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1SMBAP201 PRODUCTION AND OPERATIONS SH -4C
MANAGEMENT
Instruction Hours / week: L:4 T:1 P:0 Marks: Internal: 40  External: 60 Total: 100

End Semester Exam: 3 Hours

COURSE OBJECTIVES:
To make the students
1. To understand the Operations management and operation strategy concepts and its
application in business.
2. To recognize the importance factory location, plant location, Plant layout and facility
layout.
3. To formulate the production planning and control systems and ensure efficient scheduling
for production.
4. To understand and apply the forecasting techniques in estimating the requirement of
resources.
5. To understand the quality management practice and TQM tools and its application in

improving the organizational performance.

COURSE OUTCOMES :
Learners should be able to
1. Understand the core features of the operations and production management function at
the operational and strategic levels.
2. Evaluate and decide the best plant and factory location and layout.
3. Forecast the requirement and make accurate production planning , inventory planning and
schedule the production.
4. Obtain the knowledge of applying a quality management TQM tools to improve
organizational effectiveness.

5. Effectively communicate ideas, explain procedures in oral and written forms to different
audiences.

Karpagam Academy of Higher Education (Deemed to be University), Coimbatore — 641 021



UNIT I Operations Management and Operations Strategy

Nature, Importance, historical development, transformation processes, differences between
services and goods, Operations Strategy, Competitive Capabilities and Core Competencies,
Operations Strategy as a Competitive Weapon, Linkage Between Corporate, Business, and
Operations Strategy, Developing Operations Strategy, Elements or Components of Operations
Strategy, Competitive Priorities, Manufacturing Strategies, Service Strategies, Global Strategies
and Role of Operations Strategy

UNIT II Location, Layout, material handling and Maintenance

Location Strategies: Introduction, Location Planning Process

Facility or Layout Planning and Analysis: : Introduction, Objectives of Layout, Classification of
Facilities, Basis for Types of Layouts, Why Layout decisions are important, Nature of layout
problems, Redesigning of a layout, Manufacturing facility layouts, Types of Layouts, Layout
Planning, Evaluating Plant Layouts, Assembly Line Balancing, Material handling - Material
Requirements Planning (MRP) - Manufacturing Resources Planning (MRP II) - Enterprise
Resource Planning (ERP) Maintenance Management- Reliability and Maintenance -
Replacement Techniques

UNIT III Production Planning and controlling, Scheduling

Production planning and Control— objectives , functions, PPC in different types of manufacturing
systems — Purpose of Operations Scheduling, Factors Considered while Scheduling, Scheduling
Activity under PPC, Scheduling Strategies, Scheduling Guidelines, Approaches to Scheduling,
Scheduling Methodology — Gantt Chart and sequencing (Problems), Scheduling in Services

UNIT IV Forecasting

Forecasting: Introduction, The Strategic Importance of Forecasting, Benefits, Cost implications
and Decision making using forecasting, Classification of Forecasting Process, Methods of
Forecasting, Forecasting and Product Life Cycle, Selection of the Forecasting Method,
Qualitative Methods of Forecasting, Quantitative Methods, Associative Models of Forecasting,
Accuracy of Forecasting

UNIT V TQM, JIT and Supply chain

Total Quality Management: Introduction, Meaning and Dimensions of Quality, Quality Control
Techniques, Quality Based Strategy, Total Quality Management (TQM), Towards TQM — ISO
9000 as a Platform, Total Productive Maintenance (TPM) - Statistical Process Control (SPC)
(Problems)

Just-In-Time : Introduction, Characteristics of JIT, Key Processes to Eliminate Waste,
Implementation of JIT, Pre-requisites for implementation, JIT Inventory and Supply Chains -
Supply Chain Management, Managing supply chain, Supply chain integration..
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Note: Problems 20 Marks and Theory 80 Marks

SUGGESTED READINGS:

1.

Jay Heizer, Barry Render, Chuck Munson, Amit Sachan (2017), Operations
Management : Sustainability and Supply chain Management, 12th edition, Pearson
Education, New Delhi.

Krajewski, L.J et.al (2015), Operations Management, 11th edition, Pearson Education,
New Delhi.

Russel, Taylor (2015), Operations and Supply Chain Management, 8th edition, Wiley,
New Delhi.

B. Mahadevan (2015). Operations Management : Theory and Practice, 3rd edition,
Pearson Education, New Delhi.

Pannerselvam. (2012). Production and Operations Management, 3rd edition, PHI, New
Delhi.
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UNIT 1- Operations Management and Operations Strategy

S. No Lecture Contents References
Hours

1 1 Introduction to Production and Operations Management R;: Page No: 02

Definition and Need of Production and Operations

2 1 Management R,: Page No: 02-03
3 1 Historical Contribution of OM Rs: Page No: 04-05
4 1 System Concept of Production, Goods Vs Services Rs: Page No: 04-07
5 1 Tutorial 1: Video Analysis Merchandize Benz Production

Plant
6 1 Operations Strategy-Definition, Importance, Competitive Ry: Page No: 56, 62

Capabilities and core competencies

Operations Strategy- Linkage between Corporate, Business,
7 1 and Operations Strategy, Developing Operations Strategy, R,: Page No: 56-62
Competitive Priorities

8 1 Operation Strategy for Manufacturing and Service sectors R,: Page No: 69-72
9 1 Global Strategies and Role of Operations Strategy-Case R,: Page No: 60
10 1 Tutorial 2: Video Analysis Zara Textile Operations Strategy -
11 1 Recapitulation and discussion of Important questions
Total Number of hours planned for Unit 1 11

UNIT 2- Location, Layout, Material Handling and Maintenance

1 1 Location Strategies: Introduction, Location Planning Process 4RjéPage No: 442-
) | Layout Planning: Introduction, Objectives, Classification of Rs: Page No: 98-
Facilities 103
R,: Page No: 299-
Types of Layouts, Importance of layout decision, Manufacturing 2: Page No: 299
3 1 -~ . 300, Wy, Rg4: Page
facility layouts, Evaluating Plant Layouts No- 116
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4 Tutorial 3: Location Problem Rs: Page No: 95
5 Assembly Line Balancing (ALB)-Meaning Illg-;tPage No: 183-
6 Problem -ALB Il{gfage No: 183-
) . R,: Page No: 726-
7 Material Handling-MRP, MRP-II, ERP 729.743-744
8 Problem -ALB Ra: Page No: 319-
324
9 Tutorial 4: Problem -ALB lfgfage No: 183-
Maintenance Management-Meaning and Need, Equipment ) )
10 Life Cycle, Measures of Maintenance Performance (MTBF, Igi;.SPage No: 608-
MTTR and Availability)
11 Recapitulation and discussion of Important questions
Total Number of hours planned for Unit 2 11
UNIT 3- Production Planning and Controlling, Scheduling
1 Production Planning Control- Introduction, Objectives, Rs: Page No: 280-
function 284
2 PPC in different types of manufacturing systems W,
3 Tutorial 5: Scheduling, Need and basis for scheduling, Rs: Page No: 380-
Scheduling alternative terminologies, 385
4 Factors Considered while Scheduling, Approaches to Scheduling 17{71:1Page No: 769-
5 Production Planning Case Study
6 Job Sequencing —Problem-EDD, SPT 13{§-:9Page No: 388-
7 Johnson’s Rule R,: Page No: 788
8 Tutorial: 6: Johnson’s Rule-Two station flow shop, Problem 17{§:9Page No: 788-
9 Johnson’s Rule-Two station flow shop-Problem 17{926Page No: 789-
R,: Page No: 773-
10 Gantt Chart, Scheduling in Services 774, R;: Page No:
775
11 Recapitulation and discussion of Important questions
Total Number of hours planned for Unit 3 11
UNIT 4- Forecasting
1 Forecasting- Introduction R,: Page No: 535
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2 1 Tutorial: 7: Importance of Forecasting, Benefits Rs: Page No: 73
3 1 Cost implications and Decision making using forecasting Rs: Page No: 74
4 1 Classification of Forecasting Process Rs: Page No: 74
5 Unilever Case Analysis R,: Page No: 536
Methods of Forecasting
6 1 e Quantitative Method Rs: Page No:77-90
e (Qualitative Method
7 1 Tutorial: 8: Forecasting Problems R,: Page No: 549
8 1 Forecasting and Product Life Cycle W3
R,: Page No: 565,
9 1 Associative Models of Forecasting, Accuracy of Forecasting Rs: Page No: 274-
275
10 1 Tutorial 9 : Forecasting Problems R,: Page No: 568
11 1 Recapitulation and discussion of Important questions
Total Number of hours planned for Unit 4 11
UNIT 5- TQM, JIT and Supply chain
1 1 Total Quality Management- Meaning, Dimension, Scope 2R§:1Page No: 248-
Tutorial: 10 Quality Control Techniques
) 1 Control Charts R,: Page No: 202-
% R Charts 218
+» X Charts
3 1 Control Charts Ry: Page No: 208-
209
4 1 Quality Based Strategy, Total Quality Management R,: Page No: 196
5 1 ISO 9000 Series, Total Productive Maintenance, Objectives, 4Rg52PaRge 1;2::19\]%
Waste Eliminated and Benefits of TPM » Dsebag '
469-470
Just in Time- Characteristics, Elimination Waste, R,: Page No: 483-
6 1 Implementation, Supply Chain Management- Concept, 485, R;: Page No:
Integration 393-404
7 1 Tutorial 11: SPC Problem R,: Page No: 214
8 1 Recapitulation and discussion of Important questions
Total Number of hours planned for Unit 5 08
9 1 Discussion of previous year ESE Question papers
10 1 Discussion of previous year ESE Question papers
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1 Discussion of previous year ESE Question papers

