
“Manufacturing and Quality”.

In Section 1 of this course you will cover these topics:
Basic Concepts

Companywide Assessment Of Quality

Quality Improvement And Cost Reduction

Operational Quality Planning And Sales Income

Topic : Basic Concepts

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality Planning

 Understand the Advanced Product Quality Planning

 Learn about the Quality Management

Definition/Overview:

Product: In marketing, a product is anything that can be offered to a market that might satisfy a

want or need. In retailing, products are called merchandise. In manufacturing, products are

purchased as raw materials and sold as finished goods. Commodities are usually raw materials

such as metals and agricultural products, but a commodity can also be anything widely available

in the open market.
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Quality: Quality in business, engineering and manufacturing has a pragmatic interpretation as

the non-inferiority or superiority of something. Quality is a perceptual, conditional and

somewhat subjective attribute and may be understood differently by different people. Consumers

may focus on the specification quality of a product/service, or how it compares to competitors in

the marketplace. Producers might measure the conformance quality, or degree to which the

product/service was produced correctly.

Key Points:

1. Quality Planning

Quality Planning establishes the design of a product, service, or process that will meet customer,

business, and operational needs to produce the product before it is produced.

Quality planning follows a universal sequence of steps, as follows:

 Identify customers and target markets

 Discover hidden and unmet customer needs

 Translate these needs into product or service requirements: a means to meet their needs

(new standards, specifications, etc.)

 Develop a service or product that exceeds customers' needs

 Develop the processes that will provide the service, or create the product, in the most

efficient way

 Transfer these designs to the organization and the operating forces to be carried out
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Upon completion of the Quality Planning steps, major customers and their vital needs have been

identified. Products have been designed with features that meet the customers' needs, and

processes have been created and put into operation to produce the desired product features.

Practitioners of Six Sigma will recognize this process as a fundamental way of describing the

Define-Measure-Analyze-Design-Verify sequence employed in Design for Six Sigma (DFSS).

Occasionally, an organization may find that as operations begin, some features of the product or

process design are in error, have been overlooked, or have been poorly executed resulting in

failures. The yield of operations in this particular situation fluctuates around 20% (Cost of Poorly

Performing Processes). Over time, this becomes the chronic level of performance. What is the

source of this chronic level? In a sense, it was planned that way, not on purpose of course, but by

error or omission. Say an organization finds that their product or process design is flawed. Their

operating forces have no skill in or responsibility for, product or process design or redesign,

making it impossible for them to do any better. As time passes, this chronic level of waste

becomes regarded as the norm. People say, "That's just how it is in this business," thinking of it

as fate, not susceptible to improvement With the passage of more time, almost by default, the

"norm" eventually becomes designated as the "standard," and the associated costs of poor quality

are unknowingly built into the budget! In our example, unless the COPQ does not in effect

exceed 20%, performance is not regarded as abnormal, bad, or exceeding the budget! The

organization has thus desensitized itself from recognizing its major opportunities for bottom-

line-boosting improvements. Juran would say that the management alarm system has been

disconnected. Quality Planning enables organizations to create a product, service, or process that

will be able to meet established goals and do so under operating conditions.

2. Advanced Product Quality Planning

Advanced Product Quality Planning (or APQP) is a framework of procedures and techniques

used to develop products in industry, particularly the automotive industry. It is quite similar to

the concept of Design For Six Sigma (DFSS). It is a defined process for a product development

system for General Motors, Ford, Chrysler and their suppliers. According to the Automotive

Industry Action Group (AIAG), the purpose of APQP is "to produce a product quality plan
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which will support development of a product or service that will satisfy the customer." The

process is described in the AIAG manual 810-358-3003. Advanced Product Quality Planning is a

process developed in the late 1980s by a commission of experts gathered from the 'Big Three' US

automobile manufacturers: Ford, GM and what was then Chrysler. This commission invested

five years to analyse the then-current automotive development and production status in the US,

Europe and especially in Japan. At the time, the success of the Japanese automotive companies

was starting to be remarkable in the US market. APQP is utilised today by these three companies

and some affiliates. Tier I suppliers are typically required to follow APQP procedures and

techniques and are also typically required to be audited and registered to ISO/TS 16949. The

APQP process is defined in the AIAG's APQP Manual, which is part of a series of interrelated

documents that the AIAG controls and publishes. The basis for the make-up of a Process Control

Plan is included in the APQP Manual.

3. Quality Management

Quality management is a method for ensuring that all the activities necessary to design, develop

and implement a product or service are effective and efficient with respect to the system and its

performance. Quality management can be considered to have three main components: quality

control, quality assurance and quality improvement. Quality management is focused not only on

product quality, but also the means to achieve it. Quality management therefore uses quality

assurance and control of processes as well as products to achieve more consistent quality.

Quality Management is all activities of the overall management function that determine the

quality policy, objectives and responsibilities and implement them by means such as quality

control and quality improvements within a quality system. Quality management is not a recent

phenomenon. Advanced civilizations that supported the arts and crafts allowed clients to choose

goods meeting higher quality standards than normal goods. In societies where art and craft (and

craftsmanship) were valued, one of the responsibilities of a master craftsman (and similarly for

artists) was to lead their studio, train and supervise the work of their craftsmen and apprentices.

The master craftsman set standards, reviewed the work of others and ordered rework and

revision as necessary. One of the limitations of the craft approach was that relatively few goods
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could be produced; on the other hand an advantage was that each item produced could be

individually shaped to suit the client. This craft based approach to quality and the practices used

were major inputs when quality management was created as a management science. During the

industrial revolution, the importance of craftsmen was diminished as mass production and

repetitive work practices were instituted. The aim was to produce large numbers of the same

goods. The first proponent in the US for this approach was Eli Whitney who proposed

(interchangeable) parts manufacture for muskets, hence producing the identical components and

creating a musket assembly line. The next step forward was promoted by several people

including Frederick Winslow Taylor a mechanical engineer who sought to improve industrial

efficiency. He is sometimes called "the father of scientific management." He was one of the

intellectual leaders of the Efficiency Movement and part of his approach laid a further foundation

for quality management, including aspects like standardization and adopting improved practices.

Henry Ford also was important in bringing process and quality management practices into

operation in his assembly lines. In Germany, Karl Friedrich Benz, often called the inventor of the

motor car, was pursuing similar assembly and production practices, although real mass

production was properly initiated in Volkswagen after world war two. From this period onwards,

North American companies focused predominantly upon production against lower cost with

increased efficiency. Walter A. Shewhart made a major step in the evolution towards quality

management by creating a method for quality control for production, using statistical methods,

first proposed in 1924. This became the foundation for his ongoing work on statistical quality

control. W. Edwards Deming later applied statistical process control methods in the United

States during World War II, thereby successfully improving quality in the manufacture of

munitions and other strategically important products.
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Topic : Companywide Assessment Of Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality Assurance

 Understand the History

 Learn about the Postwar Era

 Understand the Failure Testing

 Learn about the Statistical Control

 Learn about the Total Quality Control

Definition/Overview:

Middle Ages: The Middle Ages of European history are a period in history which lasted for

roughly a millennium, commonly dated from the fall of the Western Roman Empire in the 5th

century to the beginning of the Early Modern Period in the 16th century, marked by the division

of Western Christianity in the Reformation, the rise of humanism in the Italian Renaissance, and

the beginnings of European overseas expansion.

Industrial Revolution: The Industrial Revolution was a period in the late 18th and early 19th

centuries when major changes in agriculture, manufacturing, production, and transportation had a

profound effect on the socioeconomic and cultural conditions in Britain. The changes

subsequently spread throughout Europe, North America, and eventually the world. The onset of

the Industrial Revolution marked a major turning point in human society; almost every aspect of

daily life was eventually influenced in some way.
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Key Points:

1. Quality Assurance

Quality assurance, or QA for short, is the set of planned and systematic actions necessary to

provide appropriate confidence that a product or service will satisfy the requirements for quality.

When the first specialized craftsmen arose manufacturing tools for others, the principle of quality

was simple: "let the buyer beware" (caveat emptor).Early civil engineering projects needed to be

built from specifications in order to ensure the four sides of the base of the Great Pyramid of

Giza will be perpendicular to within 3.5 arc seconds. During the Middle Ages, guilds took the

responsibility of quality control upon themselves. Royal governments purchasing material were

interested in quality control as customers. For this reason, King John of England appointed a

certain William Wrotham to report about the construction and repair of ships. Some centuries

later, but also in England, Samuel Pepys, Secretary to the Admiralty, appointed multiple such

overseers. Prior to the extensive division of labor and mechanization resulting from the Industrial

Revolution, it was possible for workers to control the quality of their own products. Working

conditions then were more conducive to professional pride. The Industrial Revolution led to a

system in which large groups of people performing a similar type of work were grouped together

under the supervision of a foreman who was appointed to control the quality of work

manufactured.

2. History

During World War I, the manufacturing process became more complex, and the introduction of

large numbers of workers being supervised by a foreman designated to ensure the quality of the

work, which was being produced. This period also introduced mass production and piecework,

which created problems as workmen could now earn more money by the production of extra
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products, which in turn led to bad workmanship being passed on to the assembly lines. Due to

the large amount of bad workmanship being produced, the first full time inspectors were

introduced into the large-scale modern factory. These full time inspectors were the real

beginning of inspection quality control, and this was the beginning the large inspection

organizations of the 1920s and 1930s, which were separately organised from production and big

enough to be headed by superintendents.

The systematic approach to quality started in industrial manufacture during the 1930s, mostly in

the USA, when some attention was given to the cost of scrap and rework. With the impact of

mass production, which was required during the Second World War, it became necessary to

introduce a more appropriate form of quality control which can be identified as Statistical

Quality Control, or SQC. Some of the initial work for SQC is credited to Walter A. Shewhart of

Bell Labs, starting with his famous one-page memorandum of 1924. This system came about

with the realisation that quality cannot be fully inspected into a important batch of items . By

extending the inspection phase and making inspection organizations more efficient, it provides

inspectors with control tools such as sampling and control charts. SQC had a significant

contribution in that it provided a sampling inspection system where 100 per cent inspection was

not practicable. This type of inspection however did lead to a lack of attention to the engineering

activities for producing quality. For example, if you have a basic sampling scheme with an

acceptance level of 4%, what happens is you have a ratio of 96% products released onto the

market with 4% defective items this obviously is a fair risk if you are ensured that unfortunate

buyers will not complain.

3. Postwar Era

After World War II, the United States continued to apply the concepts of inspection and

sampling to remove defective product from production lines. However, there were many

individuals trying to lead U.S. industries towards a more comprehensive approach to quality.

Excluding the U.S., many countries' manufacturing capabilities were destroyed during the war.
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This placed American business in a position where advances in the collaborative approaches to

quality were essentially ignored. After World War II, the U.S. sent General Douglas MacArthur

to oversee the re-building of Japan. During this time, General MacArthur involved two key

individuals in the development of modern quality concepts: W. Edwards Deming and Joseph

Juran. Both individuals promoted the collaborative concepts of quality to Japanese business and

technical groups, and these groups utilized these concepts in the redevelopment of the Japanese

economy. Quality assurance applies to all forms of products and services. This introduced the

rules: "fit for purpose" and "do it right the first time". It includes the regulation of the quality of

raw materials, assemblies, products and components; services related to production; and

management, production, and inspection processes. One of the most widely used paradigms for

QA management is the PDCA (Plan-Do-Check-Act) approach, also known as the Shewhart

cycle.

4. Failure Testing

A valuable process to perform on a whole consumer product is failure testing, the operation of a

product until it fails, often under stresses such as increasing vibration, temperature and humidity.

This exposes many unanticipated weaknesses in a product, and the data is used to drive

engineering and manufacturing process improvements. Often quite simple changes can

dramatically improve product service, such as changing to mould-resistant paint or adding lock-

washer placement to the training for new assembly personnel.

5. Statistical Control

Many organizations use statistical process control to bring the organization to Six Sigma levels

of quality, in other words, so that the likelihood of an unexpected failure is confined to six

standard deviations on the normal distribution. This probability is less than four one-millionths.

Items controlled often include clerical tasks such as order-entry as well as conventional

manufacturing tasks. Traditional statistical process controls in manufacturing operations usually
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proceed by randomly sampling and testing a fraction of the output. Variances of critical

tolerances are continuously tracked, and manufacturing processes are corrected before bad parts

can be produced.

6. Total Quality Control

Deep Analysis of quality assurance practices and premisses used about them is the most

necessary inspection control of all in cases where, despite statistical quality control techniques or

quality improvements implemented, sales decrease. The major problem which leads to a decrease

in sales was that the specifications did not include the most important factor, What the

specifications have to state in order to satisfy the customer requirments? The major

characteristics, ignored during the search to improve manufacture and overall business

performance were:

 Reliability

 Maintainability

 Safety

Topic : Quality Improvement And Cost Reduction

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality Improvement

 Understand the Cost
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Definition/Overview:

TQM: Total Quality Management is a management strategy aimed at embedding awareness of

quality in all organizational processes.

Quality Control: In engineering and manufacturing, quality control and quality engineering are

used in developing systems to ensure products or services are designed and produced to meet or

exceed customer requirements. These systems are often developed in conjunction with other

business and engineering disciplines using a cross-functional approach.

Key Points:

1. Quality Improvement

There are many methods for quality improvement. These cover product improvement, process

improvement and people based improvement. In the following list are methods of quality

management and techniques that incorporate and drive quality improvement

 1. ISO 9004:2000, Guidelines for performance improvement.

 2. ISO 15504-4: 2005: Information technology, Process assessment, Part 4: Guidance on

use for process improvement and process capability determination.

 3. QFD: Quality Function Deployment, also known as the House of Quality approach.

 4. Kaizen:改善, Japanese for change for the better; the common English usage is

continual improvement.

 5. Zero Defect Program created by NEC Corporation of Japan, based upon Statistical

Process Control and one of the inputs for the inventors of Six Sigma.

 6. Six Sigma: 6σ, Six Sigma combines established methods such as Statistical Process

Control, Design of Experiments and FMEA in an overall framework.
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 7. PDCA: Plan, Do, Check, Act cycle for quality control purposes. (Six Sigma's DMAIC

method (Design, Measure, Analyze, Improve, Control) may be viewed as a particular

implementation of this.)

 8. Quality circle: a group (people oriented) approach to improvement.

 9. Taguchi methods: statistical oriented methods including Quality robustness, Quality

loss function and Target specifications.

 The Toyota Production System: reworked in the west into Lean Manufacturing.

 Kansei Engineering: an approach that focuses on capturing customer emotional feedback

about products to drive improvement.

 TQM: Total Quality Management is a management strategy aimed at embedding

awareness of quality in all organizational processes. First promoted in Japan with the

Deming prize which was adopted and adapted in USA as the Malcolm Baldrige National

Quality Award and in Europe as the European Foundation for Quality Management

award (each with their own variations).

 TRIZ: meaning "Theory of inventive problem solving"

 BPR: Business process reengineering, a management approach aiming at 'clean slate'

improvements (That is, ignoring existing practices).

