement with the overall review process, while managers can better understand the
individual's performance and their perception of their performance.

3. Quantitative evaluation: It is based on statistics and utilizes various standards to track the
productivity. The process begins with the formulation of organizational standards against which
employee data can be measured. Different industries have different ways to articulate their
guantitative output. For example, the number of units produced in traditional manufacturing is
generally areliable quantitative metric. Similar metrics are still used in modern organizations.

4. 360-degree feedback: This is another tool to evaluate employee's performance. To assess an
employee's score, his managers, peers, subordinates, and customers are asked to provide feedback
for specific areas. This feedback often gives an accurate and multi-perspective view of the
employee's performance, skill level, and improvement points.

Peers

Team Members Subordinates

AN 7

Direct Reports _— Employee —_— Vendors

Line Managers Customers

Fig.6.14 360-degree Feedback Method
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5. Competency onascale: Thisis among the most frequently used employee performance evaluation
techniques. In this method, the employee's performance in various job duties is rated on a defined
scale. A wide range of criteria, including productivity, quality of work, concern for safety, customer
service, teamwork etc., are evaluated. This method can be achieved with letters or numbers, and it
usually consists of a range, unsatisfactory to outstanding. This method also allows employers to
evaluate several employees simultaneously.

6. Subjective appraisal by the manager: In most organizations, performance is assessed several times
a year during (bi-)annual performance reviews. Employees are evaluated on various criteria, the
job-quality being the most common.

7. Human Capital ROI: Itis a metric that assesses the human capital value (i.e., knowledge, habits, and
social and personal attributes). Human Capital ROl can be determined by calculating the company's
revenue (minus benefit-cost and operating expenses and compensation) and dividing this by the
total compensation and benefit-cost that the company pays for its employees.

8. Absenteeism Rate: Absenteeism and performance are highly correlated constructs. Highly
motivated and engaged employees generally take fewer sick days. Additionally, absent employees
are less productive, and high absenteeism rates throughout an organization are a key indicator of
lower performance.

9. Overtime per Employee:
Overtime per FTE = Total hours of overtime / FTE

The average overtime per FTE (full-time equivalent) is a final employee performance metric.
Employees, eager to putin the extra effort are generally highly motivated and tends to produce more (in
terms of work quantity).

— Notes
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— Notes

youtube.com/watch?v=erdLGyEliEg youtube.com/watch?v=JyLez4xZ16Q

Unit 6.1 Work and Communicate Effectively 6.1.2 Communication Process
at Workplace

youtube.com/watch?v=NNVZxTkiX1Y

6.1.3 Communication Barriers

— B/
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— EXxercise
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Fillinthe Blanks:

isabuilding block of successful organizations.

A healthy relationship with colleagues is built on , and

is a part of your organization's duties to its community and stakeholders.

Sharinginformation helps employeesto limit the gap.
isamechanism or strategy that enables different entities to work together.

facilitates meaningful and necessary communication for employee
and manage the communication flow within and outside the organization.

Fillin the Blanks-

isasetofrulesindicatingthe properand polite way to behave at work.

include how the people generally speak, wear, follow customs, behave
by the receivers who are not accustomed to the differences.

is the response communicated by the receiver to the source/sender after having
decoded the message.

The quality of the relationship with colleagues and co-workers will depend on the
demonstrate while interacting with them.

Goalsin each organization should be:
a) Specific, monthly, adjustable, realistic, and timely
b) Smart, measurable, actionable, realistic, and timely

c) Specific, measurable, actionable, realistic, and timely

The following are the types of communication at workplace, except:
a) Employer—employee

b) Colleagues

c) Stakeholders

d) Customer—friend

Which oneis not the correct way of verbal and written communication?
a) Short

b) Irrelevant

c) Simple

d) Direct




Participant Handbook

5. Differentiate between team goals andindividual goals.

6. Whatis effective communication?

7. Howlanguage barriers create gapsin workplace?

8. Listanytwo tips for communicating effectively with superiors.
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Unit 6.2 Work in a Disciplined and Ethical Manner

— Unit Objectives ©
Atthe end of the unit, the trainee will be able to:
1. Explaintheimportance of work ethics and workplace etiquette
2. Explain waysto maintain discipline at the workplace

3. Discuss the importance of following organisational guidelines for dress code, time schedules,
language usage and other behavioural aspects

4. Discussthe commonreasons forinterpersonal conflict and ways of managing them effectively

5. Explain the common workplace guidelines and legal requirements on non-disclosure and
confidentiality of business-sensitive information

— 6.2.1 Importance of Work Ethics and Workplace Etiquette

A professional code of ethics establishes an organization's ethical guidelines and best practices for
maintaining honesty, integrity, and professionalism. Violations of the code of ethics can result in
sanctions, including termination, for members of an organization. The following figure explains the
standard practices and professional code of ethics follow in every organization.

Be honest in all
Be Punctual communications and
actions

Follow organization's
rules and regulations

Be loyal within the

Maintain personal Keep promises and fulfill
. . . framework of other
integrity commitments . ..
ethical principles
Pursue good Treat everyone with Showcase professional
workmanship respect behavior

Build and protect
organization’s
reputation and the
employee's morale

Promote teamwork

Fig.6.15 Professional Code of Ethics

B — e ——
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Work ethics are the morals or principles that govern a person's or group's behavior, whereas etiquette is
a set of rules indicating the proper and polite way to behave at work. Both contributes positive energy
and influence to the growth of an organization. Workplace etiquettes inspire healthy and interactive
communication among employees and promote honesty, integrity, and respect for each other in the
organization.

Stand straight, Arrive on-time and be
maintain eye Contact, FO"OW proper dress prepared for important
and Sm“e COde meeﬁngs
Show respect to co- . . Keep the space neat and
workers sl el clean
Respect each others’ Don’t come to work
personal space sick

Fig.6.16 Workplace Etiquettes

— Notes
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— 6.2.2 Managing Conflicts at Workplace

Dealing with conflict at the workplace is inevitable. The ability to recognize conflict with your
colleagues, understand its nature, and try to bring a quick and fair resolution to the conflict is critical to
anyone who works in ateam. Conflict management s a crucial skill that enables an individual to handle
confrontations tactfully and constructively. It aims to yield a positive result from disputes and
disagreements that occur between people in the workplace and resolve the conflict in a way that
respects everyone's wants and needs. At some point, we need skills for managing conflict in the
workplace. The following tips can help us resolve the conflict or a disagreement in that situation.

Do not try to assume

Control your anger b
v T others' perspectives. Give

Stay calm during a staying conscious of the .
. . . . them the opportunity to
conflict situation and swaying
. speak and one must
with the flow

listen

- . Sometimes it is not
Leave the site for a time- Keep an open mind and

. T necessary to argue. Letting
being, if the situation is i
. the moment pass shall compromise where

heating u . .
g up avoid the conflict necessary
Mind your language if .
y guag Remember, everyone is
you enter an argument. . . )
T T —— different and can have a Try to look at the situation
which vou mav need to different point of view to from others' point of view
y v yours
regret later
Determine the way in o .
which both the parties B G (I ) GO e If the conflict |:1te:st|‘fels, let
could be mutually your intent a common fead help
benefitted resolve the conflict

Fig. 6.17 Tips for Managing Conflicts
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— 6.2.3 Maintaining Discipline at Workplace

Employee discipline isn't about power or punishment. It is about making the workplace safe and
enjoyable for both employees and management. Discipline is most effective when there is mutual trust
between managers and employees. It all begins with clear communication and continues with
consistency. Discipline assists employees in correcting any shortcomings to become valuable,
contributing members of the workforce. Documentation created as a result of the disciplinary process
can also help an employer protect itself if termination or other adverse employment decision is
required. Here are the ways to maintain workplace discipline in the organization while maintaining
employee respect:

Establishing a workplace Lead your to help team )
8 P members reach their full Get rid of all the

f con . . . i i
code of conduct ] e e e e distractions

Ensure that workplace is

. Be considerate of the Come up with a set of
a desirable place for i deli
working generation gap guidelines
Allow personal space for Reeular mmunicat
Take corrective actions your team members to egularly communicate

with team
work

Fig. 6.18 Tips for Maintaining Discipline at Workplace

— QR Code

Scan the QR Code to watch the related video
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i
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youtube.com/watch?v=I-1Fa7aTYXA

Unit 6.2 Work in a Disciplined and
Ethical Manner



https://youtube.com/watch?v=I-1Fa7aTYXA 
https://youtube.com/watch?v=I-1Fa7aTYXA 
https://youtube.com/watch?v=I-1Fa7aTYXA 

Quality Manager-Electronics

— 6.2.4 Confidentiality in the Workplace

Confidentiality, or not disclosing specific information, is essential in a variety of jobs. Confidentiality is
important for legal and reputational reasons, but it is also important because future employment may
be contingent on it. Some information, such as personally identifiable information and 'business
secrets,' is legally protected in several countries. As a result, it is crucial to understand the nature of
confidentiality and how to ensure that employees follow legal or ethical guidelines. Confidentiality
refers to the state of keeping information secret or not disclosing it. Following are the type of
information that comes under the non-disclosure and confidentiality of business-sensitive

information.
Managerial Information
Employee Information e Includes both information about
¢ Includes the private information of individuals, such as disciplinary action,
employees such as name, address, and also about broad management
maiden name and so on actions such as planned redundancies
or employee relations issues
Organisational Information Customer or Contact
* Also known as business Information

information or ‘trade secrets e Partially covered by ‘trade secrets’

Professional Information

¢ Information about individuals or
organisations through their
professional position.