Total Number of hours planned for Unit 5 and discussion of previous year ESE

08+03=11

Question papers

SUGGESTED READINGS:

1.

Jay Heizer, Barry Render, Chuck Munson, Amit Sachan (2017), Operations Management :

Sustainability and Supply chain Management, 12" edition, Pearson Education, New Delhi.

2. Krajewski, L.J et.al (2015), Operations Management, 11"™ edition, Pearson Education, New Delhi.

3. Russel, Taylor (2015), Operations and Supply Chain Management, 8™ edition, Wiley, New Delhi.

4. B. Mahadevan (2015). Operations Management : Theory and Practice, 3" edition, Pearson

Education, New Delhi.

5. Pannerselvam. (2012). Production and Operations Management, 3" edition, PHI, New Delhi.
Websites:

1. W;: www.yourarticlelibrary.com/industries/plant-layout/plant-layout...importance/90129

2. Wj: https://bizfluent.com/info-7899360-types-manufacturing-systems.html

3. Wi:http://public.kenanflagler.unc.edu/2017msom/MSOM%20and%20S1G%20Program/Track%205/

C/MSOM2017 1 0199.pdf
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UNIT-I
SYLLABUS

Operations Management and Operations Strategy- Nature, Importance, historical development,
transformation processes, differences between services and goods. Operations Strategy, Competitive
Capabilities and Core Competencies, Operations Strategy as @ Competitive Weapon. Linkage
Between Corporate, Business, and Operations Strategy, Developing Operations Strategy, Elements
or Components of Operations Strategy. Competitive Prionities, Manufacturing Strategies, Service
Strategies, Global Strategies and Role of Operations Strat€gy:

INTRODUCTION:

In an Organization, strategi¢' growth and “competitiveness are depending upon the
effective utilization of the critical prodactive resources of ghe organization. Production/operations
management is the process, which combines and tfansforms “vatious reSources used in the
production/operations subsystem of the organization, into value added product/services in a
controlled manner as per the policiesyof the organization.Therefore, it is that part of an organization,
which is concerned with the transformation of a range’ of inputs into the required outputs

(products/services)thaving the requisite quality level

CONCEPT OF PRODUCTION:

Production is defined as “zhe_step-by-step conversion of one form of material into
another form throughychemical or mechanical process to create or enhance the utility of the
product to the user. *, Thus production is a value addition process. At each stage of processing, there
will be value addition.

Edwood Buffagdefines production as ‘a process by which goods and services are
created’. Some examples of production are: 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.
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CONCEPT OF OPERATIONS:

The operations function consists of all activities directly related to producing goods or
providing services. Hence, it exists both in manufacturing and assembly operations, which are
goods-oriented, and in areas such as health care, transportation, food handling, and retailing, which
are primarily service-oriented. Table 1-1 provides illustrations of the diversity of operations

management settings.

Goods producing o A A e L IR Faming, minimg, construction, m-unu{::lcfuring,
power gensration

Sluruge,fllurlbpwIuliun N gy o Wmehuua-irlg, Ilun:;king_ maail service, moving,
taxis, buses, hotels, airlines

Exchange . . ... .. it vt an ketailing, wholesaling, banking, renting or
|e-:15ini_:|. |ibr|':|ry' loans:

Enterdcinament. o v o vs voe s oe anee Films, radioc and television. plays. concerts,
rccarding

C oo ieotion Mewspopears, radic and TV newscnsts, telephane,

bulv.-.:"ili.—'.,:-, thie Inlermnet

Table 1-1 Examples of Types‘of.Operations

The operations functionyis the core of most business organizations; it is responsible
for the creation of an organizations, goods oriservices. Inputs are used to obtain finished goods or
services using on€ or more transformation processes (eg. Storing, transporting, cutting). To ensure
that the desired outputs are obtained, mgasurements are taken at various points in the transformation
process {feedback) and then compared with previously established standards to determine whether

corrective-action isineeded (control).

Value—added

Inputs Transformation, Quiputs
Land conversion Goods
Labor | process Services
Capital
. Informaticn
Fig. the convei T
! Feedback i
| i |
! Feedback Feedbhack i
————————————————————— Contral - oo

Figl.1: Conversion process of inputs and outputs.
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The essence of operative function is to add value during the transformation process:
Value added is the term used to describe the difference between the cost of inputs and value or price
of outputs. In addition to value added, operations must be efficient. Efficiency means being able to
perform activities well, and at the lowest possible cost. Table 1.2 provides examples of inputs,

transformation, and outputs and Table 1-3 provides some specific illustrations of the transformation

process.

Land Processes Goods

Human Cutting, drilling Houses
Physical Transporting Auvtomobiles
Intellectual Teaching Clothing

Rorw materials Farming Computers
Energy Mixing Machines
Woater Packing Televisions
Chemicals Canrming Food products
Merals Consuliing Textbooks
Wood Copying, faxing Magazines

Coquipment Shoes

Machines
Campirters

CD players

Services

Trucks Health care
Tools Entertainment
Facilities Car repair
Hospitals Delivery
Factories Gift wrapping
Offices Legal
Retail stores Banking
Other Communication
Information
Time

Table 1.2: Examples of inputs, transformation, and outputs
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Raw vegetables Cleaning Canned vegetables

Metal sheets Making cans

‘Water Cutting

Energy Cocking

Latbor Packing

Building Latbeling

Equipment

Doctors, nurses Examination Healthy patients

Haspital Surgery

Medical supplies Meonitoring

Equipment Medication

laboratories Therapy

Tablel.3 Illustrations of the transformation process

DIFFERENCE BETWEEN MANAUFACTURING AND SERVICE ORGANISATIONS:

Organizations can be divided into two broad categories: manufacturing organizations
and service organizations, each posing ufiique challenges for thé,operations funetion. There are two
primary distinctions between these categories.

First, manufacturing organizations produce physical, tangiblesgoods that can be stored
in inventory before they are needed. By contrast, serviee organizationg produce intangible products
that cannot be produced ahead of time.mSecond, in manufacturing organizations most customers
have no direct contact with the Qperation.. Customer contaet is made through distributors and
retailers. For example, a customer buying a car at a‘car déalership never comes into contact with the
automobileyfactory. However, in service organizationséithe customers are typically present during the
creation of, the service. Hospitals, colleges, theaters, and barber shops are examples of service

organizations in which the customer is present during the creation of the service.