Proponents of each approach have sought to improve them as well as apply them to enterprise

types not originally targeted. For example, Six Sigma was designed for manufacturing but has

spread to service enterprises. Each of these approaches and methods has met with success but

also with failures. Some of the common differentiators between success and failure include

commitment, knowledge and expertise to guide improvement, scope of change/improvement

desired (Big Bang type changes tend to fail more often compared to smaller changes) and

adaption to enterprise cultures. For example, quality circles do not work well in every enterprise

(and are even discouraged by some managers), and relatively few TQM-participating enterprises

have won the national quality awards. There has been well publicized failures of BPR, as well as

Six Sigma. Enterprises therefore need to consider carefully which quality improvement methods

to adopt, and certainly should not adopt all those listed here. It is important not to underestimate

the people factors, such as culture, in selecting a quality improvement approach. Any
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improvement (change) takes time to implement, gain acceptance and stabilize as accepted

practice. Improvement must allow pauses between implementing new changes so that the change

is stabilized and assessed as a real improvement, before the next improvement is made (hence

continual improvement, not continuous improvement). Improvements that change the culture

take longer as they have to overcome greater resistance to change. It is easier and often more

effective to work within the existing cultural boundaries and make small improvements (that is

Kaizen) than to make major transformational changes. Use of Kaizen in Japan was a major

reason for the creation of Japanese industrial and economic strength. On the other hand,

transformational change works best when an enterprise faces a crisis and needs to make major

changes in order to survive. In Japan, the land of Kaizen, Carlos Ghosn led a transformational

change at Nissan Motor Company which was in a financial and operational crisis. Well

organized quality improvement programs take all these factors into account when selecting the

quality improvement methods.

2. Cost

When a transaction takes place, it typically involves both private costs and external costs. Private

costs are the costs that the buyer of a good or service pays the seller. This can also be described

as the costs internal to the firm's production function. External costs (also called externalities), in

contrast, are the costs that people other than the buyer are forced to pay as a result of the

transaction. The bearers of such costs can be either particular individuals or society at large. Note

that external costs are often both non-monetary and problematic to quantify for comparison with

monetary values. They include things like pollution, things that society will likely have to pay

for in some way or at some time in the future, but that are not included in transaction prices.

Social costs are the sum of private costs and external costs. For example, the manufacturing cost

of a car (i.e., the costs of buying inputs, land tax rates for the car plant, overhead costs of running

the plant and labour costs) reflects the private cost for the manufacturer (in some ways, normal

profit can also be seen as a cost of production). The polluted waters or polluted air also created

as part of the process of producing the car is an external cost borne by those who are affected by

the pollution or who value unpolluted air or water. Because the manufacturer does not pay for
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this external cost (the cost of emitting undesirable waste into the commons), and does not include

this cost in the price of the car (a Kaldor-Hicks compensation), they are said to be external to the

market pricing mechanism. The air pollution from driving the car is also an externality produced

by the car user in the process of using his good. The driver does not compensate for the

environmental damage caused by using the car. A psychic cost is a subset of social costs that

specifically represent the costs of added stress or losses to quality of life. When developing a

business plan for a new company, product, or project, planners typically make cost estimates in

order to assess whether revenues/benefits will cover costs. This is done in both business and

government.

Costs are often underestimated resulting in cost overrun during implementation. Main causes of

cost underestimation and overrun are optimism bias and strategic misrepresentation. Reference

class forecasting was developed to curb optimism bias and strategic misrepresentation and arrive

at more accurate cost estimates. Cost Plus, is where the Price = Cost plus or minus X%, where x

is the percentage of built in overhead or profit margin. Cost Benefit Analysis is typically used by

governments to evaluate the desirability of a given intervention in markets. The aim is to gauge

the efficiency of the intervention relative to the status quo. The costs and benefits of the impacts

of an intervention are evaluated in terms of the public's willingness to pay for them (benefits) or

willingness to pay to avoid them (costs). Inputs are typically measured in terms of opportunity

costs - the value in their best alternative use. The guiding principle is to list all of the parties

affected by an intervention, and place a monetary value of the effect it has on their welfare as it

would be valued by them. The process involves monetary value of initial and ongoing expenses

vs. expected return. Constructing plausible measures of the costs and benefits of specific actions

is often very difficult. In practice, analysts try to estimate costs and benefits either by using

survey methods or by drawing inferences from market behaviour. For example, a product

manager may compare manufacturing and marketing expenses to projected sales for a proposed

product, and only decide to produce it if he expects the revenues to eventually recoup the costs.

Cost-benefit analysis attempts to put all relevant costs and benefits on a common temporal

footing. A discount rate is chosen, which is then used to compute all relevant future costs and

benefits in present-value terms. Most commonly, the discount rate used for present-value
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calculations is an interest rate taken from financial markets. This can be very controversial - for

example, a high discount rate implies a very low value on the welfare of future generations,

which may have a huge impact on the desirability of interventions to help the environment, and

so on. Empirical studies have suggested that in reality, people's discount rates do decline over

time. Because CBA aims to measure the public's true willingness to pay, this feature is typically

built into studies. During cost-benefit analysis, monetary values may also be assigned to less

tangible effects such as the various risks which could contribute to partial or total project failure;

loss of reputation, market penetration, long-term enterprise strategy alignments, etc. This is

especially true when governments use the technique, for instance to decide whether to introduce

business regulation, build a new road or offer a new drug on the state healthcare. In this case, a

value must be put on human life or the environment, often causing great controversy. The cost-

benefit principle says, for example, that we should install a guardrail on a dangerous stretch of

mountain road if the dollar cost of doing so is less than the implicit dollar value of the injuries,

deaths, and property damage thus prevented. Cost-benefit calculations typically involve using

time value of money formula. This is usually done by converting the future expected streams of

costs and benefits to a present value amount.

Topic : Operational Quality Planning And Sales Income

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality Planning

 Understand the Quality Implementation

 Learn about the Quality Monitoring and Control

 Understand the Integration of planning, Implementation and control feedback

 Learn about the Sales
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Definition/Overview:

Manufacturing: Manufacturing is the use of machines, tools and labor to make things for use or

sale. The term may refer to a range of human activity, from handicraft to high tech, but is most

commonly applied to industrial production, in which raw materials are transformed into finished

goods on a large scale. Such finished goods may be used for manufacturing other, more complex

products, such as household appliances or automobiles, or sold to wholesalers, who in turn sell

them to retailers, who then sell them to end users the "consumers".

Product: In marketing, a product is anything that can be offered to a market that might satisfy a

want or need. In retailing, products are called merchandise. In manufacturing, products are

purchased as raw materials and sold as finished goods. Commodities are usually raw materials

such as metals and agricultural products, but a commodity can also be anything widely available

in the open market.

Key Points:

1. Quality Planning

Just as in any management process, quality management also has three main components: (1)

planning, (2) implementation, and (3) monitoring and control. The planning part of quality

management, quality planning should deal with the following aspects:

 To set quality objectives and targets and take into account customers wants and the

marketability of the products etc
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 To carry out pre-production process capability or quality deliverability studies (to find

out whether the company is capable of producing and marketing the products of certain

quality)

 To establish the relative importance of the quality characteristics and specification, and

communicate to the production line people as well as to the vendors supplying the raw

materials specifications and drawing per se and never communicate what that particular

specification stands for and why.

 To look after various vendor quality control aspects such as examining new vendor

facilities their procedures and systems, setting up of the vendor rating scales and periodic

performance evaluation of the vendors.

 To establish statistical control techniques, charts and sampling plans.

 To establish training programs for various personnel in the company so that quality

consciousness gains a firm ground in the organization.

In short, designing the desired and deliverable quality standards is the job of quality planning.

2. Quality Implementation

The implementing part of quality management deals with:

 Performing laboratory tests and analysis on the raw materials, finished products, and the

semi-finished products for acceptance/rejection or for process control.

 Maintaining quality control equipment (Process, Laboratory and Inspection).

 Advising and providing assistance for the clarification and solution of quality

management problems in manufacturer.
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3. Quality Monitoring and Control

The monitoring and control function deals with:

 Appraising the quality plan vis--vis the problems of production and the problems of

vendor quality, so that appropriate action is taken to correct the initial planning errors.

 Appraising quality planning vis--vis the actual quality which has reached the customer

and what the latters reaction is regarding the product quality; how such reactions can be

set right by modification to the original quality plan.

 In addition to performing quality audits, monitoring the costs of quality and providing

such information to the quality planners so that they take appropriate action of the future.

4. Integration of planning, Implementation and control feedback

The organization for quality should ensure that the planning, implementation, monitoring and

control feedback cycle is properly facilitated. This is an important point. Since quality control is

everybodys business the organization for quality should be so structured that in making quality

everybodys concern it does not lead to a chaotic situation. In spite of the fact that many

functional departments are involved in the maintenance of quality, the integrity of the

management feedback cycle should be maintained for effective quality management. One may

delegate certain quality management tasks to particular departments. For instance, one may

assign the urgent in-process testing and inspection work to the shop floor people. But certain

important considerations must predominate to make this decentralization effective enough e.g.

the quality management personnel should periodically check the degree or strictness to which the

in plant quality control procedures are being followed; (2) they should also check periodically or

continuously the finished product quality; (3) the quality management department should provide

competent technical support to the shop floor people in helping them to solve day-to-day quality

problems; and (4) the inspectors on the shop floor should have been trained sufficiently to

perform their jobs. These are some of the precautions which need to be taken for the

decentralization of the quality management effort. Whenever there is such delegation, a tight

control by quality management is necessary.
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5. Sales

A sale is the pinnacle activity involved in selling products or services in return for money or

other compensation. It is an act of completion of a commercial activity. The "deal is closed",

means the customer has consented to the proposed product or service by making full or partial

payment (as in case of installments) to the seller. A sale is completed by the seller, the owner of

the goods. It starts with consent (or agreement) to an acquisition or appropriation or request

followed by the passing of title (property or ownership) in the item and the application and due

settlement of a price, the obligation for which arises due to the seller's requirement to pass

ownership, being a price the seller is happy to part with ownership of or any claim upon the item.

The purchaser, though a party to the sale, does not execute the sale, only the seller does that. To

be precise the sale completes prior to the payment and gives rise to the obligation of payment. If

the seller completes the first two above stages (consent and passing ownership) of the sale prior

to settlement of the price the sale is still valid and gives rise to an obligation to pay.

In Section 2 of this course you will cover these topics:
Quality Control

Process Management

Organization For Quality

Strategic Quality Management

Topic : Quality Control

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Definition of Control

 Understand the Measurement
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 Learn about the Self-control

Definition/Overview:

Quality assurance: Quality assurance covers all activities from design, development,

production, installation, servicing and documentation.

Total Quality Control: Total Quality Control is the most necessary inspection control of all in

cases where, despite statistical quality control techniques or quality improvements implemented,

sales decrease.

Key Points:

1. Definition of Control

As used in this book, control refers to the process employed to meet standards consistently. The

control process involves observing actual performance, comparing it with some standard, and

then taking action if the observed performance is significantly different from the standard. The

control process is a feedback loop (Figure 5.1). Control involves a universal sequence of steps as

follows:

 Choose the control subject, i.e., choose what we intend to regulate.

 Establish measurement.

 Establish standards of performance: product goals and process goals.

 Measure actual performance.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

20
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Compare actual measured performance to standards.

 Take action on the difference.

This universal sequence applies to individuals at all levels from the chief executive officer to

members of the workforce. The sequence can be applied as a framework for helping supervisors

and work teams to understand and run everyday work processes. Such a framework becomes

increasingly important as the team concept particularly self-directed teams emerges as an

important form of business life. When the natural work team in a department puts the control

process into practice, three purposes are served:

 Maintain the gains from improvement projects.

 Promote analysis of process variation, based on data, to identify improvement

opportunities.

 Allow team members to clarify their responsibilities and work to achieve a state of self-

control.

The first three steps in the control process (choose the subject, establish measurement, and

establish standards) require the participation of the department work team. The last three steps

(measure, compare to standards, and take action) can be the responsibility of the department

work team. Control, one of the trilogy of quality processes, is largely directed at meeting goals

and preventing adverse change, i.e., holding the status quo. In contrast, improvement focuses on

creating change, i.e., changing the status quo. The control process addresses sporadic quality

problems; the improvement process addresses chronic problems.
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1. Measurement

Quality measurement is central to the process of quality control: What gets measured, gets done.

Measurement is basic for all three operational quality processes and for strategic management:

For quality control, measurement provides feedback and early warnings of problems; for

operational quality planning, measurement quantifies customer needs and product and process

capabilities; for quality improvement, measurement can motivate people, prioritize improvement

opportunities, and help in diagnosing causes; and for strategic quality management, measurement

provides input for setting goals and later supplies the data for performance review. Figure 5.2

shows the far-reaching impact of measurement in quality management. Note how measurement

provides both alignment and linkages at several levels from daily work to strategic quality

planning. These elements, in turn, become drivers to encourage the use of measurements for

quality. This study presents concepts underlying measurement; later chapters present examples

of quality measurement at both the operational and strategic levels.

The following principles can help to develop effective measurements for quality:

 Define the purpose and use that will be made of the measurement. An example of

particular importance is the application of measurements in quality improvement. Final

measurements must be supplemented with intermediate measurements needed for

diagnosis.

 Emphasize customer-related measurements; be sure to include both external and internal

customers.

 Focus on measurements that are useful not just easy to collect. When quantification is

difficult, surrogate measures can at least provide a partial understanding of an output.

 Provide for participation from all levels in both the planning and implementation of

measurements. Measurements that are not used will eventually be ignored.

 Provide for making measurements as close as possible to the activities they impact. This

timing facilitates diagnosis and decision making.

 Provide not only concurrent indicators but also leading and lagging indicators.
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 Current and historical measurements are necessary, but leading indicators help to look

into the future.

2. Self-control

Ideally, quality planning for any task should put the employee into a state of self-control. When

work is organized so that a person has full mastery over the attainment of planned results, that

person is said to be in a state of self-control and can therefore be held responsible for the results.

Self-control is a universal concept, applicable to a general manager responsible for running a

company division at a profit, a plant manager responsible for meeting the various goals set for

that plant, a technician running a chemical reactor, or a bank teller serving customers. Classical

control and self-control are complementary (Table 5.1).

An important difference, however, involves timing. Classical control takes place during the

execution of a task; self-control provides useful criteria for evaluating plans before a task is

executed. Kondo and Kano (1999, p. 41.3) submit that there is a relationship among the control

process; the plan, do, check, act cycle; and the concept of self-control. Figure 5.3a depicts the

plan, do, check, act cycle, which corresponds to the main elements of the feedback loop (Figure

5.1) of the control process. They observe that individual worker performance during the do step

comprises a plan, do, check, act cycle (Figure 5.3b). The extent to which the task of the worker is

adequately planned reflects the degree to which the worker is placed in a state of self-control.

The plan, do, check, act cycle is often called the Deming cycle. Some authors refer to the cycle

as plan, do, study, act. Gitlow et al. (1995) emphasize that the cycle repeats over and over and

provides a means of never-ending improvement. For both self-control and the Deming cycle, the

concept of standardization of work practices is important. Here employees apply a standardize,

do, study, act (SDSA) cycle. Employees analyze the process to develop best-practice methods,

use the best-practice methods on a trial basis, evaluate the effectiveness of the best practices, and

document the standardized process. This standard process helps to stabilize the process and

reduce variation.
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Topic : Process Management

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Process Management

 Understand the Business Process Management

 Learn about the Business Process Management Life-cycle

 Understand the Design, Modeling, Execution

 Learn about the Monitoring, Process Mining, Optimization

 Learn about the Future Developments

Definition/Overview:

Process mining: Process mining is a collection of methods and tools related to process

monitoring.

