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INTRODUCTION OF PRODUCTION & OPERATION MANAGEMENT

Production and operations management is the process of combining and transforming
various resources used in the production and operations subsystem of the organization.
Production and Operations management ensure the value added product or services in a
controlled manner as per the policies of the organization. It is that part of an organization, which
is concerned with the transformation of a range of inputs into the required outputs. The set of
interrelated management activities, which are involved in manufacturing certain products, is called
as production management. If the same concept is extended to services management, then the
corresponding set of management activities is called as operations management.

Meaning of Production
Production refers to the use of any process which is designed to transform a set of input

elements into a set of output elements.

Examples: Manufacturing custom-made products like, boilers with a specific capacity,
constructing flats, some structural fabrication works for selected customers etc. and
manufacturing standardized products like, car, bus, motor cycle, radio, television etc.

Definition of Production

According to Elwood Butta, “Production is a process by which goods or services are
created”.

Production is defined as, “the step-by-step conversion of one form of material into another
form through chemical or mechanical process to create or enhance the utility of the product
to the user.”

WAYS OF PRODUCTION

There are three ways of production:

(i) Production by Disintegration: By separating the contents of Crude oil or a mixture the desired
products are produced. For example, the crude oil is disintegrated into various fuel oils.
Similarly salt production is also an example for product produced by disintegrated. We can use
Mechanical or Chemical or both technologies to get the desired product, so that it will have
desired use value.

(ii) Production by Integration: In this type of Production various Components of the products
are assembled together to get the desired product. In this process, Physical and Chemical
Properties of the materials used may change. The examples are: Assembly of Two wheelers,
four wheelers and so on.

(iii) Production by Service: Here the Chemical and Mechanical Properties of materials are
improved without any physical change. The example for this is Heat Treatment of metals. In
real world, a combination of above methods is used.
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OBJECTIVES OF PRODUCTION

Production involves the things which are essential for the manufacture of products. The
objective of the production management is ‘to produce goods services of right quality and
quantity at the right time and right manufacturing cost’.

1. To produce right quality: The quality of product is established based upon the customers’
needs. The right quality is not necessarily best quality. It is determined by the cost of the
product and the technical characteristics as suited to the specific requirements.

2. To produce right quantity: The manufacturing organization should produce the products in
right number. If they are produced in excess of demand the capital will block up in the form
of inventory and if the quantity is produced in short of demand, leads to shortage of products.

3. To maintain right time: Timeliness of delivery is one of the important parameter to judge the
effectiveness of production department. So, the production department has to make the
optimal utilization of input resources to achieve its objective.

4. To ensure right manufacturing cost: Manufacturing costs are established before the product
is actually manufactured. Hence, all attempts should be made to produce the products at pre-
established cost, so as to reduce the variation between actual and the standard (pre-
established) cost.

PRODUCTION MANAGEMENT

Production management deals with decision-making regarding the quality, quantity, cost,
etc., of production. It applies management principles to production. Production management is a
part of business management. Production management is slowly being replaced by operations
management. It brings together the 6M’s i.e. Men, Money, Machines, Materials, Methods and
Markets to satisfy the wants of the people.

Meaning of Production Management
Production Management refers to the job of coordinating and controlling the activities

required making a product, typically involving effective control of scheduling, cost, performance,
quality and waste requirements.

Production management means planning, organising, directing and controlling of production
activities. It deals with converting raw materials into finished goods or products.

Definition of Production Management

According to Elwood Spencer Buffa, “Production management deals with decision-making
related to production processes so that the resulting goods or service is produced according
to specification, in the amount and by the schedule demanded and at minimum cost.”



4 Production and Operations Management

According to A.W. Field, “Production management is the process of planning and regulating
the operations of that part of an enterprise which is responsible for actual transformation of
materials into finished products”.

According to E.F.L.Brech, “Production Management is the process of effectively planning
and regulating the operations of that part of an enterprise which is responsible for actual
transformation of materials into finished Products”.

According to H.A.Harding, “Production Management is concerned with those processes
which convert the inputs into outputs. The inputs are various resources like raw materials,
men, machines, methods etc. and the outputs are goods and Services”.

Production Management involves Application of Planning, organising, directing & controlling
the production process.

OBJECTIVES OF PRODUCTION MANAGEMENT

i) The main objective of production management is to produce goods of the right quality, right
quantity, at the right time and at minimum cost.

ii) To ensure optimum utilisation of available production capacity.

iii) To ensure optimum use of resources at optimal cost.

iv) To produce in required quantities of required quality as per schedule.

v) To consider the minimum lead time.

vi) To ensure the maximum capacity utilization.

vii) To consider flexible working conditions.

viii) To ensure minimum raw material cost, labour cost and maintenance costs.

ix) To consider minimum storage, material handling and inspection.

x) To improve productivity of all inputs.

SCOPE OF PRODUCTION MANAGEMENT

Scope of production management concentrates on three basic concepts such as:

i) Production Engineering
Production engineering is a combination of manufacturing technology with management

science. A production engineer typically has a wide knowledge of engineering practices and is
aware of the management challenges related to production. The goal is to accomplish the
production process in the smoothest, most-judicious and most-economic way. Production
engineering encompasses the application of castings, joining processes, metal cutting and tool
design, metrology, machine tools, machining systems, automation, jigs and fixtures, and dies and
mould design. Production engineering also overlaps substantially with manufacturing engineering
and industrial engineering.
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ii) Production Planning
Production planning means to fix the production goals and to estimate the resources which

are required to achieve these goals. It prepares a detailed plan for achieving the production goals
economically, efficiently and in time. It forecasts each step in the production process. It
forecasts the problems, which may arise in the production process. It tries to remove these
problems. It also tries to remove the causes of wastage.

iii) Production Control
Production control activities involved in handling materials, parts, assemblies, and

subassemblies, from their raw or initial stage to the finished product stage in an organized and
efficient manner. It may also include activities such as planning, scheduling, routing, dispatching,
storage, etc.

IMPORTANCE OF PRODUCTION MANAGEMENT

The importance of production management can be summarised as follows:

1. Accomplishment of firm’s objectives: Production management helps the business firm to
achieve all its objectives. It produces products, which satisfy the customers’ needs and wants.
So, the firm will increase its sales and it helps to achieve its objectives.

2. Reputation, Goodwill and Image: Production management helps the firm to satisfy its
customers. This increases the firm’s reputation, goodwill and image. A good image helps the
firm to expand and grow.

3. Helps to introduce new products: Production management helps to introduce new products in
the market. It conducts Research and Development. This helps the firm to develop newer and
better quality products. These products are successful in the market because they give full
satisfaction to the customers.

4. Supports other functional areas: Production management supports other functional areas in
an organisation, such as marketing, finance, and personnel. The marketing department will
find it easier to sell good-quality products, and the finance department will get more funds due
to increase in sales. It will also get more loans and share capital for expansion and
modernisation. The personnel department will be able to manage the human resources
effectively due to the better performance of the production department.

5. Helps to face competition: Production management helps the firm to face competition in the
market. This is because production management produces products of right quantity, right
quality, and right price and at the right time. These products are delivered to the customers as
per their requirements.
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6. Optimum utilisation of resources: Production management facilitates optimum utilisation of
resources such as manpower, machines, etc. So, the firm can meet its capacity utilisation
objective. This will bring higher returns to the organisation.