Fig. 6.18 Types of Confidential Information
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— EXxercise

Answer the following questions:
1. Writeashort note on work ethics and workplace etiquette.

2. Listany 3 ways of maintaining discipline at the workplace.

3. Whatis conflict management?

4. Explain confidentiality in the workplace.

5. How language barriers create gapsin workplace?
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Unit 6.3 Uphold social diversity at the workplace

— Unit Objectives ©

Atthe end of the unit, the trainee will be able to:

1. Describe the process of reporting grievances and unethical conduct such as data breaches, sexual
harassment at the workplace, etc.

2. Explainthe conceptandimportance of gender sensitivity and equality.

3. Discussways to create sensitivity for different genders and Persons with Disabilities (PwD).

— 6.3.1 Maintaining Discipline at Workplace

Grievances results in collective disputes when they are not resolved timely. Also, this lowers the morale
and efficiency of the employees. Frustration, employee dissatisfaction, low productivity, lack of interest
in work, high absenteeism, etc. might be a result of unattended grievances. In short, grievance arises
when the organization does not fulfill employees' expectations, resulting in a feeling of discontentment
and dissatisfaction. This dissatisfaction must have cropped up from employment issues and not from
the personalissues.

Agrievance may result from the following factors-

a) Working Conditions and Safety: These consists of any complaint or grievance that directly
addresses the employees' work environment. These can include everything from unsafe working
conditions to difficult and indifferent managers.

b) Unreasonable Management Policies: If employees believe that a particular policy is unfair or
unreasonable, they will want their concerns addressed. Such policies can include a gap in
production standards or overtime regulation compliance.

c) Violations of Rules and Policies: These are related to any organizational rules which the employees
feel are being violated by other workers and/or middle or senior management.

The Quality Manager should immediately identify all grievances and take appropriate actions to
eliminate the causes of such grievances to achieve employee's loyalty and commitment to their work.
Thus, effective grievance managementis an essential part of personnel management.

For Addressing Grievance, Quality Manager should adopt the following approach to manage grievance
effectively:

1. Complaint: As soon as the grievance arises, it should be identified and resolved. This lowers the
detrimental effects of grievance on the employees and their performance.

2. Acknowledging grievance: Acknowledge the grievance put forward by the employee as a
manifestation of true and genuine feelings of the employees. Acknowledgmentimplies that you are
eager to look into the complaint impartially and without bias. This creates a conducive work
environment with instances of grievance reduced.
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3. Gathering facts: Gather relevant and adequate facts that explains the nature of the grievance.
These facts must be recorded to be used at a later stage of grievance redressal.

4. Examining the causes of grievance: The actual cause of resentment should be identified.
Consequently, remedial actions should be taken to prevent the repetition of the grievance.

5. Decisioning: After identifying the causes of grievance, an alternative course of action should be
suggested to manage the grievance. The effect of each action on the existing and future
management policies and procedures should be analyzed, and accordingly, the manager should
take a decision.

6. Executionand review: The manager should implement the decision quickly, ignoring the fact that it
may or may not hurt the concerned employees. After implementing the decision, a follow-up must
ensure thatthe grievance has been resolved completely and adequately.

An effective grievance procedure ensures a pleasant work environment because it redresses the
grievance to the mutual satisfaction of the employees and the supervisors.

Complaint

All complaints received are managed by Complaint Unit

O

Acknowledgement

All complaints are acknowledged within 24 hours on a
working day

O

Investigation

Investigate and liaise with the relevant parties to resolve
the complaint

O

Resolution

All complaints are resolved within 14 days and for complicated
cases, complainant will be notified in writing on the need for
an extension of time

O

Redress

Provide information on the relevant bodies to customers to
pursue the next course of action

Fig 6.19 Grievance Addressing Process
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— 6.3.2 Sensitivity for Person-With-Disability (PwD)

Disabled workers are a part of the diversity in today's workforce. However, being disabled does not
imply that the individual is incompetent or unable to do his/her job. In fact, being disabled simply
means the person has an impairment, which can be anything ranging from physical to psychological.
Disabled co-workers and employees are not any differentin that they are there to earn a living, advance
their career, and better the organization through their contributions.

Listed below are some tips for interacting and communicating with people with disabilities.

Speak directly rather than
through a companion or
the sign language
interpreter who may be
present.

Address people with
disabilities by their first
names only when
extending that same
familiarity to all others.

Place yourself at eye level
when speaking with
someone who is of short

Offer to shake hands
when introduced.

Do not lean against or
hang on someone’s
wheelchair or scooter as
people with disabilities
treat their wheelchairs or
scooters as extensions of
their bodies.

Tap a person who has a
hearing disability on the

If you offer assistance, wait
until the offer is accepted.
Then listen or ask for
instructions.

Listen attentively when
talking with people who
have difficulty speaking and
wait for them to finish.

Avoid saying anything that
implies the person with

shoulder or wave your hand
to get at his or her
attention.

disability is superhuman,
courageous or special.

stature or who is in a
wheelchair or on crutches.

Don't pretend to
understand—Ilet the
person know you are
having difficulty; try asking
yes or no questions.

Apologise if you believe
you have embarrassed
someone.

Fig. 6.20 Communicating and Interacting with PWD

The RPWD Act, 2016 provides that “the appropriate Government shall ensure that the PwD enjoy
the right to equality, life with dignity, and respect for his or her own integrity equally with others.”
The Government is to take steps to utilize the capacity of the PwD by providing appropriate
environment.
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Gender inequality in an organization's is a complex phenomenon that can be seen in organizational
structures, processes, and practices. Following chart explains gender based issues in workplace:

Discrepancies in Pay Sexual harassment Racism
Common Gender Disparity in
Stereotypes promotions

Fig. 6.21 Gender based Issues at Workplace

Females with disabilities are subjected to multiple layers of discrimination. Based on their gender and
disability status, they often face double discrimination. They often face disproportionately high rates of
gender-based violence, sexual abuse, neglect, maltreatment and exploitation. The exclusion
experienced by women and girls with disabilities is a social issue that requires active participation of
everyone.

Itisimportant to follow organizational standards related to PwD at workplace because, it:

1. Protectsthem from any physical harm orany accidents

Providesthem equal rights

Protects them from any kind of discrimination and racism

Provides security from any kind of violence and harassments

Protects theirrespect and dignity

Provides equal opportunities to deserving candidates

IS

— QR Code

Scan the QR Code to watch the related video

youtube.com/watch?v=uHYuDDHvU64
Unit 6.3 Uphold social diversity at the workplace



https://youtube.com/watch?v=uHYuDDHvU64
https://youtube.com/watch?v=uHYuDDHvU64

To an accessible workplace free of
hazards and risks

To complete information about the
job

To information, education, training
and safely equipment that reduces
risks and hazards

To equal access to benifits,
conditions of employement and
promotional opportunities

To special safety procedures and
considerations that may relate to
one's disability in case of
emergency

To be treated with dignity and
respect

To special tools and services that
be needed to accomodate a
disability on the job or in the
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— 6.3.3 Rights and Duties at Workplace concerning PwD

The following chart explains the rights and duties at the workplace with respect to PwD:

To provide complete and honest
information as it relates to the job
To request reasonable
accomodation or assistance if
needed

To practice safely procedures and
use equipment to reduce risks to
self and others

To report illness or injury promptly
To cooporate and work with
rehabitation professionals and
employes in good faith regarding
return to work.

To use the access and services
provided to be fully productive

to advocate, educate and
collaborate with legel, service and
other systems to meet needs and
resolve conflicts

community

Fig. 6.22 Rights and Duties at Workplace with Respect to PwD

— Summary £

Effective communication is required for all employees in the organization to perform basic
management functionsand carry out their jobs and responsibilities.

It is extremely difficult for Quality Managers to manage their teams and coordinate efforts for
successfully completion of a project without strong interpersonal communication skills. A project
cannot be successful if there isno communication.

The process of communication is a dynamic structure that explains how a message is transmitted
between asenderand a receiver via various communication channels. Its purpose is to ensure that
the receiver accurately decodes the message and can provide feedback with precision and
convenience.

Communication barriers are factors that prevent a message from being received in the way the
sender sent it. People frequently face the problem of the message being received in an assumed
manner when communicating.
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U Effective communication with your supervisor is crucial to your professional development and
career advancement. Refer to the exhibit below for tips on communicating with the supervisor
effectively.

U Following proper communication, rules are critical to keeping a healthy relationship with
colleagues and co-workers. The quality of the relationship with colleagues and co-workers will
depend on the behavior you demonstrate while interacting with them.

. Transparently sharing data and information ensures that everyone is in the loop and aware of any
potential issues with the business, product, or service that can be addressed collaboratively.
Employees might have lots of knowledge that is crucial for the organization and other employees.
Sharinginformation helps them connect, perform better, and become more vital as professionals.

o Organizational communication can be divided into two categories: formal and informal
communication.

o Emotional outbursts at work could be caused by work-related issues or by stressors from our
personal lives spilling over into our work lives. Handling our emotions (especially negative ones) at
work is frequently regarded as a test of our professionalism.

o An organizational structure is a system that defines how specific activities are directed in order to
achieve an organization's goals.

o The workflow of an organization consists of the processes that must be completed, the people or
other resources that are available to perform those processes, and the interactions between
them.

o Communication policies of an organization establish expectations and manage the flow of
communications within and outside the organization. As a result, it facilitates meaningful and
necessary communication for employee productivity and morale without restricting employees'
feelingintimidated and powerless.