Monitoring: Monitoring encompasses the tracking of individual processes, so that information

on their state can be easily seen, and statistics on the performance of one or more processes can

be provided.
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Key Points:

1. Process Management

Process management is the ensemble of activities of planning and monitoring the performance of

a process, especially in the sense of business process, often confused with reengineering. Process

Management is the application of knowledge, skills, tools, techniques and systems to define,

visualize, measure, control, report and improve processes with the goal to meet customer

requirements profitably. It is different from program management in that program management

is concerned with managing a group of inter-dependent projects.

2. Business Process Management

Business process management (BPM) is a method of efficiently aligning an organization with the

wants and needs of clients. It is a holistic management approach that promotes business

effectiveness and efficiency while striving for innovation, flexibility and integration with

technology. As organizations strive for attainment of their objectives, BPM attempts to

continuously improve processes the process to define, measure and improve your processes a

process optimization' process. A business process is a collection of related, structured activities

that produce a service or product that meet the needs of a client. These processes are critical to

any organization as they generate revenue and often represent a significant proportion of costs.

BPM is considered by some to be a philosophy. BPM alignment to the customer means that

customer-facing staff are best suited to understand customer needs and must be empowered to

make improvements. Many of these improvements can be done without the use of new

technology. BPM System (BPMS) is sometimes seen as the whole of BPM. Some see that

information moves between enterprise software packages and immediately think of Service

Oriented Architecture (SOA); while others believe that modeling is the only way to create the

perfect process, so they think of modeling as BPM. Both of these concepts go into the definition

of Business Process Management. For instance, the size and complexity of daily tasks often

requires the use of technology to model efficiently. Bringing the power of technology to staff is
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part of the BPM credo. Many thought BPM as the bridge between Information Technology (IT)

and Business.

Figure 6.1: Example of Business Process Management (BPM) Service Pattern: This pattern

shows how business process management (BPM) tools can be used to implement business

processes through the orchestration of activities between people and systems

BPMS could be industrial specific and can be driven by software such as Agilent OpenLAB

BPM. Some other products may focus on Enterprise Resource Planning and warehouse

management. Validation of BPMS is another technical issue which vendors and users need to be

aware of, if regulatory compliances are mandatory. The task could be performed either by an

authenticated third party or by user themselves. In either way, validation documentation need to

be generated. The validation document usually can either be published officially or well retained

by users.

3. Business Process Management Life-cycle

The activities which constitute business process management can be grouped into five

categories: design, modeling, execution, monitoring, and optimization (see Figure 6.2).

4. Design

Process Design encompasses both the identification of existing processes and designing the "to-

be" process. Areas of focus include: representation of the process flow, the actors within it, alerts

& notifications, escalations, Standard Operating Procedures, Service Level Agreements, and task
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hand-over mechanisms. Good design reduces the number of problems over the lifetime of the

process; a real world analogy can be having an architect design a house. Whether or not existing

processes are considered, the aim of this step is to ensure that a correct and efficient theoretical

design is prepared. The proposed improvement could be in human to human, human to system,

and system to system workflows, and might target regulatory, market, or competitive challenges

faced by the businesses.

5. Modeling

Modeling takes the theoretical design and introduces combinations of variables, for instance,

changes in the cost of materials or increased rent that determine how the process might operate

under different circumstances. It also involves running "what-if analysis" on the processes: What

if I have 75% of resources to do the same task? What if I want to do the same job for 80% of the

current cost?

6. Execution

One way to automate processes is to develop or purchase an application that executes the

required steps of the process; however, in practice, these applications rarely execute all the steps

of the process accurately or completely. Another approach is to use a combination of software

and human intervention; however this approach is more complex, making documenting a process

difficult. As a response to these problems, software has been developed that enables the full

business process (as developed in the process design activity) to be defined in a computer

language which can be directly executed by the computer. The system will either use services in

connected applications to perform business operations (e.g. calculating a repayment plan for a

loan) or, when a step is too complex to automate, will message a human requesting input.

Compared to either of the previous approaches, directly executing a process definition can be

more straightforward and therefore easier to improve. However, automating a process definition

requires flexible and comprehensive infrastructure which typically rules out implementing these
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systems in a legacy IT environment. The commercial BPM software market has focused on

graphical process model development, rather than text-language based process models, as a

means to reduce the complexity of model development. Visual programming using graphical

metaphors has increased productivity in a number of areas of computing and is well accepted by

users. Business rules have been used by systems to provide definitions for governing behavior,

and a business rule engine can be used to drive process execution and resolution.

7. Monitoring

Monitoring encompasses the tracking of individual processes so that information on their state

can be easily seen and statistics on the performance of one or more processes provided. An

example of the tracking is being able to determine the state of a customer order (e.g. ordered

arrived, awaiting delivery, invoice paid) so that problems in its operation can be identified and

corrected. In addition, this information can be used to work with customers and suppliers to

improve their connected processes. Examples of the statistics are the generation of measures on

how quickly a customer order is processed or how many orders were processed in the last month.

These measures tend to fit into three categories: cycle time, defect rate and productivity. The

degree of monitoring depends on what information the business wants to evaluate and analyze

and how business wants it to be monitored, in real-time or ad-hoc. Here, business activity

monitoring (BAM) extends and expands the monitoring tools in generally provided by BPMS.

8. Process mining

Process mining is a collection of methods and tools related to process monitoring. The aim of

process mining is to analyze event logs extracted through process monitoring and to compare

them with an 'a priori' process model. Process mining allows process analysts to detect

discrepancies between the actual process execution and the a priori model as well as to analyze

bottlenecks.
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9. Optimization

Process optimization includes retrieving process performance information from modeling or

monitoring phase and identifying the potential or actual bottlenecks and potential rooms for cost

savings or other improvements and then applying those enhancements in the design of the

process thus continuing the value cycle of business process management.

10. Future Developments

Although the initial focus of BPM was on the automation of mechanistic business processes, it

has since been extended to integrate human-driven processes in which human interaction takes

place in series or parallel with the mechanistic processes. A common form is where individual

steps in the business process which require human intuition or judgment to be performed are

assigned to the appropriate members of an organization (as with workflow systems). More

advanced forms such as human interaction management are in the complex interaction between

human workers in performing a workgroup task. In this case many people and system interact in

structured, ad-hoc, and sometimes completely dynamic ways to complete one to many

transactions. BPM can be used to understand organizations through expanded views that would

not otherwise be available to organize and present. These views include the relationships of

processes to each other which, when included in the process model, provide for advanced

reporting and analysis that would not otherwise be available. BPM is regarded by some as the

backbone of enterprise content management.
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Topic : Organization For Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Just-in-time (JIT)

 Understand the Technique

 Learn about the Philosophy of JIT

 Understand the Stocks

 Learn about the Transaction Cost Approach

 Understand the Price volatility, Quality volatility and Demand stability

Definition/Overview:

Quality: Quality in business, engineering and manufacturing has a pragmatic interpretation as

the non-inferiority or superiority of something. Quality is a perceptual, conditional and

somewhat subjective attribute and may be understood differently by different people. Consumers

may focus on the specification quality of a product/service, or how it compares to competitors in

the marketplace. Producers might measure the conformance quality, or degree to which the

product/service was produced correctly.
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Key Points:

1. Just-in-time (JIT)

Just-in-time (JIT) is an inventory strategy implemented to improve the return on investment of a

business by reducing in-process inventory and its associated carrying costs. In order to achieve

JIT the process must have signals of what is going on elsewhere within the process. This means

that the process is often driven by a series of signals, which can be Kanban (Kanban?) that tell

production processes when to make the next part. Kanban are usually 'tickets' but can be simple

visual signals, such as the presence or absence of a part on a shelf. When implemented correctly,

JIT can lead to dramatic improvements in a manufacturing organization's return on investment,

quality, and efficiency. Some have suggested that "Just on Time" would be a more appropriate

name since it emphasizes that production should create items that arrive when needed and neither

earlier nor later. Quick communication of the consumption of old stock which triggers new stock

to be ordered is key to JIT and inventory reduction. This saves warehouse space and costs.

However since stock levels are determined by historical demand any sudden demand rises above

the historical average demand, the firm will deplete inventory faster than usual and cause

customer service issues. Some have suggested that recycling Kanban faster can also help flex the

system by as much as 10-30%. In recent years manufacturers have touted a trailing 13 week

average as a better predictor for JIT planning than most forecastors could provide.

2. Technique

The technique was first used by the Ford Motor Company as described explicitly by Henry

Ford's My Life and Work (1923): "We have found in buying materials that it is not worthwhile to

buy for other than immediate needs. We buy only enough to fit into the plan of production,

taking into consideration the state of transportation at the time. If transportation were perfect and

an even flow of materials could be assured, it would not be necessary to carry any stock

whatsoever. The carloads of raw materials would arrive on schedule and in the planned order and

amounts, and go from the railway cars into production. That would save a great deal of money,

for it would give a very rapid turnover and thus decrease the amount of money tied up in
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materials. With bad transportation one has to carry larger stocks." This statement also describes

the concept of "dock to factory floor" in which incoming materials are not even stored or

warehoused before going into production. The concept needed an effective freight management

system (FMS); Ford's Today and Tomorrow (1926) describes one.

The technique was subsequently adopted and publicized by Toyota Motor Corporation of Japan

as part of its Toyota Production System (TPS). It is hard for Japanese corporations to warehouse

finished products and parts, due to the limited amount of land available for them. Before the

1950s, this was thought to be a disadvantage because it forced the production lot size below the

economic lot size. (An economic lot size is the number of identical products that should be

produced, given the cost of changing the production process over to another product.) The

undesirable result was poor return on investment for a factory. The chief engineer at Toyota in

the 1950s, Taiichi Ohno (大野耐一, Ohno Taiichi), examined accounting assumptions and

realized that another method was possible. The factory could implement JIT which would require

it to be made more flexible and reduce the overhead costs of retooling and thereby reduce the

economic lot size to fit the available warehouse space. JIT is now regarded by Ohno as one of

the two 'pillars' of the Toyota Production System. Therefore over a period of several years,

Toyota engineers redesigned car models for commonality of tooling for such production

processes as paint-spraying and welding. Toyota was one of the first to apply flexible robotic

systems for these tasks. Some of the changes were as simple as standardizing the hole sizes used

to hang parts on hooks. The number and types of fasteners were reduced in order to standardize

assembly steps and tools. In some cases, identical sub-assemblies could be used in several

models.

Toyota engineers then determined that the remaining critical bottleneck in the retooling process

was the time required to change the stamping dies used for body parts. These were adjusted by

hand, using crowbars and wrenches. It sometimes took as long as several days to install a large,

multi-ton die set and adjust it for acceptable quality. Further, these were usually installed one at a
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time by a team of experts, so that the line was down for several weeks. So, Toyota implemented

a strategy now called Single Minute Exchange of Die (SMED), developed with Shigeo Shingo

(新郷重雄, Shingō Shigeo?). With very simple fixtures, measurements were substituted for

adjustments. Almost immediately, die change times fell to hours instead of days. At the same

time, quality of the stampings became controlled by a written recipe, reducing the skill level

required for the change. Further analysis showed that a lot of the remaining time was used to

search for hand tools and move dies. Procedural changes (such as moving the new die in place

with the line in operation) and dedicated tool-racks reduced the die-change times to as little as 40

seconds. Today dies are changed in a ripple through the factory as a new product begins flowing.

After SMED, economic lot sizes fell to as little as one vehicle in some Toyota plants. Carrying

the process into parts-storage made it possible to store as little as one part in each assembly

station. When a part disappeared, that was used as a signal (Kanban) to produce or order a

replacement.

3. Philosophy of JIT

The philosophy of JIT is simple - inventory is defined to be waste. JIT inventory systems expose

the hidden causes of inventory keeping and are therefore not a simple solution a company can

adopt; there is a whole new way of working the company must follow in order to manage its

consequences. The ideas in this way of working come from many different disciplines including

statistics, industrial engineering, production management and behavioral science. In the JIT

inventory philosophy there are views with respect to how inventory is looked upon, what it says

about the management within the company, and the main principle behind JIT. Inventory is seen

as incurring costs, or waste, instead of adding value, contrary to traditional accounting. This does

not mean to say JIT is implemented without an awareness that removing inventory exposes pre-

existing manufacturing issues. Under this way of working, businesses are encouraged to

eliminate inventory that does not compensate for manufacturing issues, and then to constantly

improve processes so that less inventory can be kept. Secondly, allowing any stock habituates the

management to stock keeping and it can then be a bit like a narcotic. Management are then

tempted to keep stock there to hide problems within the production system. These problems
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include backups at work centres, machine reliability, process variability, lack of flexibility of

employees and equipment, and inadequate capacity among other things. In short, the just-in-time

inventory system is all about having the right material, at the right time, at the right place, and in

the exact amount, without the safety net of inventory. The JIT system has implications of which

are broad for the implementers.

4. Stocks

JIT emphasises inventory as one of the seven wastes (overproduction, waiting time,

transportation, inventory, processing, motion and product defect), and as such its practice

involves the philosophical aim of reducing input buffer inventory to zero. Zero buffer inventory

means that production is not protected from exogenous (external) shocks. As a result, exogenous

shocks reducing the supply of input can easily slow or stop production with significant negative

consequences. For example Toyota suffered a major supplier failure as a result of the 1997 Aisin

fire which rendered one of its suppliers incapable of fulfilling Toyota's orders. In the U.S., the

1992 railway strikes resulted in General Motors having to idle a 75,000-worker plant because

they had no supplies coming in.

5. Transaction Cost Approach

JIT reduces inventory in a firm. However, unless it is used throughout the supply chain, it can be

hypothesized that firms are simply outsourcing their input inventory to suppliers. This effect was

investigated by Newman (1993), who found, on average, suppliers in Japan charged JIT

customers a 5% price premium.
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6. Price volatility

JIT implicitly assumes a level of input price stability such that it is desirable to inventory inputs

at today's prices. Where input prices are expected to rise storing inputs may be desirable.

7. Quality volatility

JIT implicitly assumes the quality of available inputs remains constant over time. If not, firms

may benefit from hoarding high quality inputs.

8. Demand stability

Karmarker (1989) highlights the importance of relatively stable demand which can help ensure

efficient capital utilisation rates. Karmarker argues without a significant stable component of

demand, JIT becomes untenable in high capital cost production.

Topic : Strategic Quality Management

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Strategic Management

 Understand the general Approaches

 Learn about the Strategy Hierarchy

 Understand the Historical Development

 Learn about the Growth and Portfolio Theory
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Definition/Overview:

Strategy Formulation: Performing a situation analysis, self-evaluation and competitor analysis:

both internal and external; both micro-environmental and macro-environmental.

Strategy Implementations: Allocation and management of sufficient resources (financial,

personnel, time, technology support).

Key Points:

1. Strategic Management

Strategic management is the art and science of formulating, implementing and evaluating cross-

functional decisions that will enable an organization to achieve its objectives. It is the process of

specifying the organization's mission, vision and objectives, developing policies and plans, often

in terms of projects and programs, which are designed to achieve these objectives and then

allocating resources to implement the policies, and plans, projects and programs. Strategic

management seeks to coordinate and integrate the activities of the various functional areas of a

business in order to achieve long-term organizational objectives. A balanced scorecard is often

used to evaluate the overall performance of the business and its progress towards objectives.