7. Minimises cost of production: Production management helps to minimise the cost of
production. It tries to maximise the output and minimise the inputs. This helps the firm to
achieve its cost reduction and efficiency objective.

8. Expansion of the firm: The Production management helps the firm to expand and grow. This
is because it tries to improve quality and reduce costs. This helps the firm to earn higher
profits. These profits help the firm to expand and grow.

9. Higher standard of living: Production management conducts continuous research and
development (R & D). So they produce new and better varieties of products. People use these
products and enjoy a higher standard of living.

10. Generates employment: Production activities create many different job opportunities in the
country, either directly or indirectly. Direct employment is generated in the production area,
and indirect employment is generated in the supporting areas such as marketing, finance,
customer support, etc.

11. Improves quality and reduces cost: Production management improves the quality of the
products because of research and development. Because of large-scale production, there are
economies of large scale. This brings down the cost of production. So, consumer prices also
reduce.

12. Spread effect: Because of production, other sectors also expand. Companies making spare
parts will expand. The service sector such as banking, transport, communication, insurance,
BPO, etc. also expand. This spread effect offers more job opportunities and boosts economy.

13. Creates utility: Production creates Form Utility. Consumers can get form utility in the shape,
size and designs of the product. Production also creates time utility, because goods are
available whenever consumers need it.

14. Boosts economy: Production management ensures optimum utilisation of resources and
effective production of goods and services. This leads to speedy economic growth and well-
being of the nation.

ADVANTAGES OF PRODUCTION MANAGEMENT

The advantages of production management are as follows:

1. Availability of raw materials: A strong production management department is able to analyze
the different options available for the raw materials and resources necessary for production
and to procure materials of the right quality and at the right price. The optimal materials for a
company are not necessarily the highest quality or lowest price available but are instead the
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materials best suited for a company’s production model. Strong production management
departments are able to find dependable suppliers who offer just the right materials.

2. Managing the production process: Managing the production process is the most important
function of a production management department. The department must decide how many
workers are necessary, which equipment should be used, and what process will provide the
best product to meet customer needs. A strong production management department will
streamline the production process so that it costs the least amount of money while still
maintaining the necessary level of quality.

3. Ensure customer satisfaction: By ensuring a quality product, keeping costs low and delivering
products in a timely manner, a successful production management team helps a company
attract and retain customers. Adding to a company’s customer base brings in profits and is the
primary benefit of effective management of the production process.

4. Contributes to the profitability of a company: Because effective production management
contributes to the profitability of a company, it lends that company an image of success and
contributes to investor confidence. Fortune 500 companies understand this principle better
than most businesses. By attracting investors, a well-managed company can attain more
capital, allowing it to further improve or expand its business. In the final analysis, strong
production management makes a business successful because it attracts money through both
profits and investment.

DISADVANTAGES OF PRODUCTION MANAGEMENT

The disadvantages of production management are as follows:

i) Implementing production management often demands a significant change is an organization’s
attitude, which can be very challenging if an organization is not well slated to deal with the
changes.

ii) In order to be effective, an organization must be prepared with an efficient and united
workforce that is willing to accept changes.

iii) As a result of process improvement initiatives, the overall quality of a company’s product is
also improved in the process. Since production management systems are aimed at
simplification and waste elimination, employees eventually have more time to focus on quality
and fewer resources to provide detailed attention.

iv) Another fundamental element of production management, which is the idea that excess
inventory, will not be maintained in order to fulfil customer orders. However, with this
approach, a business must be able to rely on accurate delivery times from suppliers in order to
meet their own customer’s demands since inventory is not maintained to fulfil orders.
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FIVE P�S OF PRODUCTION MANAGEMENT

Five P’s of Production Management are given below:

1. Product
Marketers in a business must ensure that a business sells products that meet customer

needs and wants. The role of Production and Operations is to ensure that the business actually
makes the required products in accordance with the plan.

Production and Operations Management therefore concerns areas such as:

i) Performance ii) Quality

iii) Reliability iv) Quantity

v) Production costs vi) Delivery dates

2. Plant
To make product, plant of some kind is needed. This will comprise the bulk of the fixed

assets of the business. In determining which plant to use, management must consider areas such
as:

i) Future demand (volume, timing)

ii) Design and layout of factory, equipment, offices

iii) Productivity and reliability of equipment

iv) Need for (and costs of) maintenance

v) Health and safety (particularly the operation of equipment)

vi) Environmental issues (e.g. creation of waste products)

3. Process
There are many different ways of producing a product. Management must choose the best

process, or series of processes. They will consider:

i) Available capacity

ii) Available skills

iii) Various types of production

iv) Layout of plant and equipment

v) Safety

vi) Production costs

vii) Maintenance requirements
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4. Programmes
The production programme concerns the dates and times of the products that are to be

produced and supplied to customers. The decisions made about programme will be influenced by
factors such as:

i) Purchasing patterns (e.g. lead time), Cash flow,

ii) Availability of storage, Transportation,

5. People
Production depends on people, whose skills, experience and motivation vary. Key people-

related decisions will consider the following areas:

i) Wages and salaries

ii) Safety and training

iii) Work conditions

iv) Leadership and motivation

v) Unionization

vi) Communication

MEANING AND DEFINITIONS OF OPERATIONS MANAGEMENT

Meaning  of Operation Management
Operations Management refers to the process of design, execution and control of operations

that convert resources into desired goods and services and implement a company's business
strategy.

Operations Management is that activity where the resources, flow within a defined system,
are transformed in a controlled manner to add value in accordance with policies communicated/
desired by the management.

Definition  of Operation Management
It is defined as the design, operation and Improvements of the production system that

create product and services.

Operating management is defined as the design operation and Improvement of the
production systems that Creates the firm’s primary product and services.

Operations management is the effective Management of the conversion process, which
converts land, labor, capital and management inputs into desired outputs or goods and services.

The operations manager’s job is to manage the process of converting inputs into desired
outputs. Our definition of operations management is, then, the management of the conversion
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process, which converts land, labor, capital, and management inputs into desired outputs of
goods and services. In doing so, the manager uses various approaches from the classical,
behavioral and modeling views of management.

OBJECTIVES  OF  OPERATION MANAGEMENT

1. To improve the productivity by better utilization of resources like men, material, methods,
machines.

2. To have less defects/no defects.

3. To utilize its plant and machinery effectively and efficiently.

4. Improvised material handling equipments.

5. Proper utilization of Production space.

6. To have proper control on raw materials, semifinished goods and finished goods.

7. Proper cash management.

8. Enhancement of Production staff with respect to their salary, wages etc.

IMPORTANCE OF OPERATION MANAGEMENT

The importance of operation management can be summarised as follows:

i) Towards Customers: These are the most obvious people who will be affected by any business.
What the mater goes on to call the five operations performance objectives apply primarily to
this group of people.

ii) Towards Suppliers: Operations can have a major impact on suppliers, both on how they
prosper themselves, and on how effective they are at supplying the operation.

iii) Towards Shareholders: Better the operation is at producing goods and services, the more
likely the whole business is to prosper and shareholders will be one of the major beneficiaries
of this.

iv) Towards Employees: Similarly, employees will be generally better off if the company is
prosperous; if only they are more likely to be employed in the future. However operation
responsibilities to employees go far beyond this. It includes the general working conditions
which are determined by the way the operation has been designed.