The diffetences between manufacturing and service organizations are not as clear cut
as they might appear, and there is much overlap between them. Most manufacturers provide services
as part of their offering, and many service firms manufacture physical goods that they deliver to their
customers or consume during service delivery. For example, a manufacturer of furniture may also
provide shipment of goods and assembly of furniture. On the other hand, a barber shop may sell its
own line of hair care products. The differences between manufacturing and services are shown in
Figure 1-3, which focuses on the dimensions of product tangibility and the degree of customer

contact.
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Lo High

.Elﬂnufncu_n'lng
Crrgenmizatioes

Tangile Prodie

- Phyvsical product
= Product can e anesntoroe o
= Lowr custormeasr contact
- Capital internsirwe
- Long respomnse firme

= Intangible preduct

.....
- High customer cortact
- Short respornse thime

- Labor imtansive

DEGREE OF TANGIBILTY CF PRODUCT CFFERING

Itangihle Product

Fig 1.3: Characteristics of Manaufacturing and Service‘Organisations

Difference between Goods Vs Services:

PRODUCTION SYSTEM VS SERVICE SYSTEMS (Goods Vs Services)

Focus Production System Service Systems
1. Product Nature Tangible Intangible
2. Characteristics Physieal dimensions Service description
3. Properties Size.and"Shape Place and time
4. Production Produced in. _ amy,  industrial | Produced in market environment
environment
5. PreCess Often standardized Often customized
6.4 Funetion It’s a function ef materials It’s a function of personnel
7. Quality Quality inherent in product Quality inherent in process
8. Location and Layout Influenced largely by raw materials, labour | Influenced strongly by location and
supply and inventory considerations. convenience of customers.
9. Specification Physical dimensions Service description
10. Performance Reliable and efficient Dependable and effective
11. Marketability Design and appearance Comfort and appeal
12. Quality control Quality inherent in stored product. | Quality in the service and
process ( eg. Time, environment
)
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Functions of Operations Management

1.

10.

11.

Facility Location & Layout Design: The decision of the location for the facility,
manufacturing unit or service outfit, geographically. The layout design determines how the
internal facilities (departments, equipments, service stations, workstations etc ) will be
arranged.

Job design and work measurement: The structuring of wefk tasks assigned to an employee
and the study of the tasks that make up the job. The work measurement activity involves the
timing of the tasks that comprise a job. The job désign and work measurement activities are
carried out to optimize output. Design of the ptoduction processess type of process design, &
investment and economic analysis also studiedto achieve maximum productivity.

Demand forecasting: Organizationsgheed to forecast, the demand for theirgproducts and
services so that all relevant planssan be,developed for the future.

Planning and controlling operations: Short term, miedium term & Long term

Materials Management-The materials management activity, involves the grouping of
management functions supperting materials flow.

Inventory control and Management:Planning & controlling of inventories (RM, WIP, FG)
Purchase Management: inglude vendormdevelopment, selection of suppliers, contract
negotiation, value analysis, make of buy decisions and maintaining the high ethics .

Total Quality Management: Collective efforts of all managers and employees on satisfying
custemer eXpectations by continually improving operation management processes and
products.

Supply Chain Management: It enables organizations to meet customer requirements in time
with improved facility utilisation, optimimal inventory etc. Right Time available, Right qty
of Product to Right custemer at least cost.

Project Management: A thorough knowledge of project management procedures, tools and
techniques is essential for the operations manager.

Maintenance Management: The objective of maintenance management is to ensure that the
systems are working at their optimum efficiency and is essential to the organization for

productivity, increase operational life of equipments and keep safe working conditions.
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Need for Operations Management

» Every Organizations produces same product or services.

» All managers have to plan work, central quality & ensure productivity of their subordinate.

» Efficiently serving customers required the knowledge of OM. Servicing a customer well
means in a timely fashion with exceptional quality.

» It lies at the heart of business activity they use human & material resources to create the
product that either makes an organization healthy & cofpetitive or course it to fail.

» Designing & operating processes that are quick, agéuraten& inexpensivie to meet the customer
demand which is key for building a competitiy€ advantage,

Importance of Operations Management:

1. Understanding strategic objectivess#Operations managers must cleatly underStand the goals
of the organization and develop a clear wision of exactly hew operations will help achieve
them. This also involves translating these,goals into implieations for the operation's

performance, objectivégyquality, speed, dependability, flexibility and cost.

2. Developing an operations)strategys Due to the numeroeus” decision-making involved with
operations, 4t is critical that'operations managers have a set of guidelines that are align with

the orgafization’s long term goals,

3. Designing the operation's productsy services and processes: Design involves determining the

physieal form, shape and compositiomef’products, services and processes.

4. Improving the“performance of operation: Operations managers are expected to continually

monitor and improve the overall performance of their operation.

Also you can include

It helps in
e Project Management
e Product Design
e Forecasting

e Process Analysis
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e Work Measurement

e Facility Layout

e Inventory Control

e Scheduling

e Materials Management

HISTORICAL MILESTONES:

Production systems have existed since the earliest daysof civilizatiorizas evidenced by the first
Olympic games, building the Great Wall of Chinagor erecting, the Egyptian pyramids, and you
will see operations management at work. Operations management{did not emergejas a formal
field of study until the late 1950s and early 1960s, when scholars began to recognize that all
production systems face a common g€t of problems andyto stress the systems approach to
viewing operations processes.

Many events helped shape operations managemefit. Some of ‘théymost significant historical
milestones and their influénce on the development ofioperations management are summarized in

the table below along with the curtent trends.
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Concept Time Explanation
Industrial Revolution Lats 1700s Brought in innovations that changed production by

using machine power instead of human power.

StienLilic merragernent Early 19005 BroughL the concepls ol analysis and medsurement of
the Lechnical aspects of work design, and development
ol meving assermbly Hnes and mass production.

Human relaticns movement 16305 to 19€60s Focused on understanding buman elzments of job
design, such as werker motivation and job
satisfaction.

Management science 1€40s to 1960s Focused on the development of quantitative
technifques to solve operations problems.

Computer age 12€0s Enabled processing of large amounts of data and
allowed widespread use of quantitative procedures.

Just-in-time systems (JIT) 1280s Designed to achieve high-velume production with
minimal inventaories.

Total quality managsment (TQM)  1S60s Sought to eliminate causes of production defects

Reengineering 1580s Requirad redesigning a company’s precesses in order
to provide greater efficiency and cost reduction.

Environmertal issues 1860s Considered waste reduction, the need tor recycling,
and product rause.

Flzxibility 15405 Offered customization on a mass scala,

Time-basad competition 1640s Based an time, such as speed of delivery.

Supply chain management 1£90s Focused on reducing the overall cost of the system

that manages the flow of materials and information
trom suppliers to final customers.

Glabal competition 1€90s Designed operations to compete In the global market.

Electronic commerce Late 1990s; early Used the Internet for conducting business activity
twerity-first century

Fig. Historical Development of Operations Management
THE INDUSTRIAL REVOLUTION
The Industrial Revolution had a significant impact on the way goods are produced
today. Priox to this movement, productsiwere made by/hand, by skilled craftspeople in their shops or
homes.4EBach product was unique and made by an individual. The Industrial Revolution changed all
that. It startedyin the 1770s with the development of a number of inventions that relied on machine
power instead ‘of human power." Theymost important of these was the steam engine, which was
invented by James Watt,in 1764. The steam engine provided a new source of power that was used to
replace human labor in'textile mills, machine-making plants, and other facilities. The concept of the
factory was emerging. In jaddition, the steam engine led to advances in transportation, such as
railroads, that allowed for a wider distribution of goods.
About the same time, the concept of division of labor was introduced. First described
by Adam Smith in 1776 in The Wealth of Nations, this important concept became one of the building
blocks of the assembly line. Division of labor means that the production of a good is broken down

into a series of small, elemental tasks, each of which is performed by a different worker. The

Prepared by G Hariharan, Assistant Professor, Dept of Management, KAHE, Page 9/24




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: ] MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 1 Semester: I  Year: 2018-20 Batch

repetition of the task allows the worker to become highly specialized in that task. Division of labor
allowed higher volumes to be produced. This, coupled with advances in transportation, enabled
distant markets to be reached by steam-powered boats and railroads.

A few years later, in 1790, Eli Whitney introduced the concept of interchangeable
parts. Prior to that time, every part used in a production process was unique. With interchangeable
parts, parts are standardized so that every item in a batch of itemsgfits, equally. This concept meant
that we could move from one-at-a-time production to volume production, for example, in the
manufacture of watches, clocks, and similar items.