J Goals in each organization should be S.M.A.R.T: specific, measurable, actionable, realistic, and
timely. It helps you and your team feel a stronger sense of purpose and direction. In addition,
setting goals in place will help you and your team feel productive with each bit of accomplishment
and ensure that more significant production stays on track.

*  Team performance evaluation is a key factor in inspiring teams, improving the quality of work, and
keeping them motivated. It is the best channel to understand how the team is performing and an
effective measure to get feedback about how production is going, whether the employees are
working positively towards achieving goals, and what can be done to improve employees'
engagement.

] A professional code of ethics establishes an organization's ethical guidelines and best practices for
maintaining honesty, integrity, and professionalism. Violations of the code of ethics can result in
sanctions, including termination, for members of an organization.

. Work ethics are the morals or principles that govern a person's or group's behavior, whereas
etiquetteisaset of rulesindicating the proper and polite way to behave at work.

. Dealing with conflict at the workplace is inevitable. The ability to recognize conflict with your
colleagues, understand its nature, and try to bring a quick and fair resolution to the conflict is
critical toanyone who worksinateam.

' PAOK]
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U Discipline is most effective when there is mutual trust between managers and employees. It all
begins with clear communication and continues with consistency. Discipline assists employees in
correcting any shortcomings to become valuable, contributing members of the workforce.

U Confidentiality is important for legal and reputational reasons, but it is also important because
future employment may be contingentonit.

o Disabled co-workers and employees are not any different in that they are there to earn a living,
advance their career, and better the organization through their contributions.

e  The RPWD Act, 2016 provides that “the appropriate Government shall ensure that the PwD enjoy
the right to equality, life with dignity, and respect for his or her own integrity equally with others.”
The Government is to take steps to utilize the capacity of the PwD by providing appropriate
environment.

*  Gender inequality in an organization's is a complex phenomenon that can be seen in
organizational structures, processes, and practices.

. Females with disabilities are subjected to multiple layers of discrimination. Based on their gender
and disability status, they often face double discrimination.

. For a healthy performance-oriented culture, organizations need the correct mix of talent which is
not bound by any gender.

o Use respectful language while communicating with each other. Do not reinforce gender
stereotypes.

. Gender sensitivity is not about fighting women against men. On the contrary, gender-sensitive
education, benefits members of all genders. It helps the individuals determine what assumptions
arevalid and which are stereotyped generalizations in matters of gender.

— Notes
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— EXxercise

1. Writeashortnoteon:
a. Grievance Management

b. Rightsanddutiesof PwD atthe workplace

c. Genderbasedissuesatworkplace

d. Bestpracticesfor gender sensitivity

e. Listdownthestepsforaddressinggrievance.

2. Matchthe following.

Column A Column B

Gender inequality Gender-specific social groups
Listen attentively Equal access to benefits
Rights at Workplace concerning PwD With hearing disability person to get his
attention
Tap a person on shoulder Disparity in promotions
Do not promote While talking with people having difficulty
speaking
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Key Learning Outcomes | ¢

At the end of this module, the trainee will be able to:

1. Apply health and safety practices at the workplace
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Unit 7.1 Dealing with Workplace Hazards & Risks

— Unit Objectives ©

At the end of this unit, the trainee will be able to:

1. Discussjob-site hazards, risks and accidents

2. Explain the organizational safety procedures for maintaining electrical safety, handling tools and
hazardous materials

Describe the importance of maintaining appropriate postures while lifting heavy objects

Explain various warning and safety signs

Describe how to interpret warning signs while accessing sensitive work areas

Elaborate on electronic waste disposal procedures

N o v o ~w

List the name and location of concerned people, documents and equipment for maintaining health
and safety in the workplace

8. Explaintheimportance of good housekeeping

— 7.1.1 Workplace Safety

Workplace safety is one of the key aspects of any manufacturing business or facility. Getting it right can
boost overall operation performance and lead to growth. On the other hand, putting safety at risk can
lead to lost time, money, occupational injuries, and even reputational damage. Although every
employer is required by law to adhere to workplace safety standards established by governments in
orderto ensure the safety of its employees and workers, it must be understood that safety is everyone's
responsibility. Nobody wants to be hurt at work. As a result, employees/workers must be aware of and
strictly follow the safety proceduresin place.

Quality Managers are in a unique position because, as Quality leaders and coordinators, they indirectly
influence health and safety. As safety is an integral part of the workplace, Quality Managers should not
turn a blind eye and, if necessary, issue instructions. Quality Managers discuss health and safety during
the following stages:

1. Planning because of itsimpact on accessibility and work methods

2. Initial workplace inspections due to the project'simmediate environmental impact

3. Onsite meetings if the contractor or subcontractors are not addressing it

4. Siteinspections and discussions as most important aspect of the worksite is health and safety

It is everyone's responsibility, whether the Quality Manager or team member, to keep the workplace
clean, healthy, and safe. Everyone in the workplace must be extremely cautious and adhere to the
established safety guidelines. The following are the standard practices to ensure health and safetyinan
organization.
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Wear a headscarf or long

Avoid wearing hanging muffler and tucked the long
Take reasonable care of jewellery or loose clothing hair to keep it out of the way
your safety and health if operating machinery of appliances or electronic
devices

Co-operate with your
employer, making sure you
get proper training, and you
understand and abide by the
organisation’s health and
safety policies

Do not meddle or misuse
anything that is provided in
office premises to help
safeguard health, safety, or
welfare

Ensure not to put co-workers
and other people at risk by
your actions or inactions
during your work

Report any injuries, accidents,
or illnesses you suffer from Follow electric safety measures
during your job

Fig. 7.1 Health and Safety Guidelines

— 7.1.2 Safety Hazards, Risks and Accidents

A hazard or risk is something or someone that has the possibility of causing, serious harm, damage, or
negative health effects. It has the potential to cause human injury or illness, property damage,
environmental damage, or a combination of these effects. The figure below depicts the most common
on-site hazards, risks, and accidents:

— Notes




Quality Manager-Electronics
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Safety Hazards Physical Hazards Chemical and Dust Hazards
Slips,trips,falls, faulty Radiations, Noise, Extreme Cleaning Products,Color
equipments etc.. Temperature etc.. Dyes,Pesticides etc..

Biological Hazards Ergonomic Hazards Work Organisation Hazards
Communicable Diseases, Incorrect Postures, lifting Workload, Stress, Anxiety
insects/pests etc.. etc.. etc.

Fig. 7.2 Hazards and Risks at Workplace

The safety hazards and risks in the electronics industry vary depending on the various sub-sectors:

1.

Various chemical hazards in the semiconductor and fabrication industries include exotic and
dangerous chemicals such as arsine, phosphine, and silane

Noise, ionizing and non-ionizing radiation used for testing, quality control, and curing operations
are all physical hazardsin electronic work

Repetitive assembly line work or manual handling results in cumulative trauma disorders,
backache, and musculoskeletal strains

Low humidity in clean room work, causing dermatological symptoms
Prolonged visual inspection work, especially when using a microscope, frequently causes eyestrain

Biological hazards are uncommon in electronics work, but communicable diseases can easily
spread to other workers

Negative psychosocial factors such as the fast and constant pace of work, the monotonous nature
of work, and rotating shifts
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It is significant to ensure a high level of safety that no machine tool should be used unless the risk
management process outlined below is understood and applied by the user:

1. Determinethe potential hazard(s)that the machine tool may produce.

2. Using the Risk Assessment Matrix, determine the likelihood and severity of the hazard(s). The
followingindividuals have risk acceptance decision authority for the risk levels

a. veryhigh
b. veryhigh
c. moderateandlow

3. Determine the risk-control measures that will eliminate or reduce the hazard(s). Then, implement
risk control measures before and during machine tool operation to eliminate threats or mitigate
their risks.

4. Monitor and evaluate the process. Enforce the established standards and risk management
procedures. Evaluate the effectiveness of the control measures and make any necessary
adjustments/updates.

— 7.1.3 Organizational Safety Procedures

An organizational safety procedure is a step-by-step instruction manual for carrying out a work
procedure. Itis used when a deviation from the procedure could resultininjury or an accident.

When working with machinery, tools and equipment, employees are exposed to a variety of hazards
and risks that can resultin a variety of injuries. The following are the most common hazards in handling
tools, hazardous materials and machining work:

Risk of injuries from moving
parts of machinery (e.g.
entanglement,
friction,abrasion, cutting,
crushing, shearing etc.)

Accidents and injuries from Fire/explosion caused by gas
poor illumination leaks, backfires and flashbacks

Prolong exposure of excessive
Risk of elctrocution due to loud noise by machines can
faulty electrical components cause noise-induced
deafness(NID)

Fig. 7.3 Machine Hazards
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Therefore, when working with tools and equipment in the workplace, specific safety procedures must
be followed to prevent these hazards and accidents:

1. SOPs (Standard Operating Procedures) must be followed and maintained for all machinery in
the manufacturing unit.

2. SOPs must be based on manufacturer recommendations and must include specific hazards
associated with the machine as well as safe use recommendations.

3. SOPs (standard operating procedures) must be accessible at or near the machine.

Electricity is widely recognized as a serious workplace hazard that can cause electric shock, burns, fires,
and explosions. Every year, many employees suffer pain, injuries, and even death as a result of electric
shocks. To keep yourself and others safe, it is critical to adhere to electrical safety-related work

practices.