v) Towards Society: Although often having no direct economic connection with the company,
individuals and groups in society at large can be impacted by the way its operation managers
behave. The most obvious example is in the environmental responsibility exhibited by operation
managers.
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SCOPE OF OPERATION MANAGEMENT

The scope of operations management can be summarised as follows:

i) Product selection and design: The product selection makes our system efficient or inefficient.
So it is very important to select right product keeping the mission and overall objectives in
mind. Design is the most important thing as it makes competitive or non-competitive and we
is used operation in management to find suitable design to fulfil the requirement with
controlled cost.

ii) Process selection and planning: Selection of process involves taking decisions about
technology, machines and equipment. Process planning, detailing the stages of the process,
gives the idea of optimum automation and mechanization.

iii) Location facilities: It is the most important facility. As it looks for a long term decision, a
wrong decision can makes it pay a lot. To select that particular location where distribution
cost and production cost is less and it is possible only with the help of operations
management.

iv) Layout and material handling facilities: Layout means positioning of machinery. The
machines should be so arranged that the flow of production remains smooth. There should be
a proper choice of material handling equipments.

v) Capacity planning: Capacity refers to a level of output of the conversion process over a
period of time. Process industry creates challenging problems in capacity planning, requiring
in the long run, expansion and contraction of major facilities in the conversion process. Some
tools that help in capacity planning are marginal costing, linear programming etc.

ADVANTAGES OF OPERATIONS MANAGEMENT

The advantages of operations management are given below:

i) Smooth operation: Operations management focuses on the tools and techniques a
manufacturing firm uses to ensure a smooth, effective production process. If the company
provides services, operations administration indicates to top leadership the factors that can
prop up customer loyalty and sales.

ii) Better profitability management: Sound operations management causes corporate leadership
to challenge conventional wisdom or employees’ sense of what’s operationally correct. In
fact, companies with experienced, competent operation managers are generally adapt at
monitoring their revenues and expenses.

iii) Competitive Advantage: Businesses adequately manage their operations to get a handle on key
internal and external factors. Internal factors include operating policies, intellectual capital and
the average attrition rate. This reflects the number of employees leaving as a result of
resignations, retirements and deaths. Forced workforce reductions, such as terminations, do
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not count as attrition-rate components. Intellectual capital represents various abilities, expertise
and knowledge that a firm has gathered over time. External factors that operations managers
heed include the state of the economy and rivals’ strategies. By helping a firm understand its
internal and external conditions, operations management improves the company’s competitive
standing. This is because the business gets a better understanding of its operating environment
and can adapt its tactics more effectively to changing conditions. Marketing specialists use the
SWOT concept strengths, weaknesses, and opportunities, threats to describe this analytical
process.

iv) Manufacturing Edge: Operations management allows a manufacturing firm to change or
improve the way it produces goods, as well as how it stores items such as raw materials,
work-in process merchandise and completely finished products. This important benefit helps
the manufacturer prevent deterioration in debt affordability, which may happen if the firm
incurs losses and cannot repay its existing liabilities. Manufacturing tools used in operations
management include computer-aided production software, defect-tracking programs,
warehouse management software and process re-engineering applications.

v) Regulatory Compliance: By studiously analyzing operating activities, corporate management
waves good-bye to the days of hefty government fines and adverse regulatory decisions.
Department heads and segment chiefs set adequate internal controls to make sure rank-and-file
personnel perform tasks in accordance with the law.

DISADVANTAGES OF OPERATIONS MANAGEMENT

The disadvantages of operations management are given below:

i) Operations management depends on many different components within the organization
working together to achieve success.

ii) Operations management implements an effective plan, if operation management does not carry
out the plan properly, the plan will most likely fail.

iii) Within an organization, mistakes often occur during the chain of events from manufacturing to
sale.

iv) Operation management requires the coordination of operation functions, marketing, finance,
accounting, engineering, information systems and human resources to have success within the
organization.

v) Operation management will have limited success within the organization.
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PRODUCTION AND OPERATION MANAGEMENT

Meaning of Production and Operation Management
Production and operation management refers to the management of the conversion process

which converts land, labour, capital and management inputs into desired outputs of goods and
services.

Definition of Production and Operation Management

According to Professor S. N. Chary, “Production and operation management” as “one
which concerns itself with the conversion of inputs into outputs, using the physical resources, so
as to provide the desired utility or utilities of forums, place, possession or state or a combination
these off to the customer while meeting the other organisational goals of effectiveness efficiency
and adaptability. It distinguishes itself from other functions such as personnel, marketing etc., by
its primary concern for conversion by using physical resources”.

Production and Operation Management concerns with conversion of inputs into outputs by
using physical resources to meet the organizational objectives i.e. (effectiveness, efficiency and
adaptability).

Production and Operation Management is about the transformation of production and
operational inputs into “outputs” that, when distributed, meet the needs of customers.

NEED FOR PRODUCTION AND OPERATION MANAGEMENT

The need for production and operation management is to produce goods of right quality and
quantity at the right time and right manufacturing cost’.

1. Produce right quality of product: The quality of product is established based upon the
customer’s needs. The right quality is not necessarily best quality. It is determined by the cost
of the product and the technical characteristics as suited to the specific requirements.

2. Right Quantity: The manufacturing organization should produce the products in right number.
If they are produced in excess of demand the capital will block up in the form of inventory
and if the quantity is produced in short of demand, leads to shortage of products.

3. Right Time: Timeliness of delivery is one of the important parameter to judge the
effectiveness of production department. So, the production department has to make the
optimal utilization of input resources to achieve its objective.

4. Right Manufacturing Cost: Manufacturing costs are established before the product is actually
manufactured. Hence, all attempts should be made to produce the products at pre-established
cost, so as to reduce the variation between actual and the standard cost.
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WHY TO STUDY PRODUCTION AND OPERATIONS MANAGEMENT?

Production and operation management facilitate the control on the quality of products.
Production and operations managers must take responsibility for all products or services that are
delivered. They must ensure that it’s in line with quality standards. They perform functions such
as product designing, materials management, checking stock and regulating the quantity of
products, determining transportation costs, implementing health and safety procedures, to name
but a few. The way in which production and operations are managed is directly linked to the
success of a business or organisation.

Working together successfully means that all members of the organization understand not
only their own role; they also understand the roles of others. This is precisely why all business
students, regardless of their particular major, are required to take a common core of courses that
will enable them to learn about all aspects of business. Because production and operation
management is central to the functioning of all business organizations, it is included in the core
of courses business students are required to take. And even though individual courses have a
narrow focus (e.g., accounting, marketing), in practice, there is significant interfacing and
collaboration among the various functional areas, involving exchange of information and
cooperative decision making.

OBJECTIVES OF PRODUCTION AND OPERATIONS MANAGEMENT

Objectives of production and operation management are as follows:

i) To attain maximum output with given set of resources.

ii) To produce maximum with lowest cost.

iii) To control pollution and wastage.

iv) To ensure optimum capacity utilization.

v) To exercise inventory control.

vi) To control and reduce cost of operation.

vii) To ensure optimum utilization of resources.

viii) To ensure timely delivery of output.

ix) To ensure quality of products.

x) To suggest changes in machinery and equipment.