Strategic management is the highest level of managerial activity. Strategies are typically planned,

crafted or guided by the Chief Executive Officer, approved or authorized by the Board of

directors, and then implemented under the supervision of the organization's top management

team or senior executives. Strategic management provides overall direction to the enterprise and

is closely related to the field of Organization Studies. In the field of business administration it is

useful to talk about "strategic alignment" between the organization and its environment or
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"strategic consistency". According to Arieu (2007), "there is strategic consistency when the

actions of an organization are consistent with the expectations of management, and these in turn

are with the market and the context." Strategic management is an ongoing process that evaluates

and controls the business and the industries in which the company is involved; assesses its

competitors and sets goals and strategies to meet all existing and potential competitors; and then

reassesses each strategy annually or quarterly [i.e. regularly] to determine how it has been

implemented and whether it has succeeded or needs replacement by a new strategy to meet

changed circumstances, new technology, new competitors, a new economic environment., or a

new social, financial, or political environment.

2. General Approaches

In general terms, there are two main approaches, which are opposite but complement each other

in some ways, to strategic management. One is called The Industrial Organizational Approach

and the other is called The Sociological Approach. Strategic management techniques can be

viewed as bottom-up, top-down, or collaborative processes. In the bottom-up approach,

employees submit proposals to their managers who, in turn, funnel the best ideas further up the

organization. This is often accomplished by a capital budgeting process. Proposals are assessed

using financial criteria such as return on investment or cost-benefit analysis. Cost

underestimation and benefit overestimation are major sources of error. The proposals that are

approved form the substance of a new strategy, all of which is done without a grand strategic

design or a strategic architect. The top-down approach is the most common by far. In it, the

CEO, possibly with the assistance of a strategic planning team, decides on the overall direction

the company should take. Some organizations are starting to experiment with collaborative

strategic planning techniques that recognize the emergent nature of strategic decisions.
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3. The Strategy Hierarchy

In most (large) corporations there are several levels of strategy. Strategic management is the

highest in the sense that it is the broadest, applying to all parts of the firm. It gives direction to

corporate values, corporate culture, corporate goals, and corporate missions. Under this broad

corporate strategy there are often functional or business unit strategies.

Functional strategies include marketing strategies, new product development strategies, human

resource strategies, financial strategies, legal strategies, supply-chain strategies, and information

technology management strategies. The emphasis is on short and medium term plans and is

limited to the domain of each departments functional responsibility. Each functional department

attempts to do its part in meeting overall corporate objectives, and hence to some extent their

strategies are derived from broader corporate strategies.

Many companies feel that a functional organizational structure is not an efficient way to organize

activities so they have reengineered according to processes or strategic business units (called

SBUs). A strategic business unit is a semi-autonomous unit within an organization. It is usually

responsible for its own budgeting, new product decisions, hiring decisions, and price setting. An

SBU is treated as an internal profit centre by corporate headquarters. Each SBU is responsible

for developing its business strategies, strategies that must be in tune with broader corporate

strategies.

The lowest level of strategy is operational strategy. It is very narrow in focus and deals with day-

to-day operational activities such as scheduling criteria. It must operate within a budget but is not

at liberty to adjust or create that budget. Operational level strategy was encouraged by Peter

Drucker in his theory of management by objectives (MBO). Operational level strategies are

informed by business level strategies which, in turn, are informed by corporate level strategies.
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Business strategy, which refers to the aggregated operational strategies of single business firm or

that of an SBU in a diversified corporation refers to the way in which a firm competes in its

chosen arenas.

Corporate strategy, then, refers to the overarching strategy of the diversified firm. Such corporate

strategy answers the questions of "in which businesses should we compete?" and "how does

being in one business add to the competitive advantage of another portfolio firm, as well as the

competitive advantage of the corporation as a whole?"

Since the turn of the millennium, there has been a tendency in some firms to revert to a simpler

strategic structure. This is being driven by information technology. It is felt that knowledge

management systems should be used to share information and create common goals. Strategic

divisions are thought to hamper this process. Most recently, this notion of strategy has been

captured under the rubric of dynamic strategy, popularized by the strategic management textbook

authored by Carpenter and Sanders. This work builds on that of Brown and Eisenhart as well as

Christensen and portrays firm strategy, both business and corporate, as necessarily embracing

ongoing strategic change, and the seamless integration of strategy formulation and

implementation. Such change and implementation are usually built into the strategy through the

staging and pacing facets.

4. Historical Development of Strategic Management

Strategic management as a discipline originated in the 1950s and 60s. Although there were

numerous early contributors to the literature, the most influential pioneers were Alfred D.

Chandler, Jr., Philip Selznick, Igor Ansoff, and Peter Drucker. Alfred Chandler recognized the

importance of coordinating the various aspects of management under one all-encompassing

strategy. Prior to this time the various functions of management were separate with little overall
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coordination or strategy. Interactions between functions or between departments were typically

handled by a boundary position, that is, there were one or two managers that relayed information

back and forth between two departments. Chandler also stressed the importance of taking a long

term perspective when looking to the future. In his 1962 groundbreaking work Strategy and

Structure, Chandler showed that a long-term coordinated strategy was necessary to give a

company structure, direction, and focus. He says it concisely, structure follows strategy.

In 1957, Philip Selznick introduced the idea of matching the organization's internal factors with

external environmental circumstances. This core idea was developed into what we now call

SWOT analysis by Learned, Andrews, and others at the Harvard Business School General

Management Group. Strengths and weaknesses of the firm are assessed in light of the

opportunities and threats from the business environment.

Igor Ansoff built on Chandler's work by adding a range of strategic concepts and inventing a

whole new vocabulary. He developed a strategy grid that compared market penetration

strategies, product development strategies, market development strategies and horizontal and

vertical integration and diversification strategies. He felt that management could use these

strategies to systematically prepare for future opportunities and challenges. In his 1965 classic

Corporate Strategy, he developed the gap analysis still used today in which we must understand

the gap between where we are currently and where we would like to be, then develop what he

called gap reducing actions.

Peter F Drucker was a prolific strategy theorist, author of dozens of management books, with a

career spanning five decades. His contributions to strategic management were many but two are

most important. Firstly, he stressed the importance of objectives. An organization without clear

objectives is like a ship without a rudder. As early as 1954 he was developing a theory of

management based on objectives. This evolved into his theory of management by objectives
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(MBO). According to Drucker, the procedure of setting objectives and monitoring your progress

towards them should permeate the entire organization, top to bottom. His other seminal

contribution was in predicting the importance of what today we would call intellectual capital.

He predicted the rise of what he called the knowledge worker and explained the consequences of

this for management. He said that knowledge work is non-hierarchical. Work would be carried

out in teams with the person most knowledgeable in the task at hand being the temporary leader.

5. Growth and Portfolio Theory

In the 1970s much of strategic management dealt with size, growth, and portfolio theory. The

PIMS study was a long term study, started in the 1960s and lasted for 19 years, that attempted to

understand the Profit Impact of Marketing Strategies (PIMS), particularly the effect of market

share. Started at General Electric, moved to Harvard in the early 1970s, and then moved to the

Strategic Planning Institute in the late 1970s, it now contains decades of information on the

relationship between profitability and strategy. Their initial conclusion was unambiguous: The

greater a company's market share, the greater will be their rate of profit. The high market share

provides volume and economies of scale. It also provides experience and learning curve

advantages. The combined effect is increased profits. The studies conclusions continue to be

drawn on by academics and companies today: "PIMS provides compelling quantitative evidence

as to which business strategies work and don't work" - Tom Peters.

The benefits of high market share naturally lead to an interest in growth strategies. The relative

advantages of horizontal integration, vertical integration, diversification, franchises, mergers and

acquisitions, joint ventures, and organic growth were discussed. The most appropriate market

dominance strategies were assessed given the competitive and regulatory environment. There

was also research that indicated that a low market share strategy could also be very profitable.

Schumacher (1973), Woo and Cooper (1982), Levenson (1984), and later Traverso (2002)

showed how smaller niche players obtained very high returns. By the early 1980s the paradoxical

conclusion was that high market share and low market share companies were often very
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profitable but most of the companies in between were not. This was sometimes called the hole in

the middle problem. This anomaly would be explained by Michael Porter in the 1980s. The

management of diversified organizations required new techniques and new ways of thinking.

The first CEO to address the problem of a multi-divisional company was Alfred Sloan at General

Motors. GM was decentralized into semi-autonomous strategic business units (SBU's), but with

centralized support functions.

One of the most valuable concepts in the strategic management of multi-divisional companies

was portfolio theory. In the previous decade Harry Markowitz and other financial theorists

developed the theory of portfolio analysis. It was concluded that a broad portfolio of financial

assets could reduce specific risk. In the 1970s marketers extended the theory to product portfolio

decisions and managerial strategists extended it to operating division portfolios. Each of a

companys operating divisions were seen as an element in the corporate portfolio. Each operating

division (also called strategic business units) was treated as a semi-independent profit center with

its own revenues, costs, objectives, and strategies. Several techniques were developed to analyze

the relationships between elements in a portfolio. B.C.G. Analysis, for example, was developed

by the Boston Consulting Group in the early 1970s. This was the theory that gave us the

wonderful image of a CEO sitting on a stool milking a cash cow. Shortly after that the G.E. multi

factoral model was developed by General Electric. Companies continued to diversify until the

1980s when it was realized that in many cases a portfolio of operating divisions was worth more

as separate completely independent companies.

In Section 3 of this course you will cover these topics:
Developing A Quality Culture

Understanding Customer Needs

Designing For Quality

Supply Chain Management

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

42
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Topic : Developing A Quality Culture

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality, Business and Culture

 Understand the Culture

 Values of Quality Culture

 Learn about the Quality Management System

Definition/Overview:

Loyalty: Loyalty is faithfulness or a devotion to a person or cause.

Consumer: Consumer is a broad label that refers to any individuals or households that use goods

and services generated within the economy. The concept of a consumer is used in different

contexts, so that the usage and significance of the term may vary.

Key Points:

1. Quality, Business and Culture

All businesses are systems. What a business system does is take inputs from various suppliers,

and transform these into outputs that customers will value. When your business does this well,

your customers will want your company's outputs enough to purchase them at a price high
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enough for you to be profitable. As a system, a business has a lot of interacting parts that

transform inputs into outputs. The way these parts interact makes up the system's transformation

processes. These parts are interdependent and affect one another. Figure 9.1 is a way of

illustrating how an organization operates as a system. The arrows are the processes. If you touch

one, it will inevitably affect another and so on in a chain reaction throughout the system.

If you want the whole system to work well, you can't just focus on one part, optimize its

performance, and expect what you did there to trickle down through the whole system. You have

always got to consider the implications of any action for how it will affect everything else. So

here is a crucial point for managing well: What you have to always think about is the whole

system and its processes. Even if you are not aware of it, what you will be managing are

processes. And if you are not aware of it, you are likely to do a poor job of it. You will cause

waste and rework. You might make your employees unhappy and undermine their motivation to

work hard. You will compromise the quality of your products and services to customers.

2. Culture

Culture is easy to define but sometimes it is very difficult to understand. According to its

definition, it's the shared beliefs, values, attitudes, institutions, and behavior patterns that

characterize the members of a community or organization. In the type of culture we are going to

cover, what's good for the company and for customers comes together and becomes the driving

force behind what you and everyone else do. Figure 9.2 on the next page summarizes this idea of

the origin and results of a quality culture. What it shows is that such a culture starts with

managers who understand and believe the implications of the systems view and the necessity of

serving customers to succeed. This results in a culture where we understand that a positive

internal environment and the creation of delighted customers go together. It is a culture that

naturally emphasizes continuous improvement of processes, one that results in a healthy

workplace, satisfied customers, and a growing profitable company. A great strength of TQM and

the systems view is that it shows us that growth, profitability, customer satisfaction, and a
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healthy work environment are not mutually exclusive. In fact, they are mutually supportive and

necessary to succeed over the long haul. Consider this story from a book entitled Making Quality

Work. "Some IBM executives were here on a study visit just yesterday," one executive of a

Japanese company noted. "They told us that, at IBM, total quality management is 70 percent

attitude and only 30 percent quality control technique." He then frowned and silently shook his

head. We could guess what he was thinking. Such a "soft" approach to managing quality might

be acceptable but it would never pass muster in Japan. We were wrong. "In Japan," the executive

concluded, "total quality management is 90 percent attitude." (Attitude is like values, it

represents the outlook and thoughts from which your views on managing emerge.)

Why start with cultural values in implementing TQM? Behavior is the direct result of a person's

values and assumptions. In other words, if I know what your values are, this helps me understand

what you are likely to do in various situations. What are values? They are our basic beliefs about

what is right, good, true, correct, desirable, moral, and so on. We can think of values as a mental

toolkit we use to understand how to relate to various circumstances and decide what to do next.

All of us behave in ways that are consistent with our values. For example, people may say they

value fair play, and by knowing this, we can understand that they will not do anything to deceive

us in our dealings with them. Someone else may value "winning at any cost." These people are

likely to do anything to come out on top in a deal, even if it means taking advantage of the

person they are dealing with. In a business, employees will behave in ways that are consistent

with the core values of the culture. And as a leader of your business, you are the one who

establishes those values.

3. Values of Quality Culture

Value 1. We're all in this together: company, suppliers, and customers.

Value 2. No subordinates or superiors allowed.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

45
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Value 3. Open, honest communication is vital.

Value 4. Everyone has access to all the information they need.

Value 5. Focus on processes.

Value 6. There are no successes or failures, just learning experiences.

4. Quality Management System

Quality Management System (QMS) can be defined as a set of policies, processes and

procedures required for planning and execution (production / development / service) in the core

business area of an organization. QMS integrates the various internal processes within the

organization and intends to provide a process approach for project execution. QMS enables the

organizations to identify, measure, control and improve the various core business processes that

will ultimately lead to improved business performance. The concept of quality as we think of it

now first emerged out of the Industrial Revolution. Previously goods had been made from start to

finish by the same person or team of people, with handcrafting and tweaking the product to meet

'quality criteria'. Mass production brought huge teams of people together to work on specific

stages of production where one person would not necessarily complete a product from start to

finish. In the late 1800s pioneers such as Frederick Winslow Taylor and Henry Ford recognized

the limitations of the methods being used in mass production at the time and the subsequent

varying quality of output. Taylor established Quality Departments to oversee the quality of

production and rectifying of errors, and Ford emphasized standardization of design and

component standards to ensure a standard product was produced. Management of quality was the

responsibility of the Quality department and was implemented by Inspection of product output to

'catch' defects. Application of statistical control came later as a result of World War production

methods. Quality management systems are the outgrowth of work done by W. Edwards Deming,

a statistician, after whom the Deming Prize for quality is named. Quality, as a profession and the

managerial process associated with the quality function, was introduced during the second-half

of the 20th century, and has evolved since then. Over this period, few other disciplines have seen
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as many changes as the quality profession. The quality profession grew from simple control, to

engineering, to systems engineering. Quality control activities were predominant in the 1940s,

1950s, and 1960s. The 1970s were an era of quality engineering and the 1990s saw quality

systems as an emerging field. Like medicine, accounting, and engineering, quality has achieved

status as a recognized profession.