SCIENTIFIC MANAGEMENT

Scientific management was an approach,to management promoted by Frederick W.
Taylor at the turn of the twentieth century.sTaylor was an engineer with, an eye for cfficiency.
Through scientific management he soughtfto increase worker productivity and otganizational output.
This concept has two key features. First, it is assumed thatéworkers ate motivated only by money and
are limited only by their physical ability.

Taylor believed ‘that worker productivity isigoverned by scientific laws, and that it is
up to management to discover theselawsythrough measurement, analysis, and observation. Workers
are to be paid in direct proportion tghow much they produce. The second feature of this approach is
the separation of the planning and doingfunctions in @wcompany, which means the separation of
management and labor. Management is responsible for designing productive systems and
determifiing acceptable worker output. Workers have no input into this process—they are permitted
only to work.

Many people did fiotslikesthe scientific management approach. This was especially
true of workers, whoithought that;management used these methods to unfairly increase output
without paying them “accordingly. Still, many companies adopted the scientific management
approach. Today many se¢ sCientific management as a major milestone in the field of operations
management, and it has had many influences on operations management. For example, piece rate
incentives, in which workers are paid in direct proportion to their output, came out of this movement.
Also, a widely used method of work measurement, stopwatch time studies, was introduced by
Frederick Taylor. In stopwatch time studies, observations are made and recorded of a worker

performing a task over many cycles. This information is then used to set a time standard for
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performing the particular task. This method is still used today to set a time standard for short,
repetitive tasks.

The scientific management approach was popularized by Henry Ford, who used the
techniques in his factories. Combining technology with scientific management, Ford introduced the
moving assembly line to produce Ford cars. Ford also combined scientific management concepts
with division of labor and interchangeable parts to develop the cofeept of mass production. These
concepts and innovations helped him increase production and efficiency at his factories.

THE HUMAN RELATIONS MOVEMENT

The early twentieth century was domindted by the Seientifi€ management movement
and its philosophy. However, this changed withsthe publication of the results of the Hawthorne
studies. The Hawthorne studies were conducted at a Western\Electric plant in Hawthorne, Tllinois, in
the 1930s. The purpose was to study the effects of environmental changes, sueh as changes in
lighting and room temperature, on the productivity. of asseémbly-line workers. The findings from the
study were unexpected; the productivity of the ‘workers continued“to imetease regardless of the
environmental changes made." Elton Mayo, a sociologistyfrom Harvard, analyzed the results and
concluded that the workers were aetually, motivated by the attentien they were given. The idea of
workers responding to the attentionithey are'givém,came to be known as the Hawthorne effect.

Many sociologists and) psy€hologists weént'to Hawthorne to study these findings,
which led to the human relations movement, an entirely new philosophy based on the recognition
that factors,other than money can contribute to worker productivity. The impact of these findings on
the development of operations management has been tremendous. The influence of this new
philosophy can‘beyseen in the implementation of a number of concepts that motivate workers by
making their jobs mereéyinteresting and meaningful. For example, the Hawthorne studies showed that
scientific management hadimade jobs too repetitive and boring. Job enlargement is an approach in
which workers are given a larger portion of the total task to do. Another approach used to give more
meaning to jobs is job enrichment, in which workers are given a greater role in planning.

Recent studies have shown that environmental factors in the workplace, such as
adequate lighting and ventilation, can have a major impact on productivity. However, this does not

contradict the principle that attention from management is a positive factor in motivation.
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MANAGEMENT SCIENCE

While one movement was focusing on the technical aspects of job design and another
on the human aspects of operations management, a movement called management science was
developing that would make its own unique contribution. Management science focused on
developing quantitative techniques for solving operations problems. The first mathematical model
for inventory management was developed by F.W. Harris in 1913. Shortly thereafter, procedures
were developed for statistical sampling theory and quality contsol.

World War II created an even greater need for the abilitypto quantitatively solve
complex problems of logistics control, weapons system design, andddeployment of missiles.
Consequently, management science grew duringhe war and contiued to grow after the war was
over. Many quantitative tools were developed to solve problems in forecasting, inventory control,
project management, and other areas. Management science 1S aymathematically, ofiented field that
provides operations management with tools that ¢an be uséd to assistyin decision making. A popular
example of such a tool is linear programming.

THE COMPUTER AGE

The 1970s witnessed the advent of the widespread use of computers in business. With
computers, many of the quantitative, modelsideveloped by management science could be used on a
larger scale. Data processing was made eaSicr, with important effects in areas such as forecasting,
scheduling, and mventory management. A particularly important computerized system, material
requirements planning (MRP), was developed for inventory control and scheduling. Material
requirements planning was able to process huge amounts of data to compute inventory requirements
and develop schedules for the production of thousands of items. This type of processing was
impossible before thedage of computers. Today the exponential growth in computing capability
continues to impact operations management.

JUST-IN-TIME

Just-in-time (JIT) is a major operations management philosophy, developed in
Japan in the 1980s, that is designed to achieve high-volume production using minimal amounts of
inventory. This is achieved through coordination of the flow of materials so that the right parts arrive
at the right place in the right quantity; hence the term, just-in-time. However, JIT is much more than

the coordinated movement of goods. It is an all-inclusive organizational philosophy that employs
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teams of workers to achieve continuous improvement in processes and organizational efficiency by
eliminating all organizational waste. Although JIT was first used in manufacturing, it has seen use in
the service sector, for example, in the food service industry. JIT has had a profound impact on
changing the way companies manage their operations. It is credited with helping turn many
companies around and is used by companies including Honda, Toyota, and General Motors. JIT
promises to continue to transform businesses in the future.
TOTAL QUALITY MANAGEMENT

Customers demand higher quality in their preducts and services. Companies have been
forced to focus on improving quality in order to remaih competitive in thi§ situation. Total quality
management (TQM) is a philosophy, promulgated by “quality gurus™ such as W. Edwards Deming,
that aggressively seeks to improve product gquality by ‘eliminating causesyof product defects and
making quality an all-encompassing organizational philosophy. With TQM everyoné in the company
is responsible for quality. TQM was practicedyby somie companies in the! 1970s and became
pervasive in the 1990s.
BUSINESS PROCESS REENGINEERING

Business process reenginéering means redesigning a)company’s processes to increase
efficiency, improve, quality, and reduce costs. Immmany compantes things are done in a certain ways
that has been passed down over the yearsq¢Reengineeringsfequires asking why things are done in a
certain way, questioning assumptions, and then redesigning the processes. Operations management
is a keyfplayer in alcompany’s reengineering efforts.
FLEXIBILITY

Traditionally companiesyeompeted by either mass-producing a standardized product or
offering customized products in small volumes. One of the current competitive challenges for
companies is the need to offer a greater variety of product choices to customers of a traditionally
standardized product. This}is the challenge of flexibility, which means being able to offer a wide
variety of products to customers.

One example of flexibility is mass customization, which is the ability of a firm to
highly customize its goods and services to different customers. Mass customization requires

designing flexible operations and using delayed product differentiation, also called postponement.
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This means keeping the product in generic form as long as possible and postponing completions of

the product until specific customer preferences are known.

TIME-BASED COMPETITION
One of the most important trends in companies today is competition based on time.

This includes developing new products and services faster than the€ompetition, reaching the market
first, and meeting customer orders most quickly. For example, W0 companies may produce the same
product, but if one is able to deliver it to the customer ingwo days whereas, the other delivers it in
five days, the first company will make the sale and wid over the'eustomerst Time-based competition
requires specifically designing the operations function fox speed.
SUPPLY CHAIN MANAGEMENT

Supply chain management (SCM) involves: managing the “flow._of materials and
information from suppliers and buyers of raw materials all the way to the /final customer. The
objective is to have everyone in the chain work together to reduce overallyeost and improve quality
and service delivery. Supply ¢hain management requitesha team approach, with functions such as
marketing, purchasing, operations, ‘and ‘engineering all working tegether. This approach has been
shown to result in more satisfied customers, meaning that everyone in the chain profits. SCM has
become possiblefwith the development,of information technology (IT) tools that enable collaborative
planning and scheduling. The technologies allow synchronized supply chain execution and design
collaboratien, which enables companies to tespond better and faster to changing market needs.
GLOBAL'MARKETPLACE

Today, businesses miuststhink in terms of a global marketplace in order to compete
effectively. This includes the way they view their customers, competitors, and suppliers. Key issues
are meeting customer needs and getting the right product to markets as diverse as the Far East,
Europe, or Africa. Operations management is responsible for most of these decisions. OM decides
whether to tailor products to different customer needs, where to locate facilities, how to manage
suppliers, and how to meet local government standards. Also, global competition has forced
companies to reach higher levels of excellence in the products and services they offer.