ELEMENTS OF PRODUCTION AND OPERATIONS MANAGEMENT

The several elements of production and operations management can be summarised as follows:

i) Planning: Activities that establishes a course of action and guide future decision-making is
planning. The operation manager defines the objectives for the operations subsystem of the
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organization and the policies and procedures for achieving the objectives. This stage includes
clarifying the role and focus of operations in the organization’s overall strategy. It also involves
product planning, facility designing and using the conversion process.

ii) Organizing: Activities that establishes a structure of tasks and authority. Operation managers
establish a structure of roles and the flow of information within the operations subsystem.
They determine the activities required to achieve the goals and assign authority and
responsibility for carrying them out.

iii) Controlling: Activities that assure the actual performance in accordance with planned
performance. To ensure that the plans for the operations subsystems are accomplished, the
operations manager must exercise control by measuring actual outputs and comparing them to
planned operations management. Controlling costs, quality and schedules are the important
functions here.

iv) Behaviour: Operation managers are concerned with how their efforts to plan, organize, and
control affect human behaviour. They also want to know how the behaviour of subordinates
can affect management’s planning, organizing, and controlling actions. Their interest lies in
decision-making behaviour.

v) Models: As operation managers plan, organize, and control the conversion process, they
encounter many problems and must make many decisions. They can simplify their difficulties
using models like aggregate planning models for examining how best to use existing capacity
in short-term, break even analysis to identify break even volumes, linear programming and
computer simulation for capacity utilization, decision tree analysis for long-term capacity
problem of facility expansion, simple median model for determining best locations of facilities
etc.

SYSTEM AND FUNCTION VIEW OF PRODUCTION AND OPERATIONS ORGANIZATIONS

The function of the production and operations department in a company is to take inputs
and fashion them into outputs for customer use. Inputs can be concrete physical objects, data
driven or service driven. The outputs can be intended for consumer use or for business use. The
goal of production and operations is to create an end product in the most economic and efficient
way possible.

i) Creation of goods or services: The foundation of every production and operations department
is the creation of goods or services. Traditionally, production included the physical assembly
of goods, but production can also include data-based goods such as websites, analysis
services and order processing services.

ii) Customer Service: In many companies, the production and operations department contains the
customer-facing customer service department that addresses the needs of the customer after
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the purchase of goods or services. The support function usually is served through phone,
online or mail based support.

iii) Profit: The main function of the production and operations department is to produce a
product or service that creates profit and revenue for the company. Actualization of profit
requires close monitoring of expenses, production methodology and cost of inputs.

iv) Evaluation: Every production and operations department must function as self-evaluating
entity that monitors the quality, quantity, and cost of goods produced. Analysis usually takes
the form of statistical meters, production evaluation and routine reporting.

v) Tasks: Common task functions in a production and operation department include forecasting,
scheduling, purchasing, design, maintenance, people management, flow analysis, reporting,
assembly and testing.

vi) Fulfillment: Production and operations departments typically function as a fulfillment entity
that ensures the timely delivery of the output from production to customers. Traditionally
fulfillment is shipping and mailing based function, but can be electronically based in a data-
driven product.

vii) Analysis: Standard analysis functions in a production and operations department include
critical path analysis, stock control analysis, utilization analysis, capacity analysis, and just-in-
time analysis of inputs, quality metrics analysis and break-even analysis.

SCOPE OF PRODUCTION AND OPERATION MANAGEMENT

The scope of production and operation management has increased due to the dynamic
change in the business environment.

Following are the activities which are included under production and operations management
functions:

1. Location of Facilities: Selecting appropriate location for the production and operation
management activities is important. The appropriate location should ensure the availability of
power supply, water supply, better road conditions, nearness of raw materials, skilled labors
etc.

2. Plant Layouts and Job Design: Deciding upon the machines, equipment and necessary
devices which could lead to effectual and desired production in the most economic way.
Prepare of plant layout for the establishment of machines in the required sequence. Prepare a
job design to organize machines, tasks into a unit of work to achieve a certain objectives.

3. Material Handling: Material handling is the process of ensuring the movement of raw
materials and semi-finished goods inside the factory. Storage of material and handling it in
most effective way to avoid the wastage and delivery at the work centres as and when
required.
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4. Product Design: Designing the product and conceive the idea about its production. Product
design considers the product size, weight, colour etc.

5. Process Design: Process design means the complete description of specific steps in the
production process. This determines the production process which is most relevant and
efficient in the given state of affairs.

6. Production and Planning Control: Production planning and control may be defined as the
coordination of a series of functions according to a plan which will, economically utilize the
plant facilities and regulate the orderly movement of goods through their entire manufacturing
cycle.

7. Quality Control: Quality control is a staff function concerned with the prevention of defects
in manufacturing so that, items may be made right way and ensure the quality standard.
Controlling the production and ensuring the quality by setting the check points and taking the
periodic measurements of the current performance.

8. Inventory Management: Inventory refers to the stock on hand at a particular time of raw
materials, semi-finished goods and finished goods to meet the demand of manufacturing units
and market. Inventory management is the process of maintaining proper records of raw
materials, semi-finished goods and finished goods in a way that neither excessive money may
block in this non-productive operation nor the required material.

9. Maintenance management: Maintenance management refers to the process of formulating
the corrective measures to stay in track with planned quality, time-schedule and predetermined
cost schedules. The floor space should be properly cleaned and the proper ventilation facilities
should ensure inside the factory. After completion of each shift of work, the maintenance
department should check all the machines and put lubricating oil.

10. Automation: Automation refers to the technique of operating or controlling a productive
process by electronic devices and reducing human intervention to the minimum.

EVOLUTION OF PRODUCTION AND OPERATION MANAGEMENT

The Industrial Revolution
The Industrial Revolution began in the 1770s in England and spread to the rest of Europe

and to the United States during the 19th century. Prior to that time, goods were produced in
small shops by craftsmen and their apprentices. Under that system, it was common for one
person to be responsible for making a product, such as a horse-drawn wagon or a piece of
furniture, from start to finish.

Then, a number of innovations in the 18th century changed the face of production forever
by substituting machine power for human power. Perhaps the most significant of these was the
steam engine, because it provided a source of power to operate machines in factories. The
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spinning jenny and the power loom revolutionized the textile industry. Ample supplies of coal and
iron ore provided materials for generating power and making machinery. The new machines,
made of iron, were much stronger and more durable than the simple wooden machines they
replaced.

In the earliest days of manufacturing, goods were produced using craft production: highly
skilled workers using simple, flexible tools produced goods according to customer specifications.

Craft production had major shortcomings. Because products were made by skilled
craftsmen who custom fitted parts, production was slow and costly. And when parts failed, the
replacements also had to be custom made, which was also slow and costly. Another shortcoming
was that production costs did not decrease as volume increased; there were no economies of
scale, which would have provided a major incentive for companies to expand. Instead, many
small companies emerged, each with its own set of standards.

A major change occurred that gave the Industrial Revolution a boost: the development of
standard gauging systems. This greatly reduced the need for custom-made goods. Factories
began to spring up and grow rapidly, providing jobs for countless people who were attracted in
large numbers from rural areas.

Despite the major changes that were taking place, management theory and practice had not
progressed much from early days. What was needed was an enlightened and more systematic
approach to management.

Scientific Management
The scientific management era brought widespread changes to the management of factories.