Topic : Understanding Customer Needs

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Customers Needs

 Learn about the Customer Relationship Management

 Understand the Operational CRM

 Learn about the Collaborative CRM

 Understand the Geographic CRM

 Learn about the Strategy

Definition/Overview:

Customer Facing Operations: The people and the technology support of processes that affect a

customer's experience at the frontline interface between the customer and the organization.

External Collaboration functions: The people and technology support of processes supporting

an organization and its cultivation of customer relationships that are affected by the
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organization's own relationship with suppliers/vendors and retail outlets/distributors. Some

would also include industry cooperative networks, e.g. lobbying groups, trade associations.

Key Points:

1. Customers Needs

Team prioritizes internal needs rather than customer needs. The biggest mistake made by teams

who do not interview their customers is to focus on internal needs rather than customer needs.

Example: An office service group for small business owners decides to improve work efficiency;

so they fire their dedicated word processing specialist and hire an individual who will do

administrative work as well as word processing. Customers are irate because they want a

dedicated person to handle their word processing needs. The office staff decision has made their

workplace more efficient but lost customers in the process! Sometimes, team fails to update

assumptions about customer needs. Customer needs change due to different reasons. Without

talking to them, we live in the past and dont discover these emerging needs. Team members say,

"But we talk to our customers all the time." Yes, but the conversations are about immediate

needs and services rather than inquiries about level of satisfaction and emerging needs. Example:

A state agency wants to improve the quality of a report that they produce for the legislature. But

after interviewing customers, they discover that the legislature no longer wants this report!

Customer data helps teams discover new opportunities, verify the extent of a problem, better

understand how products and services are used, prevent problems that impact the customer, and

prioritize the work of the team. Multiple customers have conflicting and competing needs.

Individuals in an organization serve different customers. The needs of these customers are

sometimes in conflict. When this happens. Internal departments compete with one another to

meet the needs of their diverse customers. Interviewing customers will help the team look at the

total picture and determine which priorities meet the needs of all their customers.
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2. Customer Relationship Management

Customer Relationship Management (CRM) is a multifaceted process, mediated by a set of

information technologies that focuses on creating two-way exchanges with customers so that

firms have an intimate knowledge of their needs, wants, and buying patterns. In this way, CRM

helps companies understand, as well as anticipate, the needs of current and potential customers.

Functions that support this business purpose include sales, marketing, customer service, training,

professional development, performance management, human resource development, and

compensation. Many CRM initiatives have failed because implementation was limited to

software installation without alignment to a customer-centric strategy. There are many aspects of

CRM which were mistakenly thought to be capable of being implemented in isolation from each

other. From the outside of the organization, a customer experiences the business as one entity

operating over extended periods of time. Thus piecemeal CRM implementation can come across

to the customer as unsynchronized where employees and web sites and services are acting

independently of one another, yet together represent a common entity. CRM is a combination of

philosophies, polices and strategies connecting different players within an organization so as to

coordinate their efforts in creating an overall valuable series of experiences, products and

services for the customer.

3. Operational CRM

Operational CRM provides support to "front office" business processes, including sales,

marketing and service. Each interaction with a customer is generally added to a customer's

contact history, and staff can retrieve information on customers from the database when

necessary. One of the main benefits of this contact history is that customers can interact with

different people or different contact channels in a company over time without having to describe

the history of their interaction each time. Consequently, many call centers use some kind of

CRM software to support their call center agents. Operational CRM processes customer data for

a variety of purposes:

 Managing Campaigns
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 Enterprise Marketing Automation

 Sales Force Automation

4. Collaborative CRM

The function of the Customer Interaction System or Collaborative Customer Relationship

Management is to coordinate the multi-channel service and support given to the customer by

providing the infrastructure for responsive and effective support to customer issues, questions,

complaints, etc. Collaborative CRM aims to get various departments within a business, such as

sales, technical support and marketing, to share the useful information that they collect from

interactions with customers. Feedback from a technical support center, for example, could be

used to inform marketing staffers about specific services and features requested by customers.

Collaborative CRM's ultimate goal is to use information collected from all departments to

improve the quality of customer service.

5. Geographic CRM

Geographic CRM (GCRM) is a customer relation management information system which

collaborates geographic information system and traditional CRM. CRM combines data collected

from route of movement, types of residence, ambient trading areas and other customer and

marketing information which are matched with relevant road conditions, building formations,

and a floating population. Such data are conformed with a map and is regionally analyzed with

OLAP (On-Line Analytical Processing) for visualization. This enables a company to examine

potential customers and manage existing customers in the region.
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6. Strategy

Several CRM software packages are available, and they vary in their approach to CRM.

However, as mentioned above, CRM is not just a technology but rather a comprehensive,

customer-centric approach to an organization's philosophy of dealing with its customers. This

includes policies and processes, front-of-house customer service, employee training, marketing,

systems and information management. Hence, it is important that any CRM implementation

considerations stretch beyond technology toward the broader organizational requirements. The

objectives of a CRM strategy must consider a companys specific situation and its customers'

needs and expectations. Information gained through CRM initiatives can support the

development of marketing strategy by developing the organization's knowledge in areas such as

identifying customer segments, improving customer retention, improving product offerings (by

better understanding customer needs), and by identifying the organization's most profitable

customers. CRM strategies can vary in size, complexity, and scope. Some companies consider a

CRM strategy only to focus on the management of a team of salespeople. However, other CRM

strategies can cover customer interaction across the entire organization. Many commercial CRM

software packages provide features that serve the sales, marketing, event management, project

management, and finance industries.

Topic : Designing For Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Design for Quality

 Understand the New Product Development

 Learn about the Fuzzy Front End

 Understand the Quality Management
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Definition/Overview:

Manufacturing: Manufacturing is the use of machines, tools and labor to make things for use or

sale. The term may refer to a range of human activity, from handicraft to high tech, but is most

commonly applied to industrial production, in which raw materials are transformed into finished

goods on a large scale. Such finished goods may be used for manufacturing other, more complex

products, such as household appliances or automobiles, or sold to wholesalers, who in turn sell

them to retailers, who then sell them to end users the "consumers".

Key Points:

1. Design for Quality

Quality by design is a comprehensive program that begins with understanding user needs and

continues through (but does not end with) monitoring customer acceptance. Management tools

and processes such as ISO 9000 standards and the Food and Drug Administration Quality

System Regulations exist to guide medical device manufacturers in quality practices. The goal is

to deliver products acceptable for their intended use. Quality control begins with defining

attributes ranging from color to accuracy and precision. Failure mode and effects analysis and

risk analysis consider both probability and severity of potential malfunctions and their effects on

patients or operators. Tools used to implement design and production practices include Program

Evaluation and Review Technique (PERT) charts and industry-conceived concepts, such as Six

Sigma techniques. Their use varies with manufacturer, depending on product and customer needs

and the manufacturer's specific quality practices. Verification confirms that input goals are met.

Then, validation assures that intended clinical needs are continually satisfied by establishing

adequate production specifications. Conformance is monitored to verify that stable, consistent

processes are in place, and precise user instructions enable the device to satisfy its intended use.
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Finally, complaint tracking can help assess whether needs have been met. Modifications in

service, hardware, or instructions (including quality control) might be required. Therefore, both

manufacturers and users work in partnership for continual improvement. The manufacturer's

knowledge of design, production, and service needs of its devices enable it to recommend

appropriate quality-control protocols for clinical testing.

2. New Product Development

In business and engineering, new product development (NPD) is the term used to describe the

complete process of bringing a new product or service to market. There are two parallel paths

involved in the NPD process: one involves the idea generation, product design, and detail

engineering; the other involves market research and marketing analysis. Companies typically see

new product development as the first stage in generating and commercializing new products

within the overall strategic process of product life cycle management used to maintain or grow

their market share.

3. Fuzzy Front End

The Fuzzy Front End is the messy "getting started" period of new product development

processes. It is in the front end where the organization formulates a concept of the product to be

developed and decides whether or not to invest resources in the further development of an idea.

It is the phase between first consideration of an opportunity and when it is judged ready to enter

the structured development process. It includes all activities from the search for new

opportunities through the formation of a germ of an idea to the development of a precise concept.

The Fuzzy Front End ends when an organization approves and begins formal development of the

concept. Although the Fuzzy Front End may not be an expensive part of product development, it

can consume 50% of development time, and it is where major commitments are typically made

involving time, money, and the products nature, thus setting the course for the entire project and

final end product. Consequently, this phase should be considered as an essential part of
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development rather than something that happens before development, and its cycle time should

be included in the total development cycle time.

4. Quality Management

Quality management can take place at various stages of the firms value chain. Quality

management that occurs in the development or production stage is associated primarily with

achieving design quality. In later stages the focus is primarily on insuring conformance quality.

There are two categories of quality costs, conformance costs and non-conformance costs.

Conformance costs include costs of preventing non-conformance and costs of appraising

conformance to specifications. Non-conformance includes costs of quality failures that are

internal or, in the worst case, external to the firm. The Cost of Quality framework below is

shown by the solid lines and relates quality spending and quality performance costs. This

suggests an optimal level of quality spending and quality performance that relates to the

minimum of the sum of conformity and nonconformity costs. Critics such as Crosby reject this

model and argue that "quality is free" and that companies should strive towards achieving "zero

defects". Anderson and Sedatole argue that these conflicting opinions are not incompatible if the

cost of quality model is thought of as a static view of a dynamic process. They point out that

there are several situations in which the optimal defect level would shift to the right as indicated

in the illustration below. For example, if competitors were to improve their quality over time,

consumers would become more demanding and, implicitly increase the cost of external quality

failures. But even if managers recognized that the long run equilibrium, or optimum is at the zero

defect level, investment constraints, lack of complete cost data associated with quality and

resistance to change might prevent them from adopting the zero defect strategy in the short run.

Topic : Supply Chain Management

Topic Objective:

At the end of this topic student would be able to:
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 Learn about the Supply Chain Management

 Understand the Supply Chain Management Problems

 Learn about the Activities

 Understand the Importance of Supply Chain Management

Definition/Overview:

Reverse logistics: Reverse logistics is the process of planning, implementing and controlling the

efficient, effective inbound flow and storage of secondary goods and related information

opposite to the traditional supply chain direction for the purpose of recovering value or proper

disposal. Reverse logistics is also referred to as "Aftermarket Customer Services".

Key Points:

1. Supply Chain Management

Supply Chain Management (SCM) is the process of planning, implementing and controlling the

operations of the supply chain as efficiently as possible. Supply Chain Management spans all

movement and storage of raw materials, work-in-process inventory, and finished goods from

point-of-origin to point-of-consumption. The definition one American professional association

put forward is that Supply Chain Management encompasses the planning and management of all

activities involved in sourcing, procurement, conversion, and logistics management activities.

Importantly, it also includes coordination and collaboration with channel partners, which can be

suppliers, intermediaries, third-party service providers, and customers. In essence, Supply Chain

Management integrates supply and demand management within and across companies. More

recently, the loosely coupled, self-organizing network of businesses that cooperates to provide
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product and service offerings has been called the Extended Enterprise. Some experts distinguish

Supply Chain Management and logistics, while others consider the terms to be interchangeable.

Supply Chain Management can also refer to Supply chain management software which are tools

or modules used in executing supply chain transactions, managing supplier relationships and

controlling associated business processes. Supply chain event management (abbreviated as

SCEM) is a consideration of all possible occurring events and factors that can cause a disruption

in a supply chain. With SCEM possible scenarios can be created and solutions can be planned.

2. Supply Chain Management Problems

Supply chain management must address the following problems:

Distribution Network Configuration: Number, location and network missions of suppliers,

production facilities, distribution centers, warehouses, cross-docks and customers.

Distribution Strategy: Including questions of operating control (centralized, decentralized or

shared); delivery scheme (e.g., direct shipment, pool point shipping, Cross docking, DSD (direct

store delivery), closed loop shipping); mode of transportation (e.g., motor carrier, including

truckload, LTL, parcel; railroad; intermodal, including TOFC and COFC; ocean freight;

airfreight); replenishment strategy (e.g., pull, push or hybrid); and transportation control (e.g.,

owner-operated, private carrier, common carrier, contract carrier, or 3PL).

3. Activities

Supply chain management is a cross-functional approach to manage the movement of raw

materials into an organization, certain aspects of the internal processing of materials into finished

goods, and then the movement of finished goods out of the organization toward the end-

consumer. As organizations strive to focus on core competencies and becoming more flexible,

they have reduced their ownership of raw materials sources and distribution channels. These

functions are increasingly being outsourced to other entities that can perform the activities better
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or more cost effectively. The effect is to increase the number of organizations involved in

satisfying customer demand, while reducing management control of daily logistics operations.

Less control and more supply chain partners led to the creation of supply chain management

concepts. The purpose of supply chain management is to improve trust and collaboration among

supply chain partners, thus improving inventory visibility and improving inventory velocity.

Several models have been proposed for understanding the activities required to manage material

movements across organizational and functional boundaries. SCOR is a supply chain

management model promoted by the Supply Chain Management Council. Another model is the

SCM Model proposed by the Global Supply Chain Forum (GSCF). Supply chain activities can

be grouped into strategic, tactical, and operational levels of activities.

4. Importance of Supply Chain Management

Organizations increasingly find that they must rely on effective supply chains, or networks, to

successfully compete in the global market and networked economy. In Peter Drucker's (1998)

management's new paradigms, this concept of business relationships extends beyond traditional

enterprise boundaries and seeks to organize entire business processes throughout a value chain of

multiple companies. During the past decades, globalization, outsourcing and information

technology have enabled many organizations, such as Dell and Hewlett Packard, to successfully

operate solid collaborative supply networks in which each specialized business partner focuses

on only a few key strategic activities. This inter-organizational supply network can be

acknowledged as a new form of organization. However, with the complicated interactions among

the players, the network structure fits neither "market" nor "hierarchy" categories. It is not clear

what kind of performance impacts that different supply network structures could have on firms,

and little is known about the coordination conditions and trade-offs that may exist among the

players. From a system's point of view, a complex network structure can be decomposed into

individual component firms. Traditionally, companies in a supply network concentrate on the

inputs and outputs of the processes, with little concern for the internal management working of

other individual players. Therefore, the choice of an internal management control structure is

known to impact local firm performance.
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In the 21st century, there have been a few changes in business environment that have contributed

to the development of supply chain networks. First, as an outcome of globalization and the

proliferation of multi-national companies, joint ventures, strategic alliances and business

partnerships, there were found to be significant success factors, following the earlier "Just-In-

Time", "Lean Management" and "Agile Manufacturing" practices. Second, technological

changes, particularly the dramatic fall in information communication costs, which are a

paramount component of transaction costs, have led to changes in coordination among the

members of the supply chain network.

Many researchers have recognized these kinds of supply network structures as a new

organization form, using terms such as "Keiretsu", "Extended Enterprise", "Virtual Corporation",

Global Production Network", and "Next Generation Manufacturing System". In general, such a

structure can be defined as "a group of semi-independent organizations, each with their

capabilities, which collaborate in ever-changing constellations to serve one or more markets in

order to achieve some business goal specific to that collaboration".