Avoid all possible contact
with live electrical current

Place appropriate physical
barriers around electrical
hazards

Extreme caution should be
used when working on live
electrical wires

De-energize the
equipment and use
lockout/tag-out
procedures

Be cautious of conductive
tools and cleaning
supplies

Work on live electrical
wires only if you are
qualified

Ensure that electrical
equipment is used safely

Look above for electrical
lines when working
overhead

Use PPE and always
follows standard safety
work practices

Fig. 7.4 Standard Procedures for Electrical Safety at Workplace

— Notes
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The following are some basic rules who work with or near hazardous materials should know and follow:
1. Payclose attention while working with or around hazardous materials.
2. Always wearthe appropriate PPE.

3. Ensure that all containers are properly labeled and that hazardous materials are stored in an
appropriate container.

4. Reportdamaged containersorillegible labels to your supervisor as soon as possible.

5. Read labels and the Safety Data Sheets (SDSs) before using any material to make sure you
understand hazards and precautions Use hazardous materials solely for their intended
purpose.

6. Nevereatordrinkwhile working with hazardous materials.

7. Store all hazardous materials properly, separate incompatibles, and keep them in well-
ventilated, dry, and cool locations.

8. After handling any hazardous material, employees must keep themselves and the work area
clean.

9. Gainknowledge about first-aid, emergency procedures, and evacuation procedures for dealing
with fires or spills/leaks.

10. ltalso entails knowing what to do if a coworkerisinjured or poisoned by chemicals.

— 7.1.4 Significance of Maintaining Appropriate Postures While —
Lifting Heavy Objects

Lifting heavy objects is one of the leading causes of workplace injury. The main causes of these injuries
were overexertion and cumulative trauma. Bending is the most frequently cited movement that
resultedin backinjuries, followed by twisting and turning.

Lifting loads incorrectly or carrying loads that are either too large or too heavy are common hazards
associated with manually moving materials. Employees who use safe lifting techniques are less likely to
sustain back sprains, muscle pulls, wrist injuries, elbow injuries, spinal injuries, and other injuries as a
result of lifting heavy objects. The following figure explains on safe lifting and material handling at
workplace.
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When lifting heavier or awkward
loads, use mechanical means
(e.g., hand trucks, pushcarts,

etc.).

Reduce your reaching. Bend at
the knees, not the hips, as a
general rule.

If an item lacks a good handhold,
consider alternatives such as
placing the item in a container
with good handholds, creating a
safe and proper handhold with an
appropriate tool, and so on.

Before using a forklift, make sure
to have proper training and
authorization.

Get assistance as needed. Lift or
carry anything that makes you
uncomfortable, no matter how

light the load is.

Wear personal protective
equipment, such as gloves with a
good grip and steel-toed boots,
as needed.

Place the items to be lifted within

the "power zone." The power
zone is close to the body,
between the person doing the

lifting's mid-thigh and mid-chest.

Keep loads as close to the body as
possible and avoid twisting while
lifting, carrying, or setting down a
load. The nose, shoulders, hips, and
toes should all be pointing in the
same direction.

Plan ahead of time for all aspects of
the lift, including lifting, carrying,
and lowering. While lifting, try to

use proper handholds.

For frequent and/or heavy lifting,
use rest breaks and job rotation.

Fig. 7.5 Tips for Maintaining Appropriate Postures While Lifting Heavy Objects

— 7.1.5 Warning and Safety Signages

Workplace safety signage evolved with the Industrial Revolution when workplace safety became a
major concern. The purpose of a workplace safety sign is to identify and warn employees who may be

exposed to various hazards. Safety signs help to communicate important instructions, reinforce safety
messages, and provide emergency instructions. Workplaces that lack the necessary safety signs not
only violate safety regulations but may also face hefty fines and regulatory action if they are audited by
legal authorities. If an accident occurs and it is determined that proper safety signs were not present,
the employer or other responsible parties could face legal consequences. It is essential to know the
meaning of safety signs. Such signs warn us of danger and allow us to take precautions to keep safe.
There are four main types of safety signs:

214
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1. Prohibition signs
2. Mandatory signs
3. Warningsigns

4. Information signs
5. Fire Safety signs
6. Danger Signs

The following table represents the various signages related to health and safety measures:

Signage Message

1. Basic floor sign to stop moving ahead
2. STOP Stop Look Out for Forklifts
LOOK OUT FOR
FORKLIFTS
3. Eye safety warnings
4, Fire exit sign
5. Authorized personnel only
AUTHORIZED
PERSONNEL
6. Fire hose notification
7. | | Caution signage
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Signage Message

8. ,’,,,,,,,7 Cautionsighage

/ ! CAUTION!

ALL VISITORS MUST
#/ STAY BEHIND YELLOW LINE /
’lllllll"i"i/

| ACAUTION

 WET
'FLOOR Az

10. Watching out for step
SAFETY FIRST

WATCH e
YOUR
STEP ~ 2

Wet floor warning

11. Water-saving signage

PLEASE USE
WATER WISELY

EVERY DROP
COUNTS

Table. 7.1 Safety & Warning Signages

— 7.1.6 Electronic Waste Disposal Procedures

E-waste is an abbreviation for electronic waste. That is, waste produced by broken, obsolete, or surplus
electronicdevices. Itis also referred to as e-scraps. These electronics frequently contain toxic chemicals
and hazardous materials. And if it is not disposed of properly, it can result in the release of toxic
substances into our environment. The reprocessing and re-use of these electronic wastes are referred
to as e-waste recycling. Itis straightforward. It is a method of recovering material from electronic waste.
This allows you to incorporate them into new electronic products. These electronic wastes can take the
form of household appliances such as air conditioners, televisions, electric cookers, air conditioners,
heaters, DVDs, fans, microwaves, and radios. They can also take the form of information technology
equipment such as computers, laptops, mobile phones, batteries, hard discs, circuit boards, and
monitors. E-waste recycling is one of the most discussed issues in the world today due to its potential to

reduce environmental hazards and pollution. It can also protect our lives as humans and other life forms
in our world. E-waste recycling is the reuse and reprocessing of any type of discarded or obsolete
electrical and electronic equipment.
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Recycling electronics can be a difficult task. This is due to the fact that e-scraps are typically
sophisticated and made from a variety of materials such as metals, plastics, and glass. While this
process frequently varies, the following figure explains the standard process of electronic waste
disposal.

— Step 1: Collection and Transportation

e This is the first stage of e-waste recycling. Recyclers set up take-back booths or collection bins in
specific locations. When these bins are full, recyclers transport the e-waste to recycling centers and
plants.

— Step 2: Shredding and Sorting

e After collecting and transporting the e-waste, the next step is to shred and sort it. Shredding is the
process of breaking down e-waste into smaller pieces for proper sorting. These tiny prices are sorted
by hand and then manually dismantled. This is typically labor-intensive because waste items are
separated at this stage to retrieve different parts.

Step 3: Dust Removal

e The tiny waste particles are evenly distributed on the conveyor belt by a shaking process. The
uniformly distributed e-waste is then further broken down. The dust is extracted and disposed of inan
environmentally responsible manner at this point. There is no environmental degradation in this
manner.

— Step 4: Magnetic Separation

e Following that, a powerful overhead magnet aids in the separation of steel and iron from other
wastes. It has successfully recycled the steel from the waste stream in this manner.

— Step 5: Water Separation

e Waterseparationtechnologyis used to separate the glass from the plastic.

Step 6: Purification of Waste Stream

¢ Thenextstepistolocate and extract leftover metals from plastics to further purify the waste stream.

Step 7: Preparing Recycled Materials For Sale

e Thelaststepisto prepare recycled materials for sale. The materials are separated here for sale as raw materials to
manufacture new electronics.

Fig. 7.6 Standard Process of Electronic Waste Disposal
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— 7.1.7 List of Concerned Authorities, Documents and
Equipment for Workplace Health and Safety

Itis simply a huge task for a single person to be solely responsible for workplace health and safety. Asa
result, the health and safety executive (HSE), legal bodies, business owners, managers and
supervisors, contractors, and employees at all levels in a company all share equal responsibility.
However, this does not imply that responsibilities are distributed evenly. Staff in various roles will have
varying health and safety responsibilities. Employers, for example, bear more responsibility than their
employees because they are held accountable for their employee's safety and well-being. They are
required by law to protect their employees and anyone else who may be harmed by their business,
including customers, visitors to the workplace, temporary workers, and contractors. Employers must
performthe following duties in order to meet their health and safety obligations:

Carry out risk assessments Consult employees about Select suitabl tract
and method statements health and safety elect suitable contractors
Create written health and Communicate health and Display the approved health
safety policies safety information and safety poster

Provide safety equipment Provide effective health
and PPE and safety training for staff

Fig. 7.7 Roles and Responsibilities of Employers for Workplace Health & Safety

Procedure for Reporting Workplace Health & Safety Issues to Concern Person

1. To raise a workplace health & safety issue with the concerned authorities, constructive steps
should be taken immediately to resolve the problem. These steps may include:

2. Reporting the issue to your supervisor or manager
3. Reporting the issue through the workplace's hazard reporting procedures
4. Raising the issue with the health and safety representative

5. Raising the issue with management through union representative

 — ——
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1.

Issues can berelated to:

. Personal hygiene

. Handling of food and beverages

. Storage and Work area

. Suitable dress and personal protective equipment and clothing
. Cross-contamination

. Machinery, tools, and equipment

. Inappropriate handling and disposal of garbage

. Cleaning and sanitizing

List of documents for maintaining workplace health and safety

Health and safety documents assist in controlling risks and communicating safe working procedures.
Many health and safety documents, such as risk assessments and health and safety policies, are also
required by law.