The movement was spearheaded by the efficiency engineer and inventor Frederick Winslow
Taylor, who is often referred to as the father of scientific management. Taylor believed in a
“science of management” based on observation, measurement, analysis and improvement of work
methods and economic incentives. He studied work methods in great detail to identify the best
method for doing each job. Taylor also believed that management should be responsible for
planning, carefully selecting and training workers, finding the best way to perform each job,
achieving cooperation between management and workers, and separating management activities
from work activities.

Taylor’s methods emphasized maximizing output. They were not always popular with
workers, who sometimes thought the methods were used to unfairly increase output without a
corresponding increase in compensation. Certainly some companies did abuse workers in their
quest for efficiency. Eventually, the public outcry reached the halls of Congress, and hearings
were held on the matter. Taylor himself was called to testify in 1911, the same year in which his
classic book, The Principles of Scientific Management, was published. The publicity from those
hearings actually helped scientific management principles to achieve wide acceptance in industry.
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A number of other pioneers also contributed heavily to this movement, including the
following:

i) Frank Gilbreth was an industrial engineer who is often referred to as the father of motion
study. He developed principles of motion economy that could be applied to incredibly small
portions of a task.

ii) Henry Gantt recognized the value of nonmonetary rewards to motivate workers, and
developed a widely used system for scheduling, called Gantt charts.

iii) Harrington Emerson applied Taylor’s ideas to organization structure and encouraged the use of
experts to improve organizational efficiency. He testified in a congressional hearing that
railroads could save a million dollars a day by applying principles of scientific management.

iv) Henry Ford, the great industrialist, employed scientific management techniques in his
factories.

v) During the early part of the 20th century, automobiles were just coming into vogue in the
United States. Ford’s Model T was such a success that the company had trouble keeping up
with orders for the cars. In an effort to improve the efficiency of operations, Ford adopted the
scientific management principles espoused by Frederick Winslow Taylor. He also introduced
the moving assembly line, which had a tremendous impact on production methods in many
industries.

vi)  Among Ford’s many contributions was the introduction of mass production to the automotive
industry, a system of production in which large volumes of standardized goods are produced
by low-skilled or semiskilled workers using highly specialized, and often costly, equipment.
Ford was able to do this by taking advantage of a number of important concepts. Perhaps the
key concept that launched mass production was interchangeable parts, sometimes attributed to
Eli vii) Whitney, an American inventor who applied the concept to assembling muskets in the
late 1700s. The basis for interchangeable parts was to standardize parts so that any part in a
batch of parts would fit any automobile coming down the assembly line. This meant that parts
did not have to be custom fitted, as they were in craft production. The standardized parts
could also be used for replacement parts. The result was a tremendous decrease in assembly
time and cost. Ford accomplished this by standardizing the gauges used to measure parts
during production and by using newly developed processes to produce uniform parts.

viii) A second concept used by Ford was the division of labor, which Adam Smith wrote about in
The Wealth of Nations (1776). Division of labor means that an operation, such as assembling
an automobile, is divided up into a series of many small tasks, and individual workers are
assigned to one of those tasks. Unlike craft production, where each worker was responsible
for doing many tasks and thus required skill, with division of labor the tasks were so narrow
that virtually no skill was required.
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Assembly Lines
Assembly lines are one of several approaches to the production of goods and delivering

services. But the importance of assembly lines to business and society is hard to overstate. Often
associated with Henry Ford’s automobile production, they were the hallmark of mass production,
achieving high volumes of standardized products. As such, they played a pivotal role in the
development of what we now refer to as industrialized nations. By shifting from craft production
methods to assembly lines, producers were able to successfully employ large numbers of
unskilled workers. By using assembly lines, they achieved tremendous gains in industrial
productivity, produced affordable products, and in the process greatly increased the standard of
living of people in industrial nations. As you will learn later in the book, assembly lines also play
an important role in a newer approach to operations called lean production or, more generally,
lean operations.

The Human Relations Movement
Whereas the scientific management movement heavily emphasized the technical aspects of

work design, the human relations movement emphasized the importance of the human element in
job design. Lillian Gilbreth, a psychologist and the wife of Frank Gilbreth, worked with her
husband, focusing on the human factor in work. Many of her studies in the 1920s dealt with
worker fatigue. In the following decades, there was much emphasis on motivation. During the
1930s, Elton Mayo conducted studies at the Hawthorne division of Western Electric. His studies
revealed that in addition to the physical and technical aspects of work, worker motivation is
critical for improving productivity. During the 1940s, Abraham Maslow developed motivational
theories, which Frederick Hertzberg refined in the 1950s. Douglas McGregor added Theory X
and Theory Y in the 1960s. These theories represented the two ends of the spectrum of how
employees view work. Theory X, on the negative end, assumed that workers do not like to
work, and have to be controlled rewarded and punished to get them to do good work. This
attitude was quite common in the automobile industry and in some other industries, until the
threat of global competition forced them to rethink that approach. Theory Y, on the other end of
the spectrum, assumed that workers enjoy the physical and mental aspects of work and become
committed to work. The Theory X approach resulted in an adversarial environment, whereas the
Theory Y approach resulted in empowered workers and a more co-operative spirit. In the 1970s,
William Ouchi added Theory Z, which combined the Japanese approach with such features as
lifetime employment, employee problem solving, and consensus building, and the traditional
Western approach that features short-term employment, specialists, and individual decision
making and responsibility.

Decision Models and Management Science
The factory movement was accompanied by the development of several quantitative

techniques. F. W. Harris developed one of the first models in 1915: a mathematical model for
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inventory management. In the 1930s, three coworkers at Bell Telephone Labs, H. F. Dodge, H.
G. Romig, and W. Shewhart, developed statistical procedures for sampling and quality control. In
1935, L. H. C. Tippett conducted studies that provided the groundwork for statistical-sampling
theory.

At first, these quantitative models were not widely used in industry. However, the onset of
World War II changed that. The war generated tremendous pressures on manufacturing output,
and specialists from many disciplines combined efforts to achieve advancements in the military
and in manufacturing. After the war, efforts to develop and refine quantitative tools for decision
making continued, resulting in decision models for forecasting, inventory management, project
management, and other areas of operations management.

During the 1960s and 1970s, management science techniques were highly regarded; in the
1980s, they lost some favour. However, the widespread use of personal computers and user-
friendly software in the workplace contributed to resurgence in the popularity of these
techniques.

The Influence of Japanese Manufacturers
A number of Japanese manufacturers developed or refined management practices that

increased the productivity of their operations and the quality of their products. This made them
very competitive, sparking interest in their approaches by companies outside Japan. Their
approaches emphasized quality and continual improvement, worker teams and empowerment, and
achieving customer satisfaction. The Japanese can be credited with spawning the “quality
revolution” that occurred in industrialized countries, and with generating widespread interest in
time-based management (just-in-time production).

The Productivity Challenge
In today’s international business climate, competition has become fierce with competitors in

every corner of the globe vying for the same share of the market. The underlying factor of a
successful company is how it handles productivity. Productivity defined in its most rudimentary
form is the ratio of outputs divided by the inputs. The sole objective of the operations manager is
to increase the ratio of outputs relative to inputs.  In other words, increased productivity is being
able to produce the most goods/services with the least amount of resources feasible. By
allocating a smaller portion of resources to each output: you are cutting costs per good/service,
saving valuable resources that can be used to produce more outputs, and in the long-run
increasing the net profit that an organization gains from producing that output.