In Section 4 of this course you will cover these topics:
Operations-Manufacturing Sector

Operations-Service Sector

Inspection, Test, And Measurement

Quality Assurance Audits

Topic : Operations-Manufacturing Sector

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Overview of Manufacturing
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 Understand the Competitive Landscape

 Learn about the Products, Operations & Technology

Definition/Overview:

Manufacturing: Manufacturing is the use of machines, tools and labor to make things for use or

sale. The term may refer to a range of human activity, from handicraft to high tech, but is most

commonly applied to industrial production, in which raw materials are transformed into finished

goods on a large scale. Such finished goods may be used for manufacturing other, more complex

products, such as household appliances or automobiles, or sold to wholesalers, who in turn sell

them to retailers, who then sell them to end users - the "consumers".

Key Points:

1. Overview of Manufacturing

Manufacturing takes place under all types of economic systems. In a free market economy,

manufacturing is usually directed toward the mass production of products for sale to consumers

at a profit. In a collectivist economy, manufacturing is more frequently directed by the state to

supply a centrally planned economy. In free market economies, manufacturing occurs under

some degree of government regulation. Modern manufacturing includes all intermediate

processes required for the production and integration of a product's components. Some

industries, such as semiconductor and steel manufacturers use the term fabrication instead. The

manufacturing sector is closely connected with engineering and industrial design. Examples of

major manufacturers in the United States include General Motors Corporation, Ford Motor

Company, Chrysler, Boeing, Gates Rubber Company and Pfizer. Examples in Europe include
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France's Airbus and Michelin Tire. The US manufacturing sector consists of about 300,000

companies with combined annual sales of over $4.5 trillion. Major manufacturers include GM,

Ford, Boeing, GE, IBM, Hewlett-Packard, Tyson Foods, Procter & Gamble, Pfizer, DuPont, and

Caterpillar. Although fragmented into many industries served by numerous competitors, the

manufacturing sector is concentrated at the top: the largest 50 companies produce more than 25

percent of total sales.

2. Competitive Landscape

Demand ultimately depends on consumer spending, but changes in demand often aren't felt

immediately because most manufacturers make intermediate products. The profitability of

individual companies depends on efficient production and distribution. Large companies often

have large economies of scale in purchasing, production, and marketing. Small companies can

compete effectively by producing specialized products. The industry is capital-intensive and

highly automated: annual revenue per employee varies greatly due to the large variety of

production operations but averages more than $350,000. Computer systems and controls have

steadily increased the labor productivity of US manufacturers, a 50 percent improvement in the

last 10 years. Even so, US labor costs remain high and many labor-intensive manufacturers have

moved production operations to lower-cost countries like China.

3. Products, Operations & Technology

Major manufactured products include transportation equipment, computers and electronics, food,

chemicals, machinery, and products made of metal, plastic, and paper. Cars and planes account

for about 16 percent of US manufacturing output, food and beverages for 15 percent, chemicals

for 15 percent, and computers and electronics for 9 percent. The net output of the manufacturing

sector, after subtracting sales among manufacturers, is about $1.5 trillion, or 16 percent of US

GDP. Production operations transform input materials, including unfinished products and

components, into finished products, using energy, machinery, and labor. Inputs may be raw
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materials (iron ore, petroleum feedstock); crops (cotton, rubber, foods); or semi-processed

components (steel bars, plastic pellets, electronics, car subassemblies). To ensure availability of

input materials, supply contracts are common. Energy, used mainly to power equipment or

produce heat, is a major cost for many manufacturers. The steady rise in the cost of energy has

encouraged companies to design energy-efficient production processes. Several basic

manufacturing methods are used, including continuous process and batch operations. Continuous

process operations, like assembly lines, have proven to be the most efficient way to make many

products, with economies increasing as greater volume is produced. These economies of scale

encourage companies to grow. Batch operations are more common when customized products

are made. The efficiency of production varies from company to company, and in many cases

both the process and the final products are protected by patents. The manufacturing process

produces goods with varying degrees of quality. A top priority for most manufacturing

companies is to increase the yield of high-quality products.

The greatest production efficiencies are often achieved by companies that specialize in a

particular product. Few US manufacturers today produce everything from raw materials to

finished goods. A result of specialization is that most manufacturers make products for other

manufacturers. Specialization often allows a manufacturer to have expertise in manufacturing

similar products or products with similar uses. The US manufacturing industry has become

highly automated in all aspects. US manufacturers spend over $7 billion annually in capital

expenditures for computer equipment. Manufacturing was a lead industry in the application of

enterprise resource planning (ERP) technology and in its evolution to an enterprise services

architecture (ESA). Applying these technologies has streamlined business processes and reduced

the number of labor hours required per unit of production. Most manufacturers have automated

their backoffice processes including accounting, order entry, inventory management, and HR.

These processes are integrated, operating on common databases. Many companies have

implemented ERP systems having suites of applications adapted to the manufacturing industry

and based on industry best practices. Adopting industry standard packages lowers the cost of

automation and gives the company flexibility in leveraging third-party applications.
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To minimize investment in materials inventory, most manufacturing companies practice some

form of just-in-time (or lean) manufacturing. This requires the company to carefully coordinate

deliveries from suppliers to minimize raw materials inventory and to coordinate deliveries to

customers to minimize finished goods inventory. Supply chain management systems allow

manufacturers, suppliers, and customers to share information on orders, schedules, and

inventories to reduce inventory costs and maintain timely order fulfillment. To remain

competitive in a global economy, US manufacturers have automated production operations using

machinery, robotics, and computer control systems. Much of the equipment used in

manufacturing includes programmable logic controllers (PLCs) containing microprocessors that

can be programmed. These controllers can be networked to pass status and control information

from machine to machine. In some larger operations, controllers are linked to servers that control

processes among multiple machines. Factory systems are usually tied together using TCP/IP

networking. Some factories are evolving to use wireless technology, driven in part by increasing

use of radio frequency identification (RFID) tags. Factory floor hardware, including portable

computers, is generally ruggedized so that it can perform in adverse environments. The

ruggedization can include shock mounting, heat sinks, fans, and hermetically sealed units.

Topic : Operations-Service Sector

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Services

 Understand the Services in the United States

 Learn about the Characteristics of Services

 Understand the Services and Manufacturing

 Service Operations Strategy, Strategic Positioning, and Service Strategy
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Definition/Overview:

Service: A service is the diametrically opposed non-material counter piece of a physical good. A

service provision comprises a sequence of activities that does not result in ownership of the

outcome, and this is what fundamentally differentiates it from furnishing someone with physical

goods.

Service Provision: Service provision is a process that creates predetermined benefits by

effectuating a change of service consumers, a change in their physical possessions or a change in

their (in) tangible assets.

Key Points:

1. Services

Services lie at the hub of economic activity in the United States. Service jobs account for almost

80 percent of total U.S. employment. As such, we say that the U.S. has a service economy.

Within this service economy, the term service has several meanings when paired with other

words. For example, a service firm is defined as one that derives more than 50 percent of its sales

from providing services. RCA's service revenues now exceed its revenues from electronic

manufacturing. A service package is a bundle of explicit and implicit benefits performed with a

supporting facility and using facilitated goods. When you eat at a fast food restaurant (supporting

facility), you may purchase a hamburger (facilitating good) that someone else cooked for you

(service). The service concept is the perception and expectations of the service itself in the minds
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of the customers, employers, shareholders, and lenders. The service system is the equipment,

layout, and procedures used to provide the service and maintain quality and delivery standards.

The service revolution relates to the shift in the United States to a service economy and the

proliferation of service automation. A service operation is an open transformation process of

converting inputs (consumers) to desired outputs (satisfied consumers) through the appropriate

application of resources (family, material, labor, information, and the consumer as well). More

simply, services are economic activities that produce time, place, form, or psychological utility.

A meal in a fast food restaurant saves time. A meal with a date in an elegant restaurant with

superior service provides a psychological boost. Wal-Mart attracts millions of customers because

they can find department store merchandise, groceries, gasoline, auto service, dry cleaning,

movie rental, hair styling, eyeglasses and optical services, and nursery items all in one place. The

U.S. economy consists of sectors producing goods and services. The goods-producing sector

consists of manufacturing, construction, and extractive industries such as agriculture, mining,

forestry, and fishing. Different types of services include business services such as consulting,

banking and financial services; trade services such as retailing, maintenance and repair;

social/personal services such as restaurants and healthcare; public services such as government

and education; and infrastructure services such as transportation and communication.

2. Services in the United States

Services are not peripheral activities, but are an integral part of society. Except for basic

subsistence living, services are an absolute necessity for a functional economy and enhancement

of the quality of life. While an industrial society defines the standard of living by the quantity of

goods, a service society sees the standard of living through quality of life as measured by health,

education, and recreation. The central figure in this society is the professional who can provide

information rather than energy or physical strength. In addition, infrastructure services

(communication and transportation) are seen as essential links between sectors of the economy.

These infrastructure services are prerequisites for the industrialization of an economy, so no

advanced society can be without them. The United States, like most societies, began as an

agricultural economy. As manufacturing became dominant, the economy became centered
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around industry. In the early part of the twentieth century, only 30 percent of those employed in

the United States were working in services, with the rest in industry or agriculture. However, by

1950, half of the workforce was employed in services. In 1956, for the first time in the history of

our industrial society, the number of white-collar workers exceeded the number of blue-collar

workers. The United States can no longer be characterized as an industrial society, but rather as a

postindustrial or service society. Services now account for approximately 70 percent of the

national income and 80 percent of the jobs.

A traditional lack of productivity in the service sector is one reason for its increasing growth.

Generally, productivity in services lags that in manufacturing and agriculture. As productivity

grows faster in some segments (manufacturing and agriculture) these segments will invariably

shed jobs that will then be picked up by the less productive sector (services). Also, during the

past four recessions in the United States, service-industry employment actually increased as jobs

in manufacturing decreased or were lost to other countries. This suggests that consumers will

postpone purchases of hard goods but are not willing to give up services such as education,

telephone service, banking, healthcare, and public services (such as fire and police protection).

Finally, countries with successful manufacturing histories are the ones that now have the ability

to create service jobs. There is a ripple effect from manufacturing to the creation of services,

along with a continual stream of newly invented services for sale. Also, services can now be

bought in greater quantities than in the past. The fact is that the service sector has replaced the

goods-producing sector as the economy's dominant force. This shift in the economic locus has

variously been called the service sector revolution, the postindustrial revolution, the information

age, and the technotronic age.

3. Characteristics of Services

While the variety of services is endless, there are a number of characteristics that most services

share. Services are generally performed with an open-systems perspective, that is, the system is

not closed or isolated from the consumer as it is in manufacturing. The consumer is said to be
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within the service's "factory." There is a high degree of customer contact throughout the service

process, with the customer frequently participating in the process itself. Customer participation

within the process means that there is simultaneous production and consumption; thus, the

service cannot be stored for later use, possibly as a buffer to absorb fluctuations in demand.

Although services can have tangible (high goods content) and intangible (low goods content)

attributes, services are generally regarded as intangible that is, you can't see, feel, or test a

service's performance before purchasing it. Hence, reputation is extremely important. Since

services are intangible, it makes sense that they can't be patented. The intangibility of services

sometimes makes it difficult for the service firm to identify their product. Is the product at a

restaurant the food itself, the service, or the atmosphere? Another problem, due to intangibility,

is the difficulty in measuring output. Service output tends to be variable and nonstandard,

making quality control and productivity measurement a problem. In fact, quality control is

usually limited to process control. Even this is difficult since a high degree of personal judgment

by the individual performing the service makes homogeneous input a near impossibility.

Measures of effectiveness and efficiency are also subjective.

Services are time perishable. An empty seat on an airline means that that seat on that flight will

never be available again. The same holds true for an empty hotel room. The empty room will

never again be available on that particular night. The usefulness of service capacity is time-

dependent another reason that services cannot be inventoried and held for a later date. This

means that services cannot be transferred or resold but must be sold directly to the customer. It

also means that services cannot be mass produced. Labor intensity is another characteristic of

services. In fact, labor is usually the most important determinant of service organization

effectiveness. Site selection for services is usually dictated by the location of consumers.

Preferably, services will utilize decentralized facilities within close proximity to customers.

Services can also have very weak barriers to entry. Though not true for all services, many require

little in the way of capital investment, proprietary technology, or multiple locations.
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4. Services and Manufacturing

Theodore Levitt, in his classic article, "Production-Line Approach to Service," describes how

service managers can design their operations to achieve the economics of production. The design

and conversion processes of services are sometimes called the "technical core." By insulating the

technical core such that the customer has essentially no personal contact with the service

providers, the business can operate more efficiently. The technical core can be insulated by

restricting the offerings (fast food restaurants have very limited menus); customizing at delivery

(as computers are); structuring the service in such a way that the customer has to go where the

service is offered (like banks); trying to incorporate self-service so that customers can shop at

their own pace; and separating services that lend themselves to automation (ATMs and vending

machines). By insulating the technical core one can essentially apply to services what has been

learned in manufacturing, namely standardization and mass delivery. Levitt uses the example of

McDonald's to provide a picture of a service that utilizes manufacturing techniques to the point

that the end product results in what he terms the "technocratic hamburger." McDonald's makes

use of a limited menu, division of labor, a standardized product (food preparers at McDonald's

have little or no discretion when it comes to making the product), task grouping to allow

specialized skills, and an assembly-line approach, all applied to the technical core that is

insulated (away from the ordering and seating area) from the consumer.

5. Service Operations Strategy

As with manufacturing, service operations require a strategic approach. Metters, King-Metters,

Pullman and Walton describe the strategic planning process as a hierarchy consisting of strategic

positioning, service strategy, and tactical execution
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6. Strategic Positioning

Strategic positioning involves first defining the firm's target market. In other words, what is the

set of customers the firm seek to serve. Next, the firm must determine its core competence or

what will distinguish it from other service firms, i.e., cost leadership, differentiation, or focus. At

this point, the firm then must make decisions regarding its mission and high-level goals and

objectives.

7. Service Strategy

At the service strategy level, the service firm must define its service concept, operating system

and service delivery system. The service strategy links the firm's strategic position with tactical

execution. The firm begins by determining its competitive priorities, and its order winners and

order qualifiers. Competitive priorities are the characteristics of the firm or things that it does

better than other service firms (e.g., low cost, quality, service, or flexibility). The firm's

competitive priority(s) must be both an order qualifier and an order winner. The order qualifier is

a characteristic that the service must possess in order to compete in the market. If the firm lacks

this then the consumer will not even consider purchasing the firm's service. The order winner is

the characteristic that will cause the consumer to purchase the firm's service over its competitors.

The service concept then is the set of competitive priorities that the target market values. The

operating strategy describes how the firm's different functions (marketing, finance, and

operations) will support the service concept. If the firm's order winning competitive priority is

quality, what will operations do to ensure quality of the service and how will marketing promote

this characteristic?

The service delivery system defines the components of the system necessary to execute the

service concept. Examples of the needed variables are capacity requirements, quality

management systems, and management policies. Each of these should support the firm's

competitive priorities so that the firm is clearly distinct from its competitors.
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Topic : Inspection, Test, And Measurement

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Inspection

 Understand the Government

 Learn about the Food Safety Inspection Service

 Understand the Mechanics

 Learn about the Medical

 Learn about the Real Estate

 Understand the Software engineering

 Test and Measurement

Definition/Overview:

Technology: Technology is a broad concept that deals with an animal species' usage and

knowledge of tools and crafts, and how it affects an animal species' ability to control and adapt

to its environment.