Method Statements - Method statements include information such as project start and end dates, a
project description, and all potential hazards associated with the project. Emergency procedures
and guidelines for monitoring are also included.

. Risk Assessment — Risk assessment documents serve as a strategic tool for planning for and
responding to specific workplace risks. These documents help to raise awareness of hazards,
identify specific people who may be at risk and note ways to eliminate or control that risk.

. Near Miss Reports - A near-miss reportis a document that details a problem or issue that occurred
at work that had the potential to injure or harm someone. This usually happens when a break in a
chain of events prevents harm or damage from occurring. This type of safety document is similar to
an accident/incident investigation report in which the accident did not occur but could have.

. Equipment and Machinery Inspection Reports - These reports detail when specific equipment or
machinery was inspected, who inspected it, and what they discovered. Regular inspection reports
also help to ensure that employees are using up-to-date and safe equipment.

. Emergency Action Plan - These plans provide clear, detailed instructions on how peoplein a building
should behave in the event of a specific disaster. Emergency action plans provide a comprehensive
overview of all potential disasters, including fires, tornadoes, earthquakes, floods, and explosions.

. Personal Protection Equipment Manual - This manual assists both employers and employees in
doing the following:

a. Understand the various types of PPE.
b. Understand the fundamentals of conducting a "hazard assessment."

ersonal Protective Equipment

Every worker at workplace is responsible for their safety as well as the safety of their coworkers. A

erson must take different precautions for different situations to avoid accidents and hazards. To
egin, everyone on the job site must wear Personal Protective Equipment (PPE) for their safety.
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Fig. 7.8 PPE

PPE refers to the clothing or equipment designed to protect the workers/employees from shop floor
hazards. It includes items such as hard hats, safety boots, coveralls, gloves, safety glasses and goggles,
earplugs, high visibility vests, lifejackets, fall protection, and respirators.

Common types of PPE include the following:

.
mll ,

Hearin
Eye and Face Hand Protecti Head Protection o

Protection and Protection protection
o a
= b |
» ji -

. . Respiratory

Foot Protection Body Protection Fall Protection protection

Fig. 7.9 Types of Personal Protective Equipment
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reduction.

Reduced handling to
facilitate material flow

Reduce worker exposure
to hazardous materials
(e.g. clouds of dust,
vapors)

Improved health as a
result of improved
hygiene

Fewer tripping and

slipping incidents in work

areas that are free of
clutter and spills

Improved tool and
material control,
including inventory and
supplies

Improved preventive
maintenance reduced
property damage by
making better use of
space

Increased productivity
(tools and materials will
be easy to find)

Fig. 7.10 Significance of Good Housekeeping at Workplace

— 7.1.8 Significance of Good Housekeeping at Workplace ——

Effective housekeeping assists in the control or elimination of workplace hazards. Poor housekeeping
practices frequently contribute to incidents. If the presence of paper, debris, clutter, and spills is
accepted as normal, other, more serious hazards may be overlooked. Cleaning is only one aspect of
housekeeping. It entails keeping work areas neat and orderly, keeping halls and floors free of slip and
trip hazards, and removing waste materials (such as paper and cardboard) and other fire hazards from
work areas. It also necessitates paying close attention to details such as the overall layout of the
workplace, aisle marking, the adequacy of storage facilities, and maintenance. Good housekeeping is
also a fundamental component of incident and fire prevention. Effective housekeeping is a continuous
process, not a one-time event. Effective housekeeping is a continuous process; it is not a one-time or
sporadic clean-up. Periodic "panic" clean-ups are both costly and ineffective in terms of incident

Reduced fire hazards

Cleaner and more
efficient equipment
maintenance

Morale improved as
janitorial work was
reduced.
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— 7.1.95S

5S is intended to be a visually-oriented system of cleanliness, organization, and arrangement to attain
greater productivity. It engages all employees and is a foundation for more self-discipline on the job for
better work and better products. Along with engaging employees, it also builds a strong and positive
culture of self-discipline at the workplace for better work and quality outcomes.

5S, sometimes referred to as 5s or Five S, refers to five Japanese terms used to describe the steps of the
5S system of quality management. Each term starts with an S. In Japanese, the five S's are Seiri, Seiton,
Seiso, Seiketsu, and Shitsuke. The five S's are translated as Sort, Set in Order, Shine, Standardize, and
Sustainin English.

Japanese English .
S:No: Words Translation Defiion
1 Seiri < Sort Sorting means keeping only the
!'I E"’ essential items required in the
workplace and removing all the

nonessential items.

2 Seiton @ Set in order Ensures that all the items are
=0 organized and placed logically to
(1 =] make the task easier and convenient
oo for the worker.
3 Seiso Shine Efforts to keep the orderly workplace
area clean and maintain routine tasks
'r are involved, like dusting, mopping,
_/ and maintenance of machinery,

tools, and other equipment.

4 Seiketsu Standardize Create a set of standards for
organization and processes where
rules are made for how 3S will be
maintained and when these tasks will
be performed.

5 Shitsuke Sustain Sustain new practices and conduct
audits to maintain discipline. Th2is
U means the previous four S's must be

continued over time. This is achieved
by developing a sense of self-
discipline in employees who will
participatein5S.

Table. 7.2 55
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1.

The guiding principles underlying the 5S technique involve organization, cleanliness, and
standardization. Overall workplace cleanliness, created by removing waste from the work area,
promotes internal organization and enhances visual communication. By reducing wasted time and
materials, productivity is increased along with safety, and costs are reduced. The system as a whole
minimizes waste and improves efficiency by ensuring that employees are spending time doing
productive tasks rather than looking for misplaced items, sorting unnecessary through stacks of waste
material, or rearranging the work environment at the change of shifts.

Advantages of Implementing 5S Principle

Sort: It helps better allocate valuable resources, as additional space becomes available once the
unnecessary items are removed from the area. Furthermore, the process forces inspection of the
items, thereby recognizing the need to repair or eliminate any obsolete equipment and also
preventing the equipment from being misplaced.

. Systemize: A systematic work area also supports the efficiency of work. When kept at a fixed

location, each object remains there until it is taken away while in use and is immediately kept back
at the same place after use. Labeling and other identifying methods are also a part of this step. In
addition, systematically storing and arranging things prevents a lot of time wasted searching for
items. Overall, if each team member arranges things in an orderly fashion, it leads to the success of
the whole organization.

. Shine: It provides qualitative and quantitative results and improvises employee's pride and morale

while working in a clutter-free pleasant work area. A clean area also results in a safe and healthy
workplace.

Standardize: Following the standardized procedures helps achieve efficiency, improve workplace
safety, and reduce workplace injuries.

. Sustain: Maintenance of any system is essential as it increases its sustainability. Thus, maintaining

the system is necessary; otherwise, the cost and effort spent on developing the system will go to
waste.

— Notes
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— Notes

youtube.com/watch?v=WWO0U601XNec youtube.com/watch?v=aH495epWeAE
7.1.1 Workplace Safety 7.1.2 Safety Hazards, Risks and Accidents

youtube.com/watch?v=UKhGD3UbXH4
7.1.95S

— B/
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— Exercise

Answer the following questions:
1. Explainpotential risks and hazards at the workplace.

2. Explainthe benefits of 5S principles.

3. Explainanytwo types of Personal Protective Equipment.

4. Listthe ways for maintaining appropriate postures while lifting heavy objects.

5. Discusstheimportance of good housekeeping at workplace.

6. Listof documentsfor maintaining workplace health and safety.

7. WhatisPPE?

8. Writeashortnote on organizational safety procedures.

Fillinthe blanks:

1. Toraisea with the concerned authorities, constructive steps should be taken
immediately to resolve the problem.

2. is one of the key aspects of any manufacturing business or facility. Getting
it right can boost overall operation performance and lead to growth.

3. As safety is an integral part of the workplace, should not turn a blind eye and, if
necessary, issueinstructions.

4, has the potential to cause human injury or illness, property damage,
environmental damage, or acombination of these effects.




Quality Manager-Electronics

1. An is a step-by-step instruction manual for carrying out a work
procedure.

2. Lifting heavy objectsis one of the leading causes of

3. The purpose of is to identify and warn employees who may be exposed to
various hazards.

4, is one of the most discussed issues in the world today due to its potential to
reduce environmental hazards and pollution.

5. bear more responsibility than their employees because they are held
accountable for theiremployee's safety and well-being.

6. documents assist in controlling risks and communicating safe working

procedures.

1. Choosethe correctanswers (MCQ)
a) The way of protecting individuals’ well-being of health is classified as:
1. Safety
2. Health
3. Adverse Situation
4. Security
b) What are the most common risksin the workplace?
1. Riskofelectrocution
2. Riskofinjuriesfrom faulty equipment
3. Beinghitbyfalling objects
4

. Allofthe above
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Unit 7.2 Fire Safety Practices

Unit Objectives ©

At the end of this unit, the trainee will be able to:

1. Listthetypes of fire and fire extinguishers

— 7.2.1 Fire Safety

Fire safety refers to a set of practices designed to reduce the devastation caused by fire. Fire safety
measures include those used to prevent the ignition of an uncontrolled fire as well as those used to
limit the development and effects of a fire once it has begun. Following are the standard practices for
fire safety at workplace.