One can further break-down the productivity challenge by analyzing the three variables that
an operations manager can utilize to increase the productivity for their organization. Labour is the
first variable and by providing adequate training, a balanced diet and social conveniences such as
transportation and sanitation worker morale, health and overall productivity will increase. These
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are very basic elements of increased labour productivity, more advanced variables are incentive
strategies, team building, and higher levels of education.  Capital is the second variable and is
often in a tug-of-war with labour. The more the economy invests in capital the less labour is
used and the inverse is true when capital investment is decreasing. When the capital investment
per employee drops, society can expect that productivity per employee will also decrease. The
final variable in the productivity equation is management. An operation management manager can
carefully balance the capital to labour ratio, which will enable their business to stay afloat if the
economy takes a turn towards the red. By using knowledge and innovative applications of
technology managers can improve the effectiveness of the labour and capital to increase the
overall productivity of a company. More specifically an operation management manager acts as
the “productivity catalyst.” A company cannot succeed if its operations manager is using
inadequate inputs such as poorly educated workforce and antiquated technology.

Competitive Advantage
After visiting the Nordic Countries and the companies that call them home found that this

section in operations management on competitive advantage was extremely pertinent and enabled
me to gain a grasp of what a global marketplace actually is. When a company exhibits a
competitive advantage, “it implies the creation of a system that has a unique advantage over
competitor via differentiation, low cost, and response.” Not only does an operations manager
have to develop a competitive advantage in their domestic environment but also the international
environment as well. This increases the complexity to achieve an edge over your competitors
both near and far due to fact that certain regions of the world may have advantageous inputs that
your region may not have, i.e. cheaper labour, vast natural resources or efficient transportation.
When an operations manager optimizes the differentiation approach to gaining a competitive
advantage they are concerned with providing an output that is unique and sets them apart from
the competition. Their goal is to “distinguish the offerings of the organization in any way that the
customer perceives as adding value.” Another avenue that an operations manager can move
towards is becoming a low-cost leader. To execute this competitive advantage and operations
manager needs to have fast a turnover of products/services, decreasing overhead costs, and by
matching capacity to demand. Two US companies that illustrate being a low-cost leader are
Southwest Airlines and the mega-superstore giant Wal-Mart. When a company cannot compete
with the previous two strategies they can opt for the third option, response. A response approach
entails a company to have the ability to provide flexible, reliable and quick replies to “sudden
changes in a marketplace where design innovations and volumes fluctuate substantially.” More
specifically quickness refers to the speed in design, production and delivery of a good/service.  A
company that can implement an effective response advantage can penetrate any market because
of its ability to conform and assimilate to meet the needs of its new consumer base.  All three of
these concepts of competitive advantage can be actualized by the operations manager either
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individually or sometimes in unison to allow a company to increase productivity and in the end
profitability.

FUTURE OF PRODUCTION AND OPERATION MANAGEMENT

Managing operations in both manufacturing and service organizations have evolved
tremendously over the years with the change in market requirements. The market has become
global, thereby compelling enterprise operations to keep up. The application of information
technology/information systems (IT/IS) and outsourcing in managing operations have significantly
altered the landscape of operations management (OM) strategies, techniques and technologies.
Consciousness towards environmental and safety also urges companies to examine their OM
approach and manufacturing from various perspectives. Recently, energy cost and protection
against terrorism have changed the portfolio of enterprise operations and therefore the approach
to OM. Now, it is time to revisit the OM principles, curriculum, and training at the institution of
higher learning and industries. Moreover, manufacturing has become more of a service activity,
indicating significant service OM, including project management. The profile of service industries
has also changed in view of the emergence of globalization, outsourcing, and IT, coupled with
the rapid economic growth of emerging economies such as Brazil, Russia, India, and China
(BRIC). In fact, services account for approximately 80% of the US gross domestic product
(GDP); this is also a growing figure of the GDPs of other countries over the world. Again,
service OM needs to be revisited in the context of the above mentioned paradigm shifts. In
considering the significance of the above-mentioned changes in the market and society as a
whole, an attempt is made to study the evolution of OM and subsequently to develop a
framework for new OM strategies and tactics that will support the competitiveness of
organizations within the next 10–20 years.

It’s time to rethink what we mean when we talk about “operations.” Operations are not only
about manufacturing. Operations are and have always been what gives an organization the power
to act: to create value for its customers; to capture value for its shareholders; and to share value
with its ecosystem. In the era of ubiquitous digital technologies, operations empowers an
increasing variety of organizations, ever more modular, connected and distributed, ever more
centered on software and data.

The field of operations has gone through some major evolutions over its history. Growing
out of the industrial revolution of the late 1800s, the field took off as the modern economy
emerged from the new phenomenon of volume manufacturing. Innovators like Eli Whitney (he of
the cotton gin) led the way with the popularization of manufacturing systems that transformed an
artisan economy based on “filing and fitting” parts.

Newly popular notions of “interchangeable parts” were first applied to the design of
muskets and enabled a new breed of industrialists to invent and hone a modular system of
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production, in which individual components could be manufactured independently and at scale.
This gradually led to the concepts of logistics, supply chains, and assembly lines, and formed the
foundations of the “American System of Manufacturing,” which grew during the first half of the
20th century and peaked during the 1950s and 60s. In the first half of the twentieth century,
operations were focused only on manufacturing. (In fact, at one time Harvard Business School
offered practical classroom demonstrations on the use of lathes and milling machines.)

In the 1960s, the field of operations research exploded, developing a broad variety of
analytical methods to analyze and optimize the flow of goods and information in manufacturing
systems. Use of these methods spread beyond manufacturing to a variety of service contexts,
ranging from banks to electric utilities. This led to the establishment of service management and
service operations as core subjects in the operations field. The evolution continued during the
1980s and 1990s, as new generations of digital technology began to revolutionize the
fundamentals of operating excellence and extend the field to the management of companies
delivering software-based products and services. Yes, Microsoft and Yahoo! needed operations
too.

From its earliest days, digital technology has enabled operations. After all, the management
of information has always been the key to operating excellence. Whether we optimize forecasts
through operations research at Nike or order inventory through Toyota’s Kanban system,
operating capabilities hinge on managing and optimizing digitized information. And from the days
of the first commercial IBM mainframes in the late 1950s, computers have driven increasing
efficiency in manufacturing and service institutions.

The recent ubiquity of digital technology and its exploding range of applications in web
services, mobile, and now the internet of things mean that the development and delivery of
software services is starting to transform the very fabric of our business and operating
environments. If the essence of operations is providing economic agents with “the power to act,”
digital technology is transforming the nature by which that power is defined and delivered.
Increasingly, the design and delivery of software services is the entirety of a firm’s operating
environment. Whether we design the new Ford Mustang, a new financial investment product, or
the next version of Snap chat, the bulk of the organization’s operating capabilities are software-
based. As such, the design, management and deployment of software have become central to a
firm’s operating model.

Digital technology is also enabling completely new operating models that are increasingly
open, distributed, and shared across thousands of organizations and individual contributors. These
new models have enabled close to 9 million independent developers to contribute apps to the iOS
and Android mobile platforms. They’ve enabled Uber’s 2,000 internal employees to manage the
complex logistics of 200,000 drivers. And they’ve enabled WhatsApp to grow to over 450,000
users with fewer than 30 employees. As such, the design of development tools, operating system
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APIs or the user on boarding process for a mobile application have become as crucial to
operating excellence as production planning or inventory theory.