ENVIRONMENTAL ISSUES
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There is increasing emphasis on the need to reduce waste, recycle, and reuse products
and parts. Society has placed great pressure on business to focus on air and water quality, waste
disposal, global warming, and other environmental issues. Operations management plays a key role
in redesigning processes and products in order to meet and exceed environmental quality standards.
The importance of this issue is demonstrated by a set of standards termed ISO 14000. Developed by
the International Organization for Standardization (ISO), these stafidards provide guidelines and a
certification program documenting a company’s environmentally responsible actions.
ELECTRONIC COMMERCE

Electronic commerce (e-commerce) is the use of thennternet for ‘eonducting business
activities, such as communication, business transa€tionsy, and data transfer. Since the late 1990s the
Internet has become an essential business 4medium, enabling efficient communication between
manufacturers, suppliers, distributors, add customers. It has allowed companies to reach more
customers at a speed infinitely faster than everbefere. It al§o has significantly cut costs as it provides
direct links between entities. Electronic commerce ¢an occur between businesses, known as B2B
(business to business) commeree, and makes up the highest percentage of transactions. A more
commonly known type of e-commerce occurs between businesses and their customers, known as
B2C exchange, as seen with on-ling,retailers sueh, as Amazon.com. E-commerce is creating virtual
marketplaces that continue to change the way business fanctions.

OPERATIONS STRATEGY

X/
°e

It 18, concemed with setting broad polices & plans for using the resources of a firm to best
supporbits competitive strategy.
< It is about beings different fromgyour competitors.
s FEither doingdifferent things or doing things differently.
% It specifies how operations can achieve the organization goals, within the framework of
corporate strategy
Operation Strategy at Walmart:
¢ Industry- Retail
¢ Founder Sam Walton (1962)
% No.of Location: 11,047 Units (Sep 2013)

+» Employee: 2.2 million
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R/

¢ "Save Money Live Better", replacing the "Always Low Prices, Always"
¢+ Capturing the Market Share with” Everyday Low Price” Strategy
++ Training Employees because People are key to Wal-mart business.

% Buy at Less and Sell at less

Wal-Mart

Mission Provide value for our customers
Competitive Low prices, everyday ‘

Priority
Operations Low inventory levels Short flow times

Strategy
Operations Linked communications Fast ransportation

Structure between stores sy stesm

ot e | Cowdockios | | G |

OPERATIONS,STRATEGY
v’ It is coneerned with setfifigabread™olices & plans for using the resources of a firm to best

support its competitive strategy. It is about beings different from your competitors. Either
doing different things or doing things differently.

v’ It specifies how operations can achieve the organization goals, within the framework of
corporate strategy.

There are four levels at which strategies are formulated:
A. Corporate Level
B. Global Level

C. Business Unit Level
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D. Functional Level

(A). Corporate Level Strategy
% It is formulated by top management

The company should decide where it wants to be in 10 or 15 years,

«» Market Standing, Innovation, Productivity, physical and financial resources,
profitability, managerial performance and development, worker-performance and
attitude, Social responsibility.

X/
°e

>

Corporate Level Strategics

1. Growth Strategies (a) Intemral Growth

(b) Heérizontal Integration:

(c)y'Horizontal related diversification

(d) Conglomerate Diversification

(e) Vertical Integration of related busin€ss
(f) Vertical Integration of un relateddbusiness
(g).Mergersfand Strategic alliances

2. Stability Strategy

3. Retrenchment Strategies Turnaroundy, Divestment; Liquidation

Corporate Strategies

Functional Strategies

Research
Marketing Finance Production and
Development

Human Organization
Resource Design

(B) Global Level Strategy
Increasing profit through’global expansion is possible due to:

1. Location Economies:
«» It is economic benefits that arising from a value creation activity in the optimal

location for that activity.

% Lower cost of value media (2) It can enable company to differentiate its products
from competitors.

% Ex: Philips, Nokia Manufacturing products in China because Low cost labor.

Prepared by G Hariharan, Assistant Professor, Dept of Management, KAHE, Page 17/24




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: ] MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 1 Semester: I  Year: 2018-20 Batch

2. Experience Curve:
¢ It refers to the systematic decrease in production costs that have been observed to

occur over the life of a product.
% It allows a company to lower its cost structure and achieve a cost advantage in
relation to its competitors.

3. Transferring Distinctive competencies:
¢ Distinctive capabilities are the source of competitive advantage.

+» Ex: Toyota’s distinctive competencies allow it to produce high quality, well designed cars at
a lower cost than any other company in the world.

4. Leveraging the skills of global subsidiapies: International Strategy, Multi domestic
strategy, Global strategy, Transnational Strategy.

(D) Business Unit Level Strategy
% A business unit is an organizational subsystem that has amarket, a set.of'eonipetitors, and a

goal distinct from those of the other subsystems in thie group:
% Business Level Strategy decides the baseforicompeting withrivals.
¢ The concept of SBU- Strategic Business Unit was pioneered by ‘General Electric Company.

(E) Functional Level Strategy

Functional Strategkes

Resaarch
Marketing Finance Production and Humean
Drervaboparmant Rescurce

“»# Funetional Strategies identify the basic course of action that each department must pursue in
order toyhelp the business unit to attain'its goals.
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STRATEGY FORMULATION PROCESS

Corporate Strategy B
< Environmental Scanning Market Analysis
o "
*Core Competencies &Market Segment
Core P S
#Coie Process <+ Needs Assessment
% Global Strategies l
Competitive Priorities
*+Cost Quality, Time .
“+Flexibility
v
NSPD
I — Design, Analysis,Development, N
pd N
Launch .
Performa ™\
< nce Gap?
v v
P
Operations Strategy T
A
Ve = N
Decisioh Competitive Capabilities
. Current, Needed, Plant
Managing Process
Managing Supply Chain
& 4

Competitive Priorities:

¢ Cost or Price

+» Make the Product orDeliver the Service Cheap Ex:Big Bazaar
Quality

«» Make a Great Product or Deliver a Great Service Ex: Ferrari and Mcdonald

7
L X4

X/
°e

Delivery Speed
*» Make the Product or Deliver the Service Quickly

7
L X4

Delivery Reliability Ex: FedEx (Speedy, reliable, Overnight delivery)

«» Deliver It When Promised

X/
°e

Coping with Changes in Demand
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% Change Its Volume
¢+ Flexibility and New Product Introduction Speed
+» Change It
Order Winners:
Order winners are the criteria that differentiates the products and services of one firm from another .
Order Qualifiers:
Order qualifiers are the screening criteria that permit the firms products to be considered as
candidates for purchase by customers.
Ex: Japanese Automobile (Toyota) Order Winners (Quadlity, Reliability, Pricc)
Ford, GM, Chrysler — Order Qualifier

Customer Driven Operations Strategy

Strategic Vision

__I

| Customer needs

I‘

y

!

| New products

I Current products I

!

v

New product

Competitive dimensions

Order fu

Ifillment

development

4

h

and requirements

v\

after sales service

Quality

Dependability

Price

Flexibility

Speed

J

Enterprise capabilities

Operations capabilities

Supplier capabilities

Distri-

r

A

bution

Technology People
Systems
Financial Support Platforms Information
management Human resource management
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Steps in Developing a Manufacturing Strategy

1. Segment the market according to
the product group

P) structure to achieve focus.
e facility are allocated to different product lines, each

product lines.

nits, Oncolo nits, labor & delivery units)
omen’s sports wear, Men clothing, Children apparel)

«* Minimize the i 1ated with shifting from one type of strategy to another
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Eal

W

A S B R U o

Multiple Choice Questions

Part B (2 Marks)
Define Productions and Operations management.
What does the term Operations strategy?
What is meant by ‘competitive strategy’?
List four performance characteristics that a company can‘choose to€mphasize to have
competitive advantage:
What are order winning and order qualifying attributes? Give three examples of €ach in the
service and manufacturing industri€s.
List out the competitive priorities of operations.