1. Followthe emergencyinstructionin case of fire
a. Activate the ALARM.
b. Evacuatethearea.
c. Callthe fire department.
d. Stay Calm
2. Fightthefire onlyif:
a. You know-how.
b. Thefireissmall.
c. You are confinedto the area where it started.
d. You have away out.
e. You canworkwith your back to the exit.
f. You have therighttype of extinguisher.
g. Youfeel confident that you can operate it effectively.
3. Donotfightthefireif:
a. You have any doubts about fighting it.
b. Itisspreading beyond the area where it started.

c. ltcould block your escape route.

&
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4. Precautionsto be taken duringthefire:
Following precautions are to be taken in case of fire —
a. Switch off the main switch.
b. Snuffthe fire by throwingdrysandonit.
c. Make surethatthe fire extinguisher is operational and not expired.
d. Donotuse waterto extinguish an electrical fire.
e. Knowthelocation of emergency exitsand procedures.

Fire can be prevented by following these do’s and don’ts at the workplace

Do's Don'ts
Keep the work area clean. Do not wear inflammable materials like nylon etc.
If empty cqntainers cgntain inflammable Do not use inflammable materials near electrical
materials, fill them with water. lines.
Report any unsafe situation that may cause a Never weld near combustible materials.

fire.

Watch where the sparks and metals are falling | Neverleave any cable without insulation.
from your work.

Table. 7.3 Do’s and Don’ts of Preventing Fire

— Notes
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— 7.2.2 Fire Extinguishers

Electrical fires are different from regular fires. They cannot be extinguished with water. Also, using
water to put out an electrical fire is very dangerous and could lead to electrocution. To put out an
electrical fire, the right type of fire extinguisher must be used. The following figure represents the
different classes of fires:

Class of Fire-A

* Type of Fire - Ordinary Combustible : wood, paper, rubber,
fabrics and many plastics.

e Type of Extinguisher- Water, dry powder, halon

Class of Fire-B

* Type of Fire - Flammable liquids and Gases: Gasoline, QOils, paint,
lacquer and tar.

e Type of Extinguisher- Carbon Dioxide, dry powder, halon

Class of Fire-C
* Type of Fire - Firesinvolves live electrical equipment .
* Type of Extinguisher- Carbon Dioxide, dry powder, halon

Class of Fire-D
* Type of Fire -Combustible metals or combustible metal alloys
* Type of Extinguisher-Special Agents

Class of Fire-K

* Type of Fire - Fires in cooking appliances that involve combustible
cooking media: vegetable or animal oils and fats.

* Type of Extinguisher - Wet Chemical

Fig. 7.11 Types of Fire

Carbon
Dioxide

Wet
Chemical

Water

Dry Powder

Smother
Only

Cool and
Smothers

Smother Cool and Smother
Only Smothers Only

Cools

(PRI

Fig. 7.12 Types of Fire Extinguishers
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HOW TO USE EXTINGUISHER
REMEMBER WORD PASS

¢y

PULL AIM
SQUEEZE SWEEP

Fig. 7.13 Using a Fire Extinguishers

— Notes

— QR Code

Scan the QR Code to watch the related video

youtube.com/watch?v=RelL-DM9xhpl
Unit 7.2 Fire Safety Practices

— B/
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— Exercise

Fillin the blanks:

a) cannot be extinguished with water.
b) Safetyis responsibility.
c) in case of fire.

d) Donotfightthe fireif

Answer the following questions:
1. Explainvarioustypes of fire and fire extinguishers.

2. Writeashort notfire safety.

3. Explaindo’sand don’ts of preventing fire.

4. Listthe precautionsto be taken duringthefire.
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Unit 7.3 Emergency, Rescues and First-aid Practices

Unit Objectives ©

At the end of this unit, the trainee will be able to:

1. Describe different ways of preventing accidents at the workplace

— 7.3.1 Different Ways of Preventing Accidents/Hazards at the —
Workplace

ISO 45001 is an international standard for health and safety at work developed by national and
international standards committees of government. An Occupational Health and Safety Management
System (OHSMS) is afundamental part of an organization's risk management strategy.

Implementing an OHSMS enables an organization to:
a. Protectits workforce and others under its control
b. Comply with legal requirements

c. Facilitate continualimprovement

The following figure explains different ways/methods to control hazards and prevent accidents at the

workplace:
. N [ N
Elimination Substitution
e Control the hazard at the e Replace the hazard with
source something that serves the
e Completely remove the same purpose but is less
hazard harmful
/ N O ™
Engineering Administrative
e Installing guards, fume ¢ Provide adequate training, use
hoods, emergency stop Safe Work Procedures, MSDS'’s,
buttons, etc. safety signage
4 N
PPE

e Wear eye protection, gloves,
apron, safety toe boots, hard
hat, face shield, ear plugs etc.

Fig 7.14 Steps to Control Hazards and Prevent Accidents

e — e ——
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— 7.3.2 Emergency Procedures to Deal with Electric Shock and —
Accidents

When a person somehow comes in contact with the live wire and gets shocked and faints, the following
are the stepsto be undertaken immediately as a first aid to save his/her life:

Responsibilities Descriptions

Recognize the symptoms * Common shocksignsand symptomsinclude the following:

o Pale, cold, clammy skin. It may appear grayish, the lips
and fingernails may look blue.

o Thepulseand breathingare rapid.

o Thepersonisexhibiting disorientation or giddiness.

o Nauseaorvomiting may occur.

o Thepersonseemsweak, with vacant eyes.
Call local emergency services * It's crucial to have paramedics on the way while you
number administer the treatment since the shock is a severe

condition that will require hospitalization.

¢ Stay on the line with the emergency services dispatcher in
case of any need and provide the proper first aid.

* InlIndia, the Ambulance Emergency numberis—102

Make the person lie down o Be extremely gentle since any sudden movements could
injure the person. If the person is not in pain, place his or
her legs on a pillow to elevate them about 12 inches above
the head.

o Do not move the person's head.

. Keep the person flat and still after he or she is lying down.

Check for signs of breathing . Observe the person's chest to see if it rises and falls, and
place your cheek next to his or her mouth to check for
breath. If the person is not breathing, perform CPR. Check
the breathing every 5 minutes until the emergency
servicesarrive.

Make the person comfortable U Loosen the collars and unbutton or cutaway tight
clothing. Unbuckle the person's belt, loosen the shoes
and remove all tight jewelry on the person's wrists or
neck. Cover the person with a blanket.

o Do not give the person food or water.

o Reassure and comfort the person; try to keep him or her
calm until help arrives.

 — ——
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Responsibilities Descriptions

Check for vomiting and J If you observe vomit or blood coming from the mouth or
bleeding from the mouth nose, turn the person on his or her side to prevent him
or her from choking. Help to prop the person up with
pillows.

Administer treatment for . If the person sustained a trauma, you might need to stop
injuries or blood loss blood flow from a wound or provide first aid for a broken
bone.

i Seek further instructions from the emergency personnel
over the phone.

Table. 7.4 Emergency Procedures to deal with Accidents

— 7.3.3 Safety Mock Drills

Safety is a priority to provide a safe working environment. Efforts should be taken to reduce the scale &
probability of hazards. However careful we can be, hazards may still occur. Effective action has been
possibleinthe emergency. In dealing with such emergencies, effective actionis likely a pre-planned and
practiced procedures for dealing with such emergencies.

What is a Mock Drill?

Mock Drill is a situation in which a fake emergency is announced, and workmen are asked to follow an
emergency evacuation plan. This allows the workman to get familiarized with the emergency and act
according to plan. Mock drills for chemical accidents and firefighting drills should be organized at
regularintervals at thessites.

Atthe time of emergency evacuation, one must:

Raise the alert by crushing the glass cover of the closest break-glass alarm unit.
Be calm and composed.

Switch off all electrical apparatus except lights.

If possible, shut doors around the fire area to stop it from spreading.

Leave the building/site areaimmediately.

Follow the evacuation queue.

Give first preference to the physically disabled, expectant mothers, and the elderly

© N oo Uk wN e

If it's dark and smoky, get down on your hands and knees and crawl to the nearest exit by counting
the number of doors. If manageable, cover your nose with a wet towel or handkerchief.

9. Be acquainted with the hot exit door and pay attention to the thick smoke in the staircase. If the
stairs are free from smoke, follow the directional signs and handrails.

10. Gatheratthe designated assembly point.
11. Donotre-enterthe building until the signalis given

12. Max. time for evacuation should be 2.5 to 3.0 minutes.
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— 7.3.4 Procedure for Reporting Accidents and Hazards

The essential responsibilities of an individual for reporting hazards and accidents are:
1. Thepeopleresponsible for health and safety at the workplace;
2. Thename, designation, and location of the person responsible to contact at the time of emergency

Additionally, an individual should also be adept in writing accident reports. An accident report needs to
include all the essential information about the incident or near-miss. The report-writing process begins
with facts and ends with recommendations for preventing future accidents.

An accident reportinvolves four steps:

Gathering Facts: Collect and note all the facts, including —

Date, time, and location of the accident

Names, job titles, workers, and immediate supervisors involved

Eventsleading up tothe accident

Job that the worker was handling at the time of the accident

Names of employee who witnessed the accident

Surrounding conditions (e.g., greasy floor, insufficient lighting, noise, etc.)

Circumstances at the time of the accident (including tasks, equipment, tools, materials, etc.)
PPE worn by the worker at the time of the accident

Injuries that occurred (name of the injured body part and characteristics and extent of injuries)
Type of treatment for injuries (first aid, if given)

Damage to equipment, materials that the worker was working on or any other equipment or material around it.