And yet, as operating models rely increasingly on digital networks connecting people and
organizations to enable their “power to act,” traditional notions of operations strategy and supply
chain management are more crucial than ever. In a huge ecosystem of organizations, for
example, supply chain management becomes increasingly critical to the buildup of data center
infrastructure. Moreover, digital technology is becoming increasingly ubiquitous as the traditional
analog and digital worlds merge. Not only do old firms need to understand relatively new digital
technology, but relatively new firms (Microsoft, Google, and Amazon) need to understand and
master traditional operating concepts.

PROCESS DESIGN

Process design is the design of processes for desired physical and/or chemical
transformation of materials. Process design is central to chemical engineering, and it can be
considered to be the summit of that field, bringing together all of the field's components. Process
design can be the design of new facilities or it can be the modification or expansion of existing
facilities. The design starts at a conceptual level and ultimately ends in the form of fabrication
and construction plans. Process design is distinct from equipment design, which is closer in
spirit to the design of unit operations. Processes often include many unit operations.

Process design documents serve to define the design and they ensure that the design
components fit together. They are useful in communicating ideas and plans to other engineers
involved with the design, to external regulatory agencies, to equipment vendors and to
construction contractors.

In order of increasing detail, process design documents include:

Block flow diagrams (BFD): Very simple diagrams composed of rectangles and lines
indicating major material or energy flows.

Process flow diagrams (PFD): Typically more complex diagrams of major unit operations
as well as flow lines. They usually include a material balance, and sometimes an energy balance,
showing typical or design flow rates, stream compositions, and stream and equipment pressures
and temperatures.

Piping and instrumentation diagrams (P & ID): Diagrams showing each and every
pipeline with piping class (carbon steel or stainless steel) and pipe size (diameter). They also
show valving along with instrument locations and process control schemes.

Specifications: Written design requirements of all major equipment items.

A successful process design has to take into account the appropriateness of the process to
overall organization objective. Process design requires a broad view of the whole organization and
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should not have a myopic outlook. And the process should deliver customer value with constant
involvement of the management at various stages.

In order to achieve a good process design, effective process strategy is required, which
deals with singular line items required to manufacture the end product. Effective process strategy
deals with raw material procurement, customer participation, technology investment, etc.

Over a period of time process design has undergone change and new concepts like Flexible
Manufacturing Systems have been developed, which delivers efficient and effective production
design and analysis.

DIFFERENT TYPES OF PROCESS WITH ITS MERITS AND DEMERITS

The production system of an organization is that part, which produces products of an
organization. It is that activity whereby resources, flowing within a defined system, are combined
and transformed in a controlled manner to add value in accordance to the policies communicated
by management.

Characteristics of Production System
The production system has the following characteristics:

1. The production system transforms the tangible inputs into useful outputs.

2. It does not function in isolation from the other organization system.

3. The system is a feedback about the activities.

4. Production system is a planned activity.

5. Production system is essential to control and improve system performance.
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Classification of Production
The production can be classified as follows:

A. Job Shop Production

B. Batch Production

C. Mass Production

D. Continuous Production

(A) Job Shop Production
Job shop production refers to the manufacturing facility that produces several different

products in smaller batches. A machine shop is a type of job shop.

Job shop production are characterised by manufacturing of one or few quantity of products
designed and produced as per the specification of customers within prefixed time and cost. The
distinguishing feature of this is low volume and high variety of products.

A job shop comprises of general purpose machines arranged into different departments.
Each job demands unique technological requirements, demands processing on machines in a
certain sequence.

Features of Job Shop Production

The features of Job-shop production system can be summarised as follows:

1. Job-shop production system helps to produce variety of products.

2. It utilizes of general purpose machines and facilities.

3. Job-shop production system requires skilled operators.

4. Large inventory of materials, tools, parts.

5. It assists for detailed planning is essential for sequencing the requirements of each product,
capacities for each work centre and order priorities.

Merits of Job Shop Production

The merits of job shop production are as follows:

1. Job-shop production system helps to produce variety of products.

2. Job-shop production system requires skilled operators, as each job gives those learning
opportunities.

3. Full potential of operators can be utilised.

4. Opportunity exists for creative methods and innovative ideas.
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Demerits of Job Shop Production

The demerits of job shop production are as follows:

1. Job-shop production system requires skilled operators which lead to higher operating cost.

2. Job-shop production system leads to higher cost due to frequent set up changes.

2. Higher level of inventory at all levels and hence higher inventory cost.

3. Production planning is complicated.

4. Larger space requirements.

(B) Batch Production
Batch production refers to the manufacturing process in which components or goods are

produced in groups  and not in a continuous stream. It is characterised by the manufacture of
limited number of products produced at regular intervals and stocked awaiting sales.

Features of Batch Production

The main features of batch production are as follows:

1. It has shorter production runs.

2. Its plant and machinery are flexible.

3. The plant and machinery set up is used for the production of item in a batch

4. The change of set up is required for processing the next batch.

5. The manufacturing lead time and cost are lower as compared to job order production.

Merits of Batch Production

The merits of batch production system are as follows:

1. It helps for better utilisation of plant and machinery.

2. It promotes functional specialisation.

3. Cost per unit is lower as compared to job order production.

4. Lower investment in plant and machinery.

5. Flexibility to accommodate and process number of products.

6. Job satisfaction exists for operators.

Demerits of Batch Production

The demerits of batch production are as follows:

1. Its material handling is complex because of irregular and longer flows.

2. Production planning and control is complex.

3. Work in process inventory is higher compared to continuous production.

4. Higher set up costs due to frequent changes in set up.
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(C) Mass Production
Manufacturing or processing of uniform products in large quantities using interchangeable

parts and machinery. It is either a wholly automated process or a series of short, repetitive
procedures. Mass production is a system of manufacturing based on principles such as the use
of interchangeable parts, large-scale production and the high-volume assembly line.

Features of Mass Production
The features of mass production can be summarized as follows:

1. This system leads for standardisation of product and process sequence.

2. Mass production contributes special purpose machines having higher production capacities
and output rates.

3. It leads to the large volume of products.

4. Shorter cycle time of production.

5. Lower in process inventory.

6. Perfectly balanced production lines.

7. Flow of materials, components and parts is continuous and without any back tracking.

8. Production planning and control is simple.

Merits of Mass Production

1. Mass production leads to higher rate of production with reduced cycle time.

2. Mass production leads to higher capacity utilisation due to line balancing.

3. Less skilled operators are required.

4. Low process inventory.

5. Production and operation cost per unit is low.

Demerits of Mass Production
The demerits of mass production are as follows:

1. Line design needs major change with the changes in the product design.

2. High investment in production facilities.

3. The breakdown of one machine will stop an entire production line.

4. The cycle time is determined by the slowest operation.

(D) Continuous Production
Continuous production is a method used to manufacture, produce or process materials

without interruption. Continuous production is called a continuous process or a continuous flow
process because the materials, either dries bulk or fluids that are being processed is continuously
in motion, undergoing chemical reactions or subject to mechanical or heat treatment.
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Features of Continuous Production

The features of continuous production area are as follows:

1. Continuous Production offers plant and equipment with zero flexibility.

2. Material handling is fully computerized.

3. Process follows a predetermined sequence of operations.

4. Component materials cannot be readily identified with final product.

5. Planning and scheduling is a routine action.

Merits of Continuous Production

The merits of continuous production are:

1. Higher rate of manufacture with reduced cycle time.

2. Higher competence utilisation due to line balancing.

3. Standardisation of product and process sequence.

4. Material handling is completely automatic.

5. Person with limited skills can be used on the production line.

6. Unit cost is lower due to high volume of production.

Demerits of Continuous Production

The demerits of continuous production are as follows:

1. Flexibility to contain and process number of products does not exist.

2. The investment for setting flow lines is high.

3. Product differentiation is limited.

PROCESS CLASSIFICATION BASED ON ORDER

Process manufacturing is the branch of manufacturing that is associated with formulas and
manufacturing recipes and can be contrasted with discrete manufacturing, which is concerned
with discrete units, bills of materials and the assembly of components.