Key Points:

1. Inspection

An inspection is, most generally, an organized examination or formal evaluation exercise. It

involves the measurements, tests, and gauges applied to certain characteristics in regard to an
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object or activity. The results are usually compared to specified requirements and standards for

determining whether the item or activity is in line with these targets. Inspections are usually non-

destructive. Non-Destructive Examination (NDE) or Non-Destructive Testing (NDT) describe a

number of technologies used to analyze materials for either inherent flaws or damage from use.

Some common methods are visual, Liquid or Dye Penetrant, Magnetic Particle, Radiography,

Ultrasonics, eddy Current, Acoustic Emission and Thermography. In international trade several

destination countries require pre-shipment inspection. The importer instructs the shipper which

inspection company should be used. The inspector makes pictures and a report to certify that the

goods that are being shipped and produced are in accordance with the accompanying documents.

2. Government

In government and politics, an inspection is the act of a monitoring authority administering an

official review of various criteria (such as documents, facilities, records, and any other assets)

that are deemed by the authority to be related to the inspection. Inspections are used for the

purpose of determining if a body is complying with regulations. The inspector examines the

criteria and talks with involved individuals. A report and evaluation follows such visits.

3. The Food Safety Inspection Service

The Food Safety Inspection Service is charged with ensuring that all meat and egg products in

the United States are safe to consume and accurately labeled. The Meat Inspection Act of 1906

authorized the Secretary of Agriculture to order meat inspections and condemn any found unfit

for human consumption. The United Nations Monitoring, Verification and Inspection

Commission is a regulatory body that inspects for weapons of mass destruction. The Scottish

Commission for the Regulation of Care regulates and inspects care services in Scotland.
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4. Mechanics

A vehicle inspection, e.g., an annual inspection, is a necessary inspection required on vehicles to

conform with laws regarding safety, emissions, or both. An "automobile inspection" is an

examination of a vehicle's components, usually done by a certified mechanic. Vehicles pass a

pre-warranty inspection, if, and only if, a mechanic provides evidence for the proper working

condition of the vehicle systems specified in the type of inspection. Quality related inspection is

the must in Quality control. A mechanical inspection is usually undertaken to ensure the safety or

reliability of structures or machinery.

5. Medical

A medical inspection is the thorough and unhurried visualization of a client; this requires the use

of the naked eye.

6. Real Estate

A property inspection is the examination for purposes of evaluating a property's condition. In

purchasing property, a "whole house inspection" tries to detect defects in the property. The

railroad's inspection locomotive were special types of steam locomotive designed to carry

railroad officials on inspection tours of the railroad property.

7. Software engineering

Software inspection, in software engineering, refers to peer review of any work product by

trained individuals who look for defects using a well defined process.
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8. Test

In practice, standardized tests can be composed of multiple-choice and true-false questions. Such

items can be tested inexpensively and quickly by scoring special answer sheets by computer or

via computer-adaptive testing. Some tests also have short-answer or essay writing components

that are assigned a score by independent evaluators who use rubrics (rules or guidelines) and

anchor papers (examples of papers for each possible score) to determine the grade to be given to

a response. Most assessments, however, are not scored by people; people are used to score items

that are not able to be scored easily by computer (i.e., essays). For example, the Graduate Record

Exam is a computer-adaptive assessment that requires no scoring by people (except for the

writing portion). The growing influence of test preparation is also a concern for some. As the

importance of standardized testing rises, many students attempt to prepare themselves for a test,

either through free sample tests and programs, purchasing books designed to prepare the student

for a test, or private tutoring sessions. Some parents are willing to pay thousands of dollars to

prepare their children for tests, a financial barrier that may give children of more wealthy parents

an advantage compared to less affluent families. However this criticism would probably apply

even more to testing alternatives such as portfolios or essays. Many studies also show that test

coaching has little effect on scores on well-built tests. The ability of wealthy families to pay for

higher-quality education is not specifically related to standardized testing.

9. Measurement

Measurement is the process of assigning a number to an attribute (or phenomenon) according to

a rule or set of rules. The term can also be used to refer to the result obtained after performing

the process. The word measurement comes from the Greek "metron", meaning limited

proportion. The history of measurements is a topic within the history of science and technology.

The metre (U.S.: meter) was standardized as the unit for length after the French revolution, and

has since been adopted throughout most of the world.
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Topic : Quality Assurance Audits

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Quality Audit

 Understand the Quality Management System

 Learn about the Quality Assurance

Definition/Overview:

Industrial Revolution: The Industrial Revolution was a period in the late 18th and early 19th

centuries when major changes in agriculture, manufacturing, production, and transportation had a

profound effect on the socioeconomic and cultural conditions in Britain. The changes

subsequently spread throughout Europe, North America, and eventually the world. The onset of

the Industrial Revolution marked a major turning point in human society; almost every aspect of

daily life was eventually influenced in some way.

Key Points:

1. Quality Audit

Quality audit is the process of systematic examination of a quality system carried out by an

internal or external quality auditor or an audit team. It is an important part of organization's

quality management system and is a key element in the ISO quality system standard, ISO
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9001.Quality audits are typically performed at predefined time intervals and ensure that the

institution has clearly-defined internal quality monitoring procedures linked to effective action.

This can help determine if the organization complies with the defined quality system processes

and can involve procedural or results-based assessment criteria. With the upgrade of the

ISO9000 series of standards from the 1994 to 2000 series, the focus of the audits has shifted

from purely procedural adherence towards measurement of the actual effectiveness of the

Quality Management System (QMS) and the results that have been achieved through the

implementation of a QMS .Quality audits can be an integral part of compliance or regulatory

requirements. One example is the US Food and Drug Administration, which requires quality

auditing to be performed as part of its Quality System Regulation (QSR) for medical devices

(Title 21 of the US Code of Federal Regulations part 820). Several countries have adopted

quality audits in their higher education system (New Zealand, Australia, Sweden, Finland,

Norway and USA) Initiated in the UK, the process of quality audit in the education system

focused primarily on procedural issues rather than on the results or the efficiency of a quality

system implementation. Audits can also be used for safety purposes. Evans & Parker (2008)

describe auditing as one of the most powerful safety monitoring techniques and 'an effective way

to avoid complacency and highlight slowly deteriorating conditions', especially when the

auditing focuses not just on compliance but effectiveness. The processes and tasks that a quality

audit involves can be managed using a wide variety of software tools.

2. Quality Management System

Quality Management System (QMS) can be defined as a set of policies, processes and

procedures required for planning and execution (production / development / service) in the core

business area of an organization. QMS integrates the various internal processes within the

organization and intends to provide a process approach for project execution. QMS enables the

organizations to identify, measure, control and improve the various core business processes that

will ultimately lead to improved business performance. The concept of quality as we think of it

now first emerged out of the Industrial Revolution. Previously goods had been made from start to

finish by the same person or team of people, with handcrafting and tweaking the product to meet
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'quality criteria'. Mass production brought huge teams of people together to work on specific

stages of production where one person would not necessarily complete a product from start to

finish. In the late 1800s pioneers such as Frederick Winslow Taylor and Henry Ford recognized

the limitations of the methods being used in mass production at the time and the subsequent

varying quality of output. Taylor established Quality Departments to oversee the quality of

production and rectifying of errors, and Ford emphasized standardization of design and

component standards to ensure a standard product was produced. Management of quality was the

responsibility of the Quality department and was implemented by Inspection of product output to

'catch' defects.

Application of statistical control came later as a result of World War production methods.

Quality management systems are the outgrowth of work done by W. Edwards Deming, a

statistician, after whom the Deming Prize for quality is named. Quality, as a profession and the

managerial process associated with the quality function, was introduced during the second-half

of the 20th century, and has evolved since then. Over this period, few other disciplines have seen

as many changes as the quality profession. The quality profession grew from simple control, to

engineering, to systems engineering. Quality control activities were predominant in the 1940s,

1950s, and 1960s. The 1970s were an era of quality engineering and the 1990s saw quality

systems as an emerging field. Like medicine, accounting, and engineering, quality has achieved

status as a recognized profession.

3. Quality Assurance

Quality assurance, or QA for short, refers to planned and systematic production processes that

provide confidence in a product's suitability for its intended purpose. It is a set of activities

intended to ensure that products (goods and/or services) satisfy customer requirements in a

systematic, reliable fashion. QA cannot absolutely guarantee the production of quality products,

unfortunately, but makes this more likely. Two key principles characterise QA: "fit for purpose"

(the product should be suitable for the intended purpose) and "right first time" (mistakes should
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be eliminated). QA includes regulation of the quality of raw materials, assemblies, products and

components; services related to production; and management, production and inspection

processes. It is important to realize also that quality is determined by the intended users, clients

or customers, not by society in general: it is not the same as 'expensive' or 'high quality'. Even

goods with low prices can be considered quality items if they meet a market need.

In Section 5 of this course you will cover these topics:
Basic Concepts Of Statistics And Probability

Statistical Tools For Analyzing Data

Statistical Tools For Designing For Quality

Statistical Process Control

Topic : Basic Concepts Of Statistics And Probability

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Probability

 Understand the Statistics

 Learn about the Experimental and Observational studies

 Understand the Levels of Measurement

Definition/Overview:

Quality: Quality in business, engineering and manufacturing has a pragmatic interpretation as

the non-inferiority or superiority of something. Quality is a perceptual, conditional and

somewhat subjective attribute and may be understood differently by different people. Consumers
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may focus on the specification quality of a product/service, or how it compares to competitors in

the marketplace. Producers might measure the conformance quality, or degree to which the

product/service was produced correctly.

Key Points:

1. Probability

Probability is the likelihood or chance that something is the case or will happen. Probability

theory is used extensively in areas such as statistics, mathematics, science and philosophy to

draw conclusions about the likelihood of potential events and the underlying mechanics of

complex systems. The word probability does not have a consistent direct definition. In fact, there

are two broad categories of probability interpretations:

 Frequentists talk about probabilities only when dealing with well defined random

experiments. The probability of a random event denotes the relative frequency of

occurrence of an experiment's outcome, when repeating the experiment.

 Bayesians, however, assign probabilities to any statement whatsoever, even when no

random process is involved. Probability, for a Bayesian, is a way to represent an

individual's degree of belief in a statement, given the evidence.

The scientific study of probability is a modern development. Gambling shows that there has been

an interest in quantifying the ideas of probability for millennia, but exact mathematical

descriptions of use in those problems only arose much later. According to Richard Jeffrey,

"Before the middle of the seventeenth century, the term 'probable' (Latin probabilis) meant

approvable, and was applied in that sense, univocally, to opinion and to action. A probable action

or opinion was one such as sensible people would undertake or hold, in the circumstances."

Aside from some elementary considerations made by Girolamo Cardano in the 16th century, the

doctrine of probabilities dates to the correspondence of Pierre de Fermat and Blaise Pascal
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(1654). Christiaan Huygens (1657) gave the earliest known scientific treatment of the subject.

Jakob Bernoulli's Ars Conjectandi and Abraham de Moivre's Doctrine of Chances (1718) treated

the subject as a branch of mathematics. See Ian Hacking's The Emergence of Probability for a

history of the early development of the very concept of mathematical probability.

The theory of errors may be traced back to Roger Cotes's Opera Miscellanea, but a memoir

prepared by Thomas Simpson in 1755 first applied the theory to the discussion of errors of

observation. The reprint (1757) of this memoir lays down the axioms that positive and negative

errors are equally probable, and that there are certain assignable limits within which all errors

may be supposed to fall; continuous errors are discussed and a probability curve is given.

2. Statistics

Statistics is a mathematical science pertaining to the collection, analysis, interpretation or

explanation, and presentation of data. It is applicable to a wide variety of academic disciplines,

from the natural and social sciences to the humanities, and to government and business.

Statistical methods can be used to summarize or describe a collection of data; this is called

descriptive statistics. In addition, patterns in the data may be modeled in a way that accounts for

randomness and uncertainty in the observations, and then used to draw inferences about the

process or population being studied; this is called inferential statistics. Both descriptive and

inferential statistics comprise applied statistics. There is also a discipline called mathematical

statistics, which is concerned with the theoretical basis of the subject. The word statistics is also

the plural of statistic (singular), which refers to the result of applying a statistical algorithm to a

set of data, as in economic statistics, crime statistics, etc. In applying statistics to a scientific,

industrial, or societal problem, one begins with a process or population to be studied. This might

be a population of people in a country, of crystal grains in a rock, or of goods manufactured by a

particular factory during a given period. It may instead be a process observed at various times;

data collected about this kind of "population" constitute what is called a time series. For practical

reasons, rather than compiling data about an entire population, one usually studies a chosen
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subset of the population, called a sample. Data are collected about the sample in an observational

or experimental setting. The data are then subjected to statistical analysis, which serves two

related purposes: description and inference. Descriptive statistics can be used to summarize the

data, either numerically or graphically, to describe the sample. Basic examples of numerical

descriptors include the mean and standard deviation. Graphical summarizations include various

kinds of charts and graphs. Inferential statistics is used to model patterns in the data, accounting

for randomness and drawing inferences about the larger population. These inferences may take

the form of answers to yes/no questions (hypothesis testing), estimates of numerical

characteristics (estimation), descriptions of association (correlation), or modeling of relationships

(regression). Other modeling techniques include ANOVA, time series, and data mining. It is only

the manipulation of uncertainty that interests us. We are not concerned with the matter that is

uncertain. Thus we do not study the mechanism of rain; only whether it will rain.

The concept of correlation is particularly noteworthy. Statistical analysis of a data set may reveal

that two variables (that is, two properties of the population under consideration) tend to vary

together, as if they are connected. For example, a study of annual income and age of death

among people might find that poor people tend to have shorter lives than affluent people. The

two variables are said to be correlated (which is a positive correlation in this case). However, one

cannot immediately infer the existence of a causal relationship between the two variables. The

correlated phenomena could be caused by a third, previously unconsidered phenomenon, called a

lurking variable or confounding variable. If the sample is representative of the population, then

inferences and conclusions made from the sample can be extended to the population as a whole.

A major problem lies in determining the extent to which the chosen sample is representative.

Statistics offers methods to estimate and correct for randomness in the sample and in the data

collection procedure, as well as methods for designing robust experiments in the first place. The

fundamental mathematical concept employed in understanding such randomness is probability.

Mathematical statistics (also called statistical theory) is the branch of applied mathematics that

uses probability theory and analysis to examine the theoretical basis of statistics. The use of any

statistical method is valid only when the system or population under consideration satisfies the

basic mathematical assumptions of the method. Misuse of statistics can produce subtle but
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serious errors in description and interpretation subtle in the sense that even experienced

professionals sometimes make such errors, serious in the sense that they may affect, for instance,

social policy, medical practice and the reliability of structures such as bridges. Even when

statistics is correctly applied, the results can be difficult for the non-expert to interpret. For

example, the statistical significance of a trend in the data, which measures the extent to which the

trend could be caused by random variation in the sample, may not agree with one's intuitive

sense of its significance. The set of basic statistical skills (and skepticism) needed by people to

deal with information in their everyday lives is referred to as statistical literacy.

3. Experimental and Observational studies

A common goal for a statistical research project is to investigate causality, and in particular to

draw a conclusion on the effect of changes in the values of predictors or independent variables

on response or dependent variables. There are two major types of causal statistical studies,

experimental studies and observational studies. In both types of studies, the effect of differences

of an independent variable (or variables) on the behavior of the dependent variable are observed.