Determining the Sequence: Describe the sequence of events after gathering the facts —

Events leading up to the accident: Task the employee was performing at the time of the accident. For example:
bending over, climbing, lifting operating machinery, using a tool, handling hazardous materials, etc.

Events involved in the accident: Was the employee struck/caught in the machine or caught in the fire? Did the
worker fall on the same level or from a height? Did he inhale hazardous fumes or get splashed with a hazardous
chemical?

Events immediately following the accident: What did the employee do: started bleeding? The body caught fire?
Complain about back pain? Put a hand over a bleeding wound? Response from other workers/supervisors. Did
they call for help, administer first aid, shut down equipment, move the victim to another place, etc.?

The accident should be described in the reportin sufficient detail that any reader can picture what happened.

Analysing: Analyse the causes of the accident. Causes include:

Primary cause (e.g., aslip and fallfromaladder)
Secondary causes (e.g., an employee not wearing appropriate goggles or helmet)
Other contributing factors (e.g., poor ventilation).

Recommending: Recommendations for corrective action might include
immediate as well as long-term corrective actions such as:-

Training on safe work practices

Preventive maintenance exercises that keep equipment in excellent working condition.

Assessment of job techniques with a proposal for changes.

Conducting a job hazard analysis to evaluate the task for any other hazards and then train employees on these
hazards.

Engineering changes that make the task safer or administrative changes that might include changing the way the
jobis performed.

Fig. 7.15 Accident Report Procedure
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— Exercise

Answer the following questions:
1. Whatarethedifferent ways/methods to control hazards and prevent accidents at the workplace?

2. Explainemergency proceduresto deal with electric shock and accidents.

3. Write ashort note on safety mock drills.

4. Discussthe process of reporting accidents and hazards.
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Unit 7.4 Effective Waste Management Practices

— Unit Objectives G
At the end of this unit, the trainee will be able to:

1. Listthe common sources of pollution and ways to minimize it

2. Describe the concept of waste management and methods of disposing hazardous waste
3. Explaintheimportance of efficient utilization of water, electricity and other resources
4

. Describe the process of disposal of hazardous waste

— 7.4.1 Workplace Pollution

Workplace pollution is defined as the presence of hazardous materials or noises within a workplace
that may affect employees while they are performing their duties. Such workplace pollutants can harm
workers' health, especially if they are exposed for extended periods, even at low levels. The most
common type of exposure is workplace air pollution. This includes workplace hazards from airborne
pollution or the presence of hazardous substances in the workplace indoor air as gases (fumes) or as
particulate matter (tiny particles - dust) dispersed in the air. Other modes of exposure include skin
contact, ingestion, and/orinjection.

Identifying and avoiding

Not eating or drinking the
direct contact with

Good Air Ventilation presence of toxic or

Wearing protective gear
as and when required).

Re-use and Recycle

corrosive or toxic
materials,

Effective Waste
management practices at
workplace

No to plastic bags

hazardous materials,

Effective cleaning and
hygiene practices among
the employees

Carpool or using public
transport

&
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Turn off all electronics
and office equipment
when leaving workplace

Water conservation Proper disposal of
practices hazardous waste

Plant more trees and
encourage green and
sustainable
manufacturing

Choose cleaner, non-toxic
raw materials

Fig. 7.16 Various Ways to Minimize Pollution

— Notes
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— 7.4.2 Effective Waste Management

Waste management refers to the activities and actions required to manage waste from its inception to
its disposal. This includes the collection, transport, treatment, and disposal of waste and monitoring
and regulation of the waste management process.

[ Waste Generation ]

[ Waste Collection ]

[ Identification ]

[ Waste Segregation and Sorting ]

[ Recycle Waste ] [ Non-Recycle Waste ]

[ Waste Transportation ] [ Waste Transportation ]

[ Recycle Station ] [ Market ] [ Landfill ]

Fig 7.17 Waste Management Process

Waste elimination is one of the utmost effective ways to escalate the profitability of any trade or
business. To eliminate waste, it is essential to understand exactly what waste is and where it exists.
While products significantly differ between places, the typical wastes found in electronic
manufacturing environments are pretty similar.

There is a strategy to decrease or eliminate its effect on a company for each waste, thereby refining
overall performance and quality. Everything that is done in an organization is divided into two groups:
value-adding and waste. Usually speaking, value-adding is something the consumer pays for, and waste
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isanything the consumer does not care about. All non-value-added activities belong to waste.

Specifically, waste metal is often difficult for businesses to manage in the electronic industries. Often
exceptionally heavy and problematic to store, proper scrap metal disposal is a continuous challenge
for businesses that produce large amounts of metal waste.

Thatis where the concept of waste mineralization becomes a must for every employee to understand.
There are many ways to define waste mineralization. However, in its broadest sense, waste
mineralization includes all practices including waste prevention, reuse, and recycling that reduce the
amount of waste entering the environment.

Quality Control
improvemnt and
Process Monitoring

Reuse/Recycle of the

Utilization of Resources Scrap Material

Exchanging waste Supply chain

Fig 7.18 Waste Minimization

Waste Segregation

In general, waste is segregated as dry and wet waste. Dry waste includes wood, paper, plastic, glass,
etc., related products that can be recycled, and wet waste refers to organic and biodegradable waste.
The waste can be segregated using color-coded dustbins.

£y

J ORGANIC

Fig 7.19 Waste Segregation
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1.GreenBin

The green-colored bin is used to dump biodegradable waste, for example, wet/organic material,
including cooked or leftover food, vegetable and fruit rinds, eggshell, rotten eggs, chicken/fish bones,
tea or coffee grinds, coconut shells, and garden waste, including fallen leaves/twigs or the worship
flowers/garlands.

2.Bluebin

The blue-colored bin is used for segregating dry or recyclable left over. This category includes waste like
plastic covers, bottles, boxes, cups, toffee wrappers, soap or chocolate wrappers, and paper waste,
including magazines, newspapers, tetra packs, cardboard cartons, pizza boxes, or paper cups/plates,
metallicitems like tins/cans, foil paper, and containers.

Fig 7.20 Dry & Wet Waste Bins

Recyclable Waste Non-Recyclable Waste

Recyclable waste is renewable. The waste
material can be reused or converted into new
products or raw material, like paper,
corrugated cardboard, glass, plastics container
and bags, hard plastic, metal, wood products,
e-waste, textile, etc.

Non-recyclable waste commonly includes
materials that can be easily degraded in
nature. For example, fruit shells, vegetable
leaves, food leftovers, flowers and leaves, etc.
it also includes cigarette end, muck, coal,
cinder, construction waste, and paint waste
which do not have big value after being
discarded.

Table 7.5 Recyclable and Non-Recyclable Waste
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The most commonly used methods of waste disposal are:

Landfill

It is a man-made method of
disposing of solid and hazardous
waste on land.

Incineration

It is a waste treatment method
that involves the combustion of
organic substances found in
waste materials.

Waste Compaction

It is the process of compacting
waste in order to reduce its
size.

Biogas Generation

It is a renewable fuel that is
created through the breakdown
of organic matter. It can be used

for vehicle fuel, heating, and
electricity generation.

Composting

It is the natural process of
decomposing and recycling
organic material into a humus-
rich soil amendment.

Vermicomposting

It is the process by which worms
are used to convert organic
materials (usually wastes) into a
humus-like material known as
vermin-compost.

Fig 7.21 Methods of Waste Disposal

— QR Code

Scan the QR Code to watch the related video

youtube.com/watch?v=cq)-ZM4UZNk
Unit 7.4 Effective Waste Management Practice
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— 7.4.3 Hazardous Waste Management

Hazardous waste is defined as waste that poses significant or potential risks to public health or the
environment. Characteristic hazardous wastes are materials that have been proven or tested to have
one or more of the following hazardous properties:

1. Ignitability
2. Reactivity

3. Corrosively

Following are the impact of various hazardous material on the manufacturing process:

Certain hazardous

Increase risk and Substandard quality and substances also have the
contamination defective products potential to explode or
cause a fire
Possible injuries and Possible damage of e T
illness among the workers equipment and machinery P Y

Material and resources Loss of time, money and Economic consequences
wastage goodwill of recall and outbreak

Fig 7.22 Impact of Hazardous Material in Production Process

There are several options for hazardous-waste management. The most desirable option is to reduce
waste atits source or to recycle the materials for another productive use. Nonetheless, while reduction
and recycling are desirable options, they are not regarded as the final solution to the hazardous-waste
disposal problem. There will always be a need for hazardous waste treatment, storage, or disposal.

1. Chemical Treatment - Chemical treatment processes include ion exchange, precipitation,
oxidation and reduction, and neutralization.

2. Thermal Treatment - Thermal methods include high-temperature incineration, which can not only
detoxify but also destroy certain organic wastes. Thermal equipment of specialized design is used
to burn waste in solid, liquid, or sludge form. Fluidized-bed incinerators, multiple-hearth furnaces,
rotary kilns, and liquid-injection incinerators are some examples of thermal treatment.
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1. Biological Treatment-The waste is carefully mixed with surface soil on a suitable plot of land in this
technique. Microbes that can metabolize waste, as well as nutrients, may be added.

2. Surface storage and land disposal - Hazardous wastes that cannot be destroyed by incineration or
other chemical processes must be properly disposed of. Land disposal is the ultimate destination
for the majority of such wastes, though it is not an appealing practice due to the inherent
environmental risks involved. Landfilling of hazardous solid or containerized waste is subject to
stricter regulations than municipal solid waste landfilling. Hazardous wastes must be disposed of
in so-called secure landfills, which must have at least 3 meters (10 feet) of space between the
landfill's bottom and the underlying bedrock or groundwater table. Two impermeable liners and
leachate collection systems are required for a secure hazardous-waste landfill.