Process manufacturing is common in the food, beverage, chemical, pharmaceutical,
consumer packaged goods, and biotechnology industries. In process manufacturing, the relevant
factors are ingredients, not parts; formulas, not bills of materials; and bulk materials rather than
individual units. Although there is invariably cross-over between the two branches of
manufacturing, the major contents of the finished product and the majority of the resource
intensity of the production process generally allow manufacturing systems to be classified as one
or the other. For example, a bottle of juice is a discrete item, but juice is process manufactured.
The plastic used in injection moulding is process manufactured, but the components it is shaped
into are generally discrete and subject to further assembly.
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PROCESS SELECTION

Process selection refers to the strategic decisions of selecting the kind of production
process to have in a manufacturing plant. Each step in a production process can be completed in
a variety of ways. Consider the process of sewing a garment, for example. The key to process
selection is to balance the costs, efficiency, output and quality of each option to meet your
production goals. Some options may produce a higher output per hour while costing twice as
much as other options, for example, while other options are less costly but produce more errors.
A single employee could sew an entire garment, then pass it down to a packaging line; several
employees could be set up next to each other, each sewing a single stitch or section before
quickly passing it on, or the sewing could be handled by a machine. The finished garment could
be sent off to the packaging line via an employee pushing large bins or via a conveyor belt
stretching around the factory, as another example.

Choosing the right processes and laying out processes in the most efficient manner can
increase production output, decrease operational costs and enhance product quality -- the ultimate
goals of operations management. Operations managers continually re-evaluate their production
setups to look for opportunities to save money or boost production effectiveness.

The Critical Path Method can help you to make informed process selection and facility
layout decisions. This production mapping technique uses a visual string of nodes representing
individual activities to show the flow of materials in a multi-step process, while conveying a
range of useful information about each activity, including its shortest and longest possible
completion times, its required inputs, expected outputs and labor needs. Using CPM to map out
your production processes can reveal areas of slack time, non-value-adding activities and
opportunities to streamline production processes.

MANUFACTURING PROCESS

Manufacturing process is a complex activity, concerned with people who've a broad number
of disciplines and expertise and a wide range of machinery, tools, and equipment with numerous
levels of automation, such as computers, robots, and other equipment. Manufacturing pursuits
must be receptive to several needs and developments.

Beside above, all the future technicians must understand the basic needs of workshop
routines in terms of man, equipment, material, methods, revenue and other infrastructure
conveniences needed to be placed properly for maximum shop or plant layouts and other support
solutions effectively regulated or positioned in the field or industry within a properly planned
manufacturing firm.

The complete knowledge of fundamental workshop technology and manufacturing
processes is highly troublesome for anybody to claim competence over it. It deals with numerous
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aspects of workshops procedures also for providing the basic working awareness of the various
engineering materials, tools, accessories, manufacturing processes, basic concepts of machine
instruments, production criteria’s, traits and uses of numerous testing instruments and calibrating
or inspecting units for checking materials or products designed in various production shops in a
commercial environment. It also explains and illustrates the use of several hand tools (calibrating,
marking, forming and supporting gear etc.), tools, machinery and diverse methods of production
that facilitate forming or shaping the existing raw materials into appropriate usable forms.

DIFFERENT TYPE OF MANUFACTURING PROCESS

There are the 4 types of manufacturing processes:

1. Machining
Tools used for machining are immobile power-driven units used to form or shape solid

materials, specifically metals. The forming is done by removing extra materials from a work-
piece. Machine tools make up the foundation of advanced industry and are utilized either
indirectly or directly in the manufacturing of tool parts.

They are categorized under three main categories:

i) Traditional Chip-making tools.

ii) Presses.

iii) Modern machine tools.

Traditional chip-making tools form the work-piece by trimming away the unwanted part
accessible as chips. Presses implement a several shaping processes, which includes shearing,
pressing, or elongating. Non-traditional machine tools implement light, electric powered, chemical,
and sonic power; superheated gas; and high-energy compound beams to form the exotic supplies
and materials that have been created to meet the requirements of modern technology.

2. Joining
Every joining approach has particular design needs, while certain joint needs may propose a

particular joining approach. Design for assembly, and fastener selection apply their own
specifications. Bolting is a standard fastening method, for instance, but welding may cut down
the weight of assemblies. Naturally, joints intended for the two approaches would differ
tremendously.

However, all joint patterns must consider features such as load factors, assembly
effectiveness, operating surroundings, overhaul and upkeep, and the materials chosen.

Welding is generally a cost-effective approach to fabricate. It doesn't require overlapping
materials, and so it removes excess weight brought on by other fastening methods. Fasteners
don't have to be purchased and stored in stock. Welding also can minimize costs related to extra
parts, for example angles mounted between parts.
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3. Forming
Metal forming is the approach of creating the metallic components by deforming the metal

but not by removing, cutting, shredding or breaking any part. Bending, spinning, drawing, and
stretching are a few important metal forming process in manufacturing. The metal press such as
die and punching tools are implemented for this manufacturing process.

Advantages: Same equipment can be utilized for manufacturing various components by
simply changing the dies.

Disadvantages: High apparatus and tooling expenses. Heat treatment must be applied
afterwards.

4. Casting
Casting is a manufacturing process in which a solid is dissolved into a liquid, heated to

appropriate temperature (sometimes processed to change its chemical formula) and is then added
into a mold or cavity. Thus, in just one step, complex or simple shapes can be crafted from any
kind of metal that has the capability to be melted. The end product can have practically any
arrangement the designer wants. Furthermore, the reluctance to working challenges can be
improved, directional attributes can be managed and a pleasing look can be developed.

PROCESS PERFORMANCE AND EVALUATION

Performance measurement is the process of collecting, analyzing and/or reporting
information regarding the performance of an individual, group, organization, system or
component.

Performance management is an integral part of the workplace as it provides a platform for
supervisors and managers to measure employee performance and determine whether employees
are meeting the company's expectations. The method of performance measurement varies
according to the work environment, type of business and, to some extent, the employee's
occupation.

Employee performance measurements can determine an employee's compensation,
employment status or opportunities for advancement. For these reasons, performance
management programs must consist of methods that enable fair and accurate assessments of
employee performance. To assist with measuring employee performance, employers first establish
performance standards. Performance standards define what it takes for employees to meet or
exceed the company's performance expectations.

Graphic Rating Scales
Graphic rating scales are ideal for production-oriented work environments, as well as for

other workplaces that move at a fast pace, such as those found in the food and beverage
industry. A rating scale consists of a list of job duties, performance standards and a scale usually
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