Part C (6 Marks)
“Paying attention to the smallest details of production can be strategicsmportance”- Elucidate the
statement.
Explain the system concept of Production system.
Define thegroduction system Explain how the'conéept ofsproductions system helps in understanding
of Production and operations managément.
Explain in details the various elements of operations strategy.
Explain the recent trends in productioniand operations management
Explain the varieus elements of adopting operations strategy in manufacturing firms.
Elucidate the various-objectives of Operations Management
Describe the need for production and operations Management.
What are the stepstinvolvedsin strategic formulation process? How does manufacturing technology

provide unique advantages to organization in providing products and services to customers?

10. Briefly describe the strategy formulation process.
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Part D (Case Study- 11 Marks)
Busy Monday morning, Rahul bhai was getting ready to go to Office in Kochi. Thirty years, old
Rahul Bhai purchased a Honda City car from ABC dealer in Trivandrum on 2008. He could not start
his car due to overnight rain. After some moments, he started his car. He was rushing up to go to
office. On the middle of the road, the car got jump started. He was annoyed with his car’s
performance.
The Manufacturers and dealers offer variety of services for their products like arranging car loan,
five years warranty period, assisting Insurance and Roadside Assistance Programme etc. They are
charging a considerable amount of money for theiur! services. Particulafly, Roadside Assistance
Programme which means whenever car breaks dewn, the battery failure, more smoke'eomes from
silencer or carelessly locked door. In such angemergency-¢case, the customef,can make a call the toll
free number provided and help will arrivedat your location. If earicannot be fixedyimmediately, some
programmes offer to tow it to the nearest serviceystationdnd find aéeommodation or a replacement
car for customer in the mean time. If car is new, the manufacturer or dealesdias given you the option
of registering for a Roadside AsSistance Programme at'the'time of purchase.
Companies like Volkswagen offers Roadside Assistance Programme free of cost during the two year
warranty period. Honda offers five, year warranty period. They charge for Roadside Assistance
Programme, 1750/<INR for the first year ofservice, 2900/=1INR in th second, 3700/-INR in the third,
4600/-INR,in the fourth and 6000/-INR in the fifth year. Compare to Chevrolet too has a
subscription fee 1000/- INR during the fitst year or 2700/-INR for a three year programme. After
warranty period, they charge a flat 1350/-INR per year.
If customers purchase second handwvehiCle, the manufacturer or dealer unlikely to give you the
benefit of Roadside Assistance Programme. In addition, Manufacturer would not be willing to
extend such services after the warranty period. Further, the signing up of the Roadside Assistance
programme is quite complicated with most manufacturers including details of dealership customer
purchased the vehicle from and vehicle identification number that establishes that the automobiles
qualifies for the programme.
However, third party enter into the Roadside Assistance Programme, companies like Crossroads
India Assistance (CRIA), Carzcare and MyTVS. They provide similar services offered by

manufacturers or dealers. In addition, they can also save you money on services such as towing your

Prepared by G Hariharan, Assistant Professor, Dept of Management, KAHE, Page 23/24




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: ] MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 1 Semester: I  Year: 2018-20 Batch

vehicle in case of a breakdown that cannot be rectified on spot. Most service providers offering
concessional rates on this facility. The major drawbacks of some of third parties restrict their
services to certain territories. For example, CRIA provides RoadSide Assistance programme only in
23 cities in Country. MyTVS assures customers of assistance anywhere in India, barring J&K and
the North East.

Also, Roadside Assistance Programme cap the number of free seryices, customer can entitles to in a
year. If car breaks down frequently, it’s probably best to junkgit! Third parties’ service cost is less
than obtaining similar kit from manufacturer or dealer aftér vehicle has cressed a certain age. For
example CRIA start at 799/- plan in New Delhi/NCR MyTVS*Basic gold membership plan 1250/-
per year.

Q1: As an Operation Manager of a ThirdJParty Company, What operations Strategy should
focus for increasing customer satisfaction?

Q2: Recommend What Competitive Priorities, Manufacturers and dealers should highlights in

their operations.
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Unit 1- Introduction to Operations Management and Operations Strategy- Multiple Choice Questions- Each Question carries ONE Mark

SI.LNO Question Option 1 Option 2 Option 3 Option 4 Answer
A strategy which aims to produce a perfect . . Marketin, Production . . . .
1 gy . . . P . P Product orientation . . 8 . . Perfect orientation [Product orientation.
product which will suit everybody is called orientation. orientation.
A strategy which aims to produce the Production
2 maximum amount of goods at the lowest orientation Selling orientation. Societal marketing. Cost orientation. | Production orientation.
possible price is called ’
Someone who has responsibility for _
. . . A marketing
3 marketing decisions concerning a group of  |A product manager. |A brand manager. A sales manager. manacer A product manager.
products is ger.
: value is what . e .
. . value is always lower cost is always lower |price is always lower |value is what consumers
4 Which of the following is true? . consumers are .
than price. than price. than value. are prepared to pay.
prepared to pay.
A significant grou People who can Marketers persuade
. C &t grotb P . P People who can afford
5 Demand is created when A need is identified |of people want to buy |afford something people to want . .
. . . something want to buy it
something want to buy it something
The paradigm that leads to more complex . .
P & . . ] ) P Product Production Marketing . . . .
6 products at ever-increasing prices is . . . . . . Sales orientation Product orientation
orientation orientation orientation
Someone who is responsible for finding out
P market research
7 what }nF11V1dual customers need, and brand manager salesperson sales manager salesperson
explaining how the firm's products meet manager
thase needs ig 3
Someone who controls media purchases and .. Market research .
8 Sales manager Brand manager Advertising manager Advertising manager

deals with advertising agencies is an

manager




9  |A specific satisfier for a need is called as Product Demand Want Market Want
10 Lor.lg—terrn capacity. planning deals with overtime budgets iI.l\fe.stment in new inventories workforce sizes iI.l\{e-stment in new

which of the following factors facilities facilities

Input measures of capacity are preferred Flexible flow High-volume . . Flexible flow
11 Service processes Low customizations

when there are processes processes processes

A measure of the reserve capacity a process . . .

. . . capacity . . . capacity constraint . .
12 [has to handle in unexpected increases in e capacity cushion capacity bottleneck |,. . capacity cushion
. utilization rate limit

demand is the

In general, a less capital-intensive industry
13 [such as a hotel chain would do well witha  [18% 30-40% 60-70% 100% 60-70%

utilization rate of

. . . - ti it ion i .. . . . . .

An expansionist capacity strategy is NOT apre anp ve . capaf: 'Y CXPansion 19 expansion is made in |expansion will lead to |expansion will lead to
4 | . marketing strategy is |consistently ahead of ) . .

indicated when large increment economies of scale  |economies of scale

used demand
Chang and Chang observe that the
tition is i ing the si f it . .. .

15 z&?;lflfoL;erl. l”sflllzgr;jls::ieciedzgioo d(l) ihe Theory of constraints |Expansionist Follow the leader Wait-and-see Follow the leader

same. They are following a strategy
16 Wh.er.l evaluatil-lg e%lternative capacity Cash flows Uncertanities about Competative Technology changes | Cash flows

decisions, qualitative concerns exclude? demands reactions

Actual output divided |Capacity divided by |Actual output divided Effective capacity Actual output divided b

17 |Efficiency is given by P pactty Y P divided by actual P Y

by design capacity

utilization

by effective capacity

output

effective capacity




The maximum output of a system in a given

18 period is called the Efficiency Effective capacity  |Design capacity Break-even point Design capacity
ts that ti if it . . .
19 Costs that continue even if no units are Fixed costs Mixed costs Marginal costs Variable costs Fixed costs
produced are called
A facility with a design capacity of 1,000
units, an actual average of 800 units, and
20 . . . 80% 50% 85% 94% 94%
effective capacity of 850 units has an
efficiency of................
A facility with a design capacity of 1,000
units, an actual average of 800 units, and
21 . . . 85% 80% 125% 94% 80%
effective capacity of 850 units has a
utilization of ...................
add warehouse and
Which of the following actions would be best |hire and fire . . production building offer a product with| offer a product with a
. . build up inventory  [space to
22 |if a firm faced highly seasonal demand for a |employees as demand . a complementary complementary demand
. when demand is low |accommodate the
perishable product fluctuate . . demand pattern pattern
highest period of
demand
. ifyi . . hoosing th t .
The first steps of capacity planning and Identlfy} ng the . Measuring aggregate |Studying the effect of ¢ 00s1n.g © mos. Studying the effect of
23 . alternative capacity . . appropriate capacity .
control do not include demand and capacity |queuing theory queuing theory
plan plan
. : : . o : . The market can be .
Yield management is not especially useful | The service cannot be | Capacity is relatively | The service/product . The service/product can
24 . fairly clearly
where sold in advance fixed can be stored be stored
segmented
Which of the following is not a measure of . nun.lber of hours room occupancy level |load factor for number of hours
25 uptime in a factory. [available for

utilisation?