Manufacturers of hazardous substances must provide warning labels and safety guidelines with their
products. Employers must ensure that the safety guidelines for each hazardous substance used in the
workplace are available to employees and warning labels on hazardous substances should feature:

e Hazard Pictograms

e Signal Words (e.g. Danger and Warning)

e Hazard Statements (e.g. Fatal If Swallowed)

* Precautionary Statements (e.g. Wear Protective Gloves).

The Safety guidelines must include important information on handling the product safely,
including:

Potential Health Effects

e PrecautionsforUse

Safe Storage Suggestions

e Emergency First Aid Instructions

Contact Numbers for Further Information.

— 7.4.4 Material Utilization

Material efficiency means producing the same result with reduced amounts or lower grades of raw
materials. Material efficiency measures seek to decrease the number of natural resources required to
produce a certain output level and recycle post-consumption waste material back in the
manufacturing process.

The reuse of wear parts and components is also part of material efficiency, extending the lifetime of
machinery, components, and spare parts through reconditioning. Material efficiency includes new
productinnovations to replace previous products that consume greater amounts of raw materials.
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— 7.4.5 Energy Conservation Practices

In general terms, energy conservation refers to the simple practices that we follow in our day-to-day
life to preserve energy. Manufacturing facilities are among the largest consumers of energy. Therefore,
efforts to improve energy efficiency are an increasing concern for many manufacturing facilities. This
can be accomplished by evaluating energy end uses e.g., lighting, processing equipment, and heating,
air conditioning, and ventilation, HVAC systems, and by implementing measures to reduce the total
amount of energy consumed for one or more of the end uses. The following exhibit suggests a few
steps which can be followed for achieving energy efficiency and consumption.

Switching off lights remains one of the easiest ways to save on energy but it’s surprising
how often lights are kept on, even when no one is in the lit area. This problem is
compounded in when employees go in and out of various buildings and work areas as
they go about their duties.

Ensure you shut off machinery and equipment when not in use. Walking through your
plant after-hours and ensuring equipment is powered down when not in use can result in
significant savings over time.

Regular cleaning and planned maintenance of the electrical and mechanical
equipment will go a long way towards optimising its performance and lifespan, which
can translate to energy efficiency savings.

Newer heating and cooling systems will be far more efficient than old ones, so it may be
worth getting systems more than 10 years old replaced.

Insulation acts as a barrier against temperature shifts. By installing insulation in the
roof, and walls of your workspace, you can reduce the amount of energy needed to
maintain room temperature during heat loss and heat gain.

Use fixed or adjustable shading, plant trees and vegetation or install sun filters on the
windows and walls of the workplace— especially industrial sheds— to protect from
acute heat during summers.

Use LED lights which are more energy efficient.

Continued...
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Use natural airflow where possible to avoid usage of cooling systems.

(T
\—/

ECOENERGY
0. / D Optimise the energy consumption settings of the appliances being used in the unit,
o \;.,_,‘0 like refrigerator and AC can be made to run by a couple of degrees higher.

Qe
FH Create awareness on importance of energy consumption among the

employees

Fig 7.23 Energy Conservation Practices

— 7.4.3 Water Conservation Practices

Water conservation is the practice of using water efficiently to reduce unnecessary water usage. It is
essential because fresh clean water is a limited resource and a costly one. We are already well aware of
the financial costs of inefficient water use. Conservation of this natural resource is critical for the

environment — and our wallets.

RO

TURN OFF THE TAP WATERING PLANTS TURN OFF WATER USE FULLLOADS CHECK FAUCETS
WHILE WASHING WITH WATERWAY WHEN BRUSHING IN YOUR WASHING AND PIPES
DISHES. NOT WITH HOSE. TEETH. MACHINE. FOR LEAKS.

Fig 7.24 Water Conservation Practices
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— Summary /@

e Workplace safety is one of the most significant concerns for any manufacturing company or facility.
Gettingitright canimprove the overall performance of the operation and lead to growth.

e ltis the responsibility of everyone, whether employer or employee, to keep the workplace clean,
healthy, and safe.

e Assafety is an integral part of the workplace, Quality Managers should not turn a blind eye and, if
necessary, issue instructions.

e Ahazard is something or someone that has the potential to cause damage, harm, or adverse health
effects.

e An organizational safety procedure is a step-by-step instruction manual for carrying out a work
procedure. Itis used when a deviation from the procedure could resultininjury or an accident.

e Electricity is widely recognized as a serious workplace hazard that can cause electric shock, burns,
fires, and explosions. Every year, many employees suffer pain, injuries, and even death as a result of
electric shocks. To keep yourself and others safe, it is critical to adhere to electrical safety-related
work practices.

e Lifting heavy objects is one of the leading causes of workplace injury. The main causes of these
injuries were overexertion and cumulative trauma. Bending is the most frequently cited movement
thatresultedin backinjuries, followed by twisting and turning.

e Workplace safety signage evolved with the Industrial Revolution when workplace safety became a
major concern. The purpose of a workplace safety sign is to identify and warn employees who may
be exposed to various hazards.

e Electronic-waste recycling is one of the most discussed issues in the world today due to its potential
to reduce environmental hazards and pollution. It can also protect our lives as humans and other life
forms in our world. E-waste recycling is the reuse and reprocessing of any type of discarded or
obsolete electrical and electronic equipment.

e Recycling electronics can be a difficult task. This is due to the fact that e-scraps are typically
sophisticated and made from a variety of materials such as metals, plastics, and glass.

e Employers bear more responsibility than their employees because they are held accountable for
theiremployee's safety and well-being.

¢ Healthandsafety documents assistin controlling risks and communicating safe working procedures.
Many health and safety documents, such as risk assessments and health and safety policies, are also
required by law.

e PPE refersto the clothing or equipment designed to protect the workers/employees from shop floor
hazards. It includes items such as hard hats, safety boots, coveralls, gloves, safety glasses and
goggles, earplugs, high visibility vests, lifejackets, fall protection, and respirators.

o Effective housekeeping assists in the control or elimination of workplace hazards. Poor
housekeeping practices frequently contribute to incidents.

e 5Sis intended to be a visually-oriented system of cleanliness, organization, and arrangement to
attain greater productivity. It engages all employees and is a foundation for more self-discipline on
the job for better work and better products.
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Fire safety refers to a set of practices designed to reduce the devastation caused by fire. Fire safety
measures include those used to prevent the ignition of an uncontrolled fire as well as those used to
limitthe development and effects of a fire once it has begun.

Electrical fires are different from regular fires. They cannot be extinguished with water. Also, using
water to put out an electrical fire is very dangerous and could lead to electrocution. To put out an
electricalfire, the right type of fire extinguisher must be used.

If you observe vomit or blood coming from the mouth or nose, turn the person on his or her side to
prevent him or her from choking. Help to prop the person up with pillows.

A mock Drill is a scenario in which a fake emergency is declared and employees are instructed to
follow an emergency evacuation plan. This allows the worker to become acquainted with the
emergency and actaccordingly.

Workplace pollution is defined as the presence of hazardous materials or noises within a workplace
that may affect employees while they are performing their duties. Such workplace pollutants can
harm workers' health, especially if they are exposed for extended periods, even at low levels.

Waste management refers to the activities and actions required to manage waste from its inception
to its disposal. This includes the collection, transport, treatment, and disposal of waste and
monitoring and regulation of the waste management process.

Waste elimination is one of the utmost effective ways to escalate the profitability of any trade or
business. To eliminate waste, it is essential to understand exactly what waste is and where it exists.
While products significantly differ between places, the typical wastes found in electronic
manufacturing environments are pretty similar.

In general, waste is segregated as dry and wet waste. Dry waste includes wood, paper, plastic, glass,
etc., related products that can be recycled, and wet waste refers to organic and biodegradable
waste. The waste can be segregated using color-coded dustbins.

Recyclable waste is renewable. Non-recyclable waste commonly includes materials that can be
easily degradedin nature.

Hazardous waste is defined as waste that poses significant or potential risks to public health or the
environment.

Material efficiency means producing the same result with reduced amounts or lower grades of raw
materials. Material efficiency measures seek to decrease the number of natural resources required
to produce a certain output level and recycle post-consumption waste material back in the
manufacturing process.

In general terms, energy conservation refers to the simple practices that we follow in our day-to-day
life to preserve energy. Manufacturing facilities are among the largest consumers of energy.
Therefore, efforts to improve energy efficiency are an increasing concern for many manufacturing
facilities.

Water conservation is the practice of using water efficiently to reduce unnecessary water usage. It is
essential because fresh clean wateris a limited resource and a costly one.
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— Exercise

Fillin the blanks:

a) Drywasteincludes , and etc.
b) can be reused or converted into new products or raw material.
¢) The waste can be segregated using dustbins.

Answer the following questions:
1. Differentiate between recycle and non-recycle waste.

2. Explain waste elimination.

3. Nameany methods of waste disposal.

4. Listvarious ways to minimize pollution at workplace

Match the following:

Column A Column B

Energy Conservation Practices Strains and sprains from lifting loads
Water Conservation Practices Reuse of wear parts
Potential injuries occurs during moving of Shut off machinery when not in use

materials manually

Material efficiency Turn off the tap when it is not necessary
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