The difference between the two types lies in how the study is actually conducted. Each can be

very effective. An experimental study involves taking measurements of the system under study,

manipulating the system, and then taking additional measurements using the same procedure to

determine if the manipulation has modified the values of the measurements. In contrast, an

observational study does not involve experimental manipulation. Instead, data are gathered and

correlations between predictors and response are investigated. An example of an experimental

study is the famous Hawthorne studies, which attempted to test the changes to the working

environment at the Hawthorne plant of the Western Electric Company. The researchers were

interested in determining whether increased illumination would increase the productivity of the

assembly line workers. The researchers first measured the productivity in the plant, then

modified the illumination in an area of the plant and checked if the changes in illumination

affected the productivity. It turned out that the productivity indeed improved (under the

experimental conditions). However, the study is heavily criticized today for errors in

experimental procedures, specifically for the lack of a control group and blindedness.
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An example of an observational study is a study which explores the correlation between smoking

and lung cancer. This type of study typically uses a survey to collect observations about the area

of interest and then performs statistical analysis. In this case, the researchers would collect

observations of both smokers and non-smokers, perhaps through a case-control study, and then

look for the number of cases of lung cancer in each group.

4. Levels of Measurement

There are four types of measurements or levels of measurement or measurement scales used in

statistics: nominal, ordinal, interval, and ratio. They have different degrees of usefulness in

statistical research. Ratio measurements have both a zero value defined and the distances

between different measurements defined; they provide the greatest flexibility in statistical

methods that can be used for analyzing the data. Interval measurements have meaningful

distances between measurements defined, but have no meaningful zero value defined (as in the

case with IQ measurements or with temperature measurements in Fahrenheit). Ordinal

measurements have imprecise differences between consecutive values, but have a meaningful

order to those values. Nominal measurements have no meaningful rank order among values.

Since variables conforming only to nominal or ordinal measurements cannot be reasonably

measured numerically, sometimes they are called together as categorical variables, whereas ratio

and interval measurements are grouped together as quantitative or continuous variables due to

their numerical nature.
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Topic : Statistical Tools For Analyzing Data

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Statistical Tools for Data Analysis

 Understand the Knowledge and Wisdom

 Learn about the Statistics

 Understand the

Definition/Overview:

Descriptive Statistics: Descriptive Statistics are used to describe the basic features of the data

gathered from an experimental study in various ways. A descriptive Statistics is distinguished

from inductive statistics. They provide simple summaries about the sample and the measures.

Key Points:

1. Statistical Tools for Data Analysis

Developments in the field of statistical data analysis often parallel or follow advancements in

other fields to which statistical methods are fruitfully applied. Because practitioners of the

statistical analysis often address particular applied decision problems, methods developments is

consequently motivated by the search to a better decision making under uncertainties. Decision

making process under uncertainty is largely based on application of statistical data analysis for
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probabilistic risk assessment of your decision. Managers need to understand variation for two

key reasons. First, so that they can lead others to apply statistical thinking in day to day activities

and secondly, to apply the concept for the purpose of continuous improvement. This course will

provide you with hands-on experience to promote the use of statistical thinking and techniques to

apply them to make educated decisions whenever there is variation in business data. Therefore, it

is a course in statistical thinking via a data-oriented approach. Statistical models are currently

used in various fields of business and science. However, the terminology differs from field to

field. For example, the fitting of models to data, called calibration, history matching, and data

assimilation, are all synonymous with parameter estimation. Your organization database contains

a wealth of information, yet the decision technology group members tap a fraction of it.

Employees waste time scouring multiple sources for a database. The decision-makers are

frustrated because they cannot get business-critical data exactly when they need it. Therefore, too

many decisions are based on guesswork, not facts. Many opportunities are also missed, if they

are even noticed at all.

Knowledge is what we know well. Information is the communication of knowledge. In every

knowledge exchange, there is a sender and a receiver. The sender make common what is private,

does the informing, the communicating. Information can be classified as explicit and tacit forms.

The explicit information can be explained in structured form, while tacit information is

inconsistent and fuzzy to explain. Know that data are only crude information and not knowledge

by themselves. Data is known to be crude information and not knowledge by itself. The sequence

from data to knowledge is: from Data to Information, from Information to Facts, and finally,

from Facts to Knowledge. Data becomes information, when it becomes relevant to your decision

problem. Information becomes fact, when the data can support it. Facts are what the data reveals.

However the decisive instrumental (i.e., applied) knowledge is expressed together with some

statistical degree of confidence. Fact becomes knowledge, when it is used in the successful

completion of a decision process. Once you have a massive amount of facts integrated as

knowledge, then your mind will be superhuman in the same sense that mankind with writing is

superhuman compared to mankind before writing. The following figure 17.1 illustrates the
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statistical thinking process based on data in constructing statistical models for decision making

under uncertainties.

The above figure depicts the fact that as the exactness of a statistical model increases, the level of

improvements in decision-making increases. That's why we need statistical data analysis.

Statistical data analysis arose from the need to place knowledge on a systematic evidence base.

This required a study of the laws of probability, the development of measures of data properties

and relationships, and so on. Statistical inference aims at determining whether any statistical

significance can be attached that results after due allowance is made for any random variation as

a source of error. Intelligent and critical inferences cannot be made by those who do not

understand the purpose, the conditions, and applicability of the various techniques for judging

significance. Considering the uncertain environment, the chance that "good decisions" are made

increases with the availability of "good information." The chance that "good information" is

available increases with the level of structuring the process of Knowledge Management. The

above figure also illustrates the fact that as the exactness of a statistical model increases, the

level of improvements in decision-making increases.

2. Knowledge and Wisdom

Knowledge is more than knowing something technical. Knowledge needs wisdom. Wisdom is

the power to put our time and our knowledge to the proper use. Wisdom comes with age and

experience. Wisdom is the accurate application of accurate knowledge and its key component is

to knowing the limits of your knowledge. Wisdom is about knowing how something technical

can be best used to meet the needs of the decision-maker. Wisdom, for example, creates

statistical software that is useful, rather than technically brilliant. For example, ever since the

Web entered the popular consciousness, observers have noted that it puts information at your

fingertips but tends to keep wisdom out of reach. Almost every professionals need a statistical

toolkit. Statistical skills enable you to intelligently collect, analyze and interpret data relevant to

their decision-making. Statistical concepts enable us to solve problems in a diversity of contexts.

Statistical thinking enables you to add substance to your decisions.
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3. Statistics

Statistics is a mathematical science pertaining to the collection, analysis, interpretation or

explanation, and presentation of data. It also provides tools for prediction and forecasting based

on data. It is applicable to a wide variety of academic disciplines, from the natural and social

sciences to the humanities, government and business. Statistical methods can be used to

summarize or describe a collection of data; this is called descriptive statistics. In addition,

patterns in the data may be modeled in a way that accounts for randomness and uncertainty in the

observations, and are then used to draw inferences about the process or population being studied;

this is called inferential statistics. Descriptive, predictive, and inferential statistics comprise

applied statistics. There is also a discipline called mathematical statistics, which is concerned

with the theoretical basis of the subject. Moreover, there is a branch of statistics called exact

statistics that is based on exact probability statements. The word statistics can either be singular

or plural. In its singular form, statistics refers to the mathematical science discussed in this

article. In its plural form, statistics is the plural of the word statistic, which refers to a quantity

(such as a mean) calculated from a set of data

Topic : Statistical Tools For Designing For Quality

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Statistical Tools

 Understand the Error

 Learn about the Accuracy

 Understand the Precision
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 Learn about the Bias

Definition/Overview:

Quality: Quality in business, engineering and manufacturing has a pragmatic interpretation as

the non-inferiority or superiority of something. Quality is a perceptual, conditional and

somewhat subjective attribute and may be understood differently by different people. Consumers

may focus on the specification quality of a product/service, or how it compares to competitors in

the marketplace. Producers might measure the conformance quality, or degree to which the

product/service was produced correctly.

Key Points:

1. Statistical Tools

Clearly, statistics are a tool, not an aim. Simple inspection of data, without statistical treatment,

by an experienced and dedicated analyst may be just as useful as statistical figures on the desk of

the disinterested. The value of statistics lies with organizing and simplifying data, to permit some

objective estimate showing that an analysis is under control or that a change has occurred.

Equally important is that the results of these statistical procedures are recorded and can be

retrieved. Discussing Quality Control implies the use of several terms and concepts with a

specific (and sometimes confusing) meaning. Therefore, some of the most important concepts

will be defined first.
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2. Error

Error is the collective noun for any departure of the result from the "true" value*. Analytical

errors can be:

 Random or unpredictable deviations between replicates, quantified with the "standard

deviation".

 Systematic or predictable regular deviation from the "true" value, quantified as "mean

difference" (i.e. the difference between the true value and the mean of replicate

determinations).

3. Accuracy

The "trueness" or the closeness of the analytical result to the "true" value. It is constituted by a

combination of random and systematic errors (precision and bias) and cannot be quantified

directly. The test result may be a mean of several values. An accurate determination produces a

"true" quantitative value, i.e. it is precise and free of bias.

4. Precision

The closeness with which results of replicate analyses of a sample agree. It is a measure of

dispersion or scattering around the mean value and usually expressed in terms of standard

deviation, standard error or a range (difference between the highest and the lowest result).

5. Bias

The consistent deviation of analytical results from the "true" value caused by systematic errors in

a procedure. Bias is the opposite but most used measure for "trueness" which is the agreement of
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the mean of analytical results with the true value, i.e. excluding the contribution of randomness

represented in precision. There are several components contributing to bias:

 Method bias

 Laboratory bias

 Sample bias

The relationship between these concepts can be expressed in the following equation:

Topic : Statistical Process Control

Topic Objective:

At the end of this topic student would be able to:

 Learn about the Statistical Process Control

 Understand the History

 Learn about the General

 Understand the Organizational Studies

Definition/Overview:

Organization Development: The term "Organization Development" is often used

interchangeably with Organizational effectiveness, especially when used as the name of a

department or a part of the Human Resources function within an organization. Organization

Development is a growing field that is responsive to many new approaches including Positive

Adult Development.
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Key Points:

1. Statistical Process Control

Statistical Process Control (SPC) is an effective method of monitoring a process through the use

of control charts. Control charts enable the use of objective criteria for distinguishing

background variation from events of significance based on statistical techniques. Much of its

power lies in the ability to monitor both process centre and its variation about that centre. By

collecting data from samples at various points within the process, variations in the process that

may affect the quality of the end product or service can be detected and corrected, thus reducing

waste and as well as the likelihood that problems will be passed on to the customer. With its

emphasis on early detection and prevention of problems, SPC has a distinct advantage over

quality methods, such as inspection, that apply resources to detecting and correcting problems in

the end product or service. In addition to reducing waste, SPC can lead to a reduction in the time

required to produce the product or service from end to end. This is partially due to a diminished

likelihood that the final product will have to be reworked, but it may also result from using SPC

data to identify bottlenecks, wait times, and other sources of delays within the process. Process

cycle time reductions coupled with improvements in yield have made SPC a valuable tool from

both a cost reduction and a customer satisfaction standpoint.

2. History

Statistical Process Control was pioneered by Walter A. Shewhart in the early 1920s. W. Edwards

Deming later applied SPC methods in the United States during World War II, thereby

successfully improving quality in the manufacture of munitions and other strategically important

products. Deming was also instrumental in introducing SPC methods to Japanese industry after

the war had ended. Shewhart created the basis for the control chart and the concept of a state of

statistical control by carefully designed experiments. While Dr. Shewhart drew from pure

mathematical statistical theories, he understood that data from physical processes seldom
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produces a "normal distribution curve" (a Gaussian distribution, also commonly referred to as a

"bell curve"). He discovered that observed variation in manufacturing data did not always behave

the same way as data in nature (for example, Brownian motion of particles). Dr. Shewhart

concluded that while every process displays variation, some processes display controlled

variation that is natural to the process (common causes of variation), while others display

uncontrolled variation that is not present in the process causal system at all times (special causes

of variation).

3. General

The following description relates to manufacturing rather than to the service industry, although

the principles of SPC can be successfully applied to either. For a description and example of how

SPC applies to a service environment, refer to Roberts (2005). SPC has also been successfully

applied to detecting changes in organizational behavior with Social Network Change Detection

introduced by McCulloh (2007).

In mass-manufacturing, the quality of the finished article was traditionally achieved through

post-manufacuting inspection of the product; accepting or rejecting each article (or samples from

a production lot) based on how well it met its design specifications. In contrast, Statistical

Process Control uses statistical tools to observe the performance of the production process in

order to predict significant deviations that may later result in rejected product. Two kinds of

variations occur in all manufacturing processes: both these process variations cause subsequent

variations in the final product. The first are known as natural or common causes of variation and

may be variations in temperature, specifications of raw materials or electrical current etc. These

variations are small, and are generally near to the average value. The pattern of variation will be

similar to those found in nature, and the distribution forms the bell-shaped normal distribution

curve. The second kind is known as special causes, and happens less frequently than the first. For

example, a breakfast cereal packaging line may be designed to fill each cereal box with 500

grams of product, but some boxes will have slightly more than 500 grams, and some will have
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slightly less, in accordance with a distribution of net weights. If the production process, its

inputs, or its environment changes (for example, the machines doing the manufacture begin to

wear) this distribution can change. For example, as its cams and pulleys wear out, the cereal

filling machine may start putting more cereal into each box than specified. If this change is

allowed to continue unchecked, more and more product will be produced that fall outside the

tolerances of the manufacturer or consumer, resulting in waste. While in this case, the waste is in

the form of "free" product for the consumer, typically waste consists of rework or scrap.

By observing at the right time what happened in the process that led to a change, the quality

engineer or any member of the team responsible for the production line can troubleshoot the root

cause of the variation that has crept in to the process and correct the problem. SPC indicates

when an action should be taken in a process, but it also indicates when NO action should be

taken. An example is a person who would like to maintain a constant body weight and takes

weight measurements weekly. A person who does not understand SPC concepts might start

dieting every time his or her weight increased, or eat more every time his or her weight

decreased. This type of action could be harmful and possibly generate even more variation in

body weight. SPC would account for normal weight variation and better indicate when the

person is in fact gaining or losing weight.

4. Organizational Studies

Organizational studies, organizational behaviour, and organizational theory is the systematic

study and careful application of knowledge about how people - as individuals and as groups act

within organization. Organizational studies encompasses the study of organizations from

multiple viewpoints, methods, and levels of analysis. For instance, one textbook divides these

multiple viewpoints into three perspectives: modern, symbolic, and postmodern. Another

traditional distinction, present especially in American academia, is between the study of "micro"

organizational behavior which refers to individual and group dynamics in an organizational

setting and "macro" organizational theory which studies whole organizations, how they adapt,
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and the strategies and structures that guide them. To this distinction, some scholars have added

an interest in "meso" primarily interested in power, culture, and the networks of individuals and

units in organizations and "field" level analysis which study how whole populations of

organizations interact. In Europe these distinctions do exist as well, but are more rarely reflected

in departmental divisions.

Whenever people interact in organizations, many factors come into play. Modern organizational

studies attempt to understand and model these factors. Like all modernist social sciences,

organizational studies seeks to control, predict, and explain. There is some controversy over the

ethics of controlling workers' behavior. As such, organizational behavior or OB (and its cousin,

Industrial psychology) have at times been accused of being the scientific tool of the powerful.

Those accusations notwithstanding, OB can play a major role in organizational development and

success.
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