production.

in hotel.

aircraft.

available for production.




core activity of

setting an
organisation's

devising ways of
achieving the

an integrated
process in which

setting an
organisation's objectives

26  |Identify the best definition of planning planners and planning|objectives and the . plans are formulated,
. objectives of an . and the means of
departments means of reaching .. carried out and .
organisation reaching them
them controlled
. Operational Operational
, Top, middle and Headquarters, ) . ) .
27 |What are the three levels of planning P . q intermediate and short term intermediate and
bottom divisional and local . .
strategic strategic
time ahead for which |time period within maximum time for  |time between making [time between making a
28 |What is the planning horizon there is no which uncertainty is |which managers can |a plan and putting it [plan and putting it into
information very low make plans into effect effect
We identified several internal benefits of . .
. . Basis to resolve . o Basis of plans and . .
29 |objectives, goals and a sense of mission . Unity of directions .. None of the above Basis to resolve disputes
L . disputes decisions
Which is not included
. discussing "the . trying to agree low  |trying to agree low
. . collecting too much ,fg surveying by naval y g. & y g. &t
30 [What is measurement ship numbers" at every . objectives so as to objectives so as to look
performance data . architects
opportunity look good later good later
31 What is the more formal term for what is A conti ) A circumstantial Conductive pl trati 1 A cont 1
contingency plans onductive plans concentration plans contingency plans
known as 'Plan B'? Eeney p plans P P geney p
. . . : the finished products . .
Demand for a given item is said to be the item has several |there is a deep bill of pro there is a clearly there is a clearly
32 : . ) are mostly services |., . L
dependent if children materials identifiable parent identifiable parent
(rather than goods)
Dependent demand and independent demand or any product, al the need for the need for
33 p p components are independent-demand |dependent-demand a,b & c are true a,b & c are true

items differ in that

dependent-demand

items

items is forecasted

items is calculated




The financial

What component is to

What product is to be

The labour hours

What product is to be

34 [A master production schedule specifies resources required for be made, and when  |made, and when requlreq for made, and when
production production
quantities and quantities and uantities and required
A master production schedule contains required delivery required delivery inventory on hand for |inventory on hand for d . d
35 | . . delivery dates of final
information about dates of all sub- dates of final each sub-assemblies |each final products roducts
assemblies products P
i le, price t National .
36 Business cycle, price trends, Nationa Macro Factors Micro Factors Controllable Factors |factoring Macro Factors
Economy are
. . 1., . |MRP (Material .
1 list MPS (Mast BOM (Bill of . . .
37 also called part lists or bu1'd1ng SIS I8 Requirement S ( .as . O .( o bill of exchange BOM (Bill of Materials)
the document generated at the design stage _ Production Schedule) |Materials)
Planning)
is the time that elapses between
38 [issuing replenishment order and receiving the [replenishment time lead time idle time safety stock lead time
material in stores.
is the task of buying goods of right
39 [quality, in the right quantities, at the right Purchasing Supplying Scrutinizing demand Purchasing
time and at the right price.
40  [Which is not a part of 5R's of buying right quality right quantity right source right person right person
Purchasing responsibilities can be divided :
. . . o traffi foll traffi
41 into Buying, Clerical and division packing rattie record cfowup ratte
Buyi ing to th i ts i H t th . . . .
42 uying according to the requirements is and to mou Seasonal Buying Scheduled Buying Tender Buying Hand to mouth buying

called

buying




Procuring an item in staggering deliveries

43  |according to the delivery schedule finished to [seasonal buying scheduled buying hand to mouth buying |tender buying scheduled buying
the supplier by the buyer
Buying of th 1 i ts of an it . Hand t th . : .
44 HyImg o the aniual Fequitements of at e | easonal Buying an.d o mot Scheduled Buying Tender Buying Seasonal Buying
during its season buying
Raw Materials and WIP be classifi . . . . . : . .
45 urell(;Zr— atetia’s an can be classified indirect materials direct materials finished materials standard parts direct materials
are the basic materials which have not
46 |undergone any conversion since their receipt WIP Work Made Part Raw Material Finished Part Raw Material
from suppliers
Decisi hich imarily f .. . .. Infrast . . .
47 ceisions WHICT are primartly ocused on Structural decisions [Design decisions s ructural Strategic decisions  [Structural decisions
design activities are called................. decisions
A possible move to commodity
48 [standardisation will occur at which stage of |Maturity Decline Introduction Growth Decline
the product—service life cycle?
During the decline stage of the
49  |product—service life cycle, the number of Be stable Increase Be few Decline Decline
competitors will...................
Market largel t hich st . . . .
50 arket needs are a.r ge y met by which stage Introduction Decline Maturity Growth Decline
of the product—service life cycle?
F te banking, which of th : . .
or comora © .a e, wiie .0 © Flexibility, cost, Flexibility, quality, |Dependability, speed, . Flexibility, quality,
51 [following are likely to be key internal o Speed, cost, quality o
. speed dependability cost dependability
performance objectives?
Thi hich directl ignificantl .. .. e o o
52 1ngs Whe dl.re-c y anq signtticanty Critical factors Competitive factors |Order winning factors|Qualifying factors Order winning factors
contribute to gaining business are termed:
Another term for the bottom up perspective is . Hierarchical Experiential . .
53 Emergent strategies . . Group strategies Emergent strategies
the concept of: strategies strategies




The operations, marketing, product—service
development departments will all need to

54 . . Business strate Functional strate Operations strate Corporate strate Functional strate
consider how best they should organise 24 gy P 24 P gy &y
themselves. This is called:

Decisions about what types of business the
group wants to be in, what parts of the world

55 |it wants to operate in, and how to allocate its |Business strategy Functional strategy  |Operations strategy |Corporate strategy  |Corporate strategy
cash between its various businesses, all relate
to:

Which of the following is true of the . . . . .
. . 8 They influence each |Content influences  |They are independent | Process influences  |They influence each

56 [relationship between the content and the

other process of one another content other
process of strategy?
. .. . The :
The set of specific decisions and actions The content of T The tangibles of The process of
57 . operationalisation of The content of strategy
which shape the strategy are known as: strategy strategy strategy
strategy
.. Decisions involving .. .
Decisions that define . .. . Decisions which .. .
. . S .. the translation of Decisions which have ... |Decisions which move
Which of the following decisions is NOT the position of an . . move an organisation .

58 .. . market requirements |a widespread effect . an organisation closer to

usually related to strategy? organisation relative |. . . closer to its short- .
. . into operations on the organisation its short-term goals
to 1ts environment term goals
processes
Which of the following performance Speed and o Cost and . .

59 . 8 pet , P . Flexibility and cost . Quality and speed Cost and dependability
objectives are key to Ryanair’s strategy? dependability dependability
A model for comparing the gap between . .

. . . The operations The Platts-Gregor The operations The Platts-Gregor

60 [market requirements and achieved The Hill methodology P oty P gory

performance is:

strategy matrix

procedure

resources perspective

procedure
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UNIT-II
SYLLABUS

Location, Layout, Material Handling and Maintenance- Location Strategies: Introduction,
Location Planning Process Facility or Layout Planning and Analysis: Introduction, Objectives of
Layout, Classification of Facilities, Basis for Types of Layeuts, “Why Layout decisions are
important, Nature of layout problems, Redesigning of a layout, Manufacturing facility layouts,
Types of Layouts, Layout Planning, Evaluating Plant Layouts, Assembly®Line Balancing, Material
handling - Material Requirements Planning (MRP) - Manufacturing Resources Planning (MRP II) -
Enterprise Resource Planning (ERP) Maintenance Management=)Reliability “and Maintenance -
Replacement Techniques

FACILITY LOCATION

INTORDUCTION

The location planning is one of the major decisions of the“orgamization. It is a strategic
decision by nature. The general ebjective of facility lecation is to optimize the establishment cost
and logistics cost of the product: For manufacturing units, the,loeation is broadly categorized into
factory location and warehouse location. If*it ishan _existing organization, the relative location gets
importance. JFhe establishment of \facility location ificludes the costs associated with land,
construction, manpower, and state and local expensés and regulations. Logistics costs, are those
directly’ related to(the shipping of supplies and products to customers and other branches of the
distribution‘network.

In services organizations, due to € nature of the industry location decision is very important
and has to be nearerto the customer/base. The service which is provided is intangible, and hence the
storage is restricted to the ihput.area. The customer participation in the service process is more, and

hence the location of facility 1S necessarily customer centric.
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LOCATIONS OF FACILITIES

In every organization location of facility is an integral part of business planning process.
Though it is considered that location decision is a one time process, often the mangers encounter

situations that calls for expansion or balancing the existing facilities.

Firms such as banks, fast food restaurant, super markets and retail stores view locations as a
marketing strategy and they look for locations that will help them to expanditheir markets. A similar
situation occurs when an organization experiences a growth in‘demand for its products or services
that cannot be satisfied by expansion at an existing location. The addition of a newhlocation to
complement an existing system is often a realistic alternative. Location decisions for many types of
businesses are made rather infrequently, but they tend to have a significant tmpact on the
organization. There are two primary reasons that make lo¢ation decisions a highly important part of
production systems design. One is that they entail long-term commitmentswhich makes mistakes
difficult to overcome. The othefis that location decisions,often have an impact on operating costs
(both fixed and variable) and revenues as,well as on operations. Profit oriented organizations base
their decisions on profit potential, while non‘profit organizations strive to achieve a balance between
cost and the ley€l of customer service, they provide. Thesorganizations will try to identify the best
location available!

The logation options for any organization ate as follows:
1. Expanding the existing facility.
2. Add new locations while retaining €xisting ones, as is done in many retail stores.

3. Shut down one location and move to another.
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FACTORS OF PLANT LOCATION:

a)

b)

d)

)

h)

Availability of Raw Material: Nearness to the place of the raw material will give advantage
on the transportation cost, so that the profitability can be improved. When the raw material is
heavy or is consumed in bulk. Then plant location has to be nearer to the raw material site.
Nearness to Market it reduces the cost of transportation as welhas the chances of the finished
products getting damaged and spoiled on the way,fespecially the perishable products.
Moreover, a plant being nearer to the market can eapture a big market share and can render
quick service to the customers.

Transport Facilities: A lot of money is spent both in transporting the raw matetials and the
finished goods, depending upon thegsize of raw material and finished goods, a suitable
method of transportation like road, rail, water or air isiselected and accordingly the plant
location is decided. One point which must,be kepf th mind 18, that the ¢ost of transportation
should remain fairly small in proportion to the total cost.

Availability of Labour :iStable labour force rightykind, of adequate size and at reasonable
rates with its proper attitude towards work are a few, faetorsswhich govern plant location to a
major extent.

Availability of Fuel and Power: The main sourcesfof energy are electrical power, coal, oil,
etc.,in thelcase of power intensive industries Jike steel manufacturing units or continuous
process industries like petrochemical and cement, the availability of fuel and power will be
oneof the major deciding factors in plant location.

Climate: Depending on thestype of industry and the products that are being manufactured,
this is a different factor. For mstance, in the case of textile mills climatic conditions with
adequate humidity is a basic essential criterion. That is the reason many textile mills have
been put up in Bombay, Coimbatore region.

Water Availability: In industries like textile dying, paper or chemicals. The requirement of
good quality water is one of the basic requirement for plant location. The water is required
for processing or for effluent ejection into the rivers or specifically for waste disposal.
Government Policies: The central and state government may declare many taluks as

backward and give numerous concessions like tax holiday, uninterrupted power supply,

G HARIHARAN, Assistant Professor, Department of Management, KAHE, Coimbatore. Page 3/38




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: 11 MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 2 Semester: II  Year: 2018-20 Batch

)

k)

D

capital subsidy, easy availability of loans, etc., for balanced development of regions in the
country.

Land: Topography, area, the shape of the site, cost, drainage and other facilities, the
probability of floods and earthquakes will influence the selection of the location,

Community Attitude: Industries like matches, crackers, hosiery and leather have flourished
because of the positive attitude of the community towards thésejindustries.

The presence of related industries will give many advantages like availability of skilled
labourers, standard components.

Housing facilities.

m) Security.

n) Local by-laws, taxes, building restrictions

o) Existence of other service facilities like hospital marketing centres, seheols, banks, post

offices, clubs.

These factors, depending ongthe product to be manufactured or the|industry may separately or

collectively have to be given the required weightage. Inthe process, many alternatives may emerge.

The management decision will be)taken after weighing all“the alternatives and selecting the best

among them.

STEPS INVOLVED IN LOCATION DECISION:

Identification of the location objectives through Vision and Mission statements of the
organization: 4

Enumeration of associated constraints

Identify the relevant qualitative and quantitative decision criteria.

Identify the relevant models from Break even analysis, Linear programming, Simulation,
Economic cost@nalysis and Qualitative factor analysis.

Design data capture method and capture data.

Apply the selected model to evaluate the alternative.

Select the location that satisfaction the criteria

Locate the facility.
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TECHNIQUES USED FOR FACILITY LOCATION
a. Industry Precedence —
e Basic Assumption : if the location is best for many companies in the same industry, then
it holds good for a new company too.
e No need for conducting detailed location study.

e Location choice is subject to the “Principle of Precedence”.

b. Preferential Factor
e Decision is dictated by Personal factor.
¢ Individual preference

e Not a professional approach; but widely used.

c. Dominant Factor
e Availability of raw material may be a dominant factor in case of Cement. Oil exploration,
Mining industries.
e Contrast to preferential factor.

e Existenée of good infrastructure andmskilled personnel is a dominant factor for

establishing IT companies.

For eval@iating quantitative factors, the techniques used are:
e “Total cost method

e Locational Break even analysis

For evaluating qualitative, factors, the techniques used are:
e Factor Ranking

e Factor Weight Rating
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LOCATIONAL BREAK EVEN ANALYSIS:

Locational break even analysis is a quantitative analysis. In this, the economic analysis of various
location options are analyzed. This is similar to the Cost — Volume — Profit analysis carried out in
the earlier chapter.

The locational break even analysis can be carried out using the following steps.

J Identify the number of locational alternatives available for establishing the facility.

. Determine the costs — Fixed and Variable — associated with each alternative.

. Calculate the total cost (TC ) for each locational altérnative.

o Consider Annual Production Volume on the x-@xis and Annual Total cost'on the Y-axis.
. Draw the total cost line for all the alternativesin the graph.

J Analyse and arrive at the quantity range suitable for each location.

J Decide on the location which meeéts‘thelorganizational requirements.

Factor Rating Method:

Location Factor Rating

The decision where to locate is based on many different types of information and inputs. There is no
single model or technique that will select the "best" site from a group. However, techniques are
available that help to organize site information and that can be used as a starting point for comparing

different locations.

In the location factor rating system, factors that are important in the location decision are
identified. Each factor is weighted from 0 to 1.00 to prioritize the factor and reflect its importance. A
subjective score is assigned (usually between 0 and 100) to each factor based on its attractiveness
compared with other locations, and the weighted scores are summed. Decisions typically will not be

made based solely on these ratings, but they provide a good way to organize and rank factors.
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EXAMPLE Location Factor Rating

The Dynaco Manufacturing Company is going to build a new plant to manufacture ring
bearings (used in automobiles and trucks). The site selection team is evaluating three sites,
and they have scored the important factors for each as follows. They want to use these
ratings to compare the locations.

Scores (0 to 100)
L ocation Factor Weight Site 1 Site 2 Sile 2
Labor pocsl and climate 0.30 80 65 a0
Froximity to suppliers 0.20 100 o 75
Wage ratas 015 60 a5 72
Community environmeant 015 75 a0 80
Froximity to customears 040 65 a0 a5
Shipping modes 0.05 85 92 65
Air sarvice 0.05 50 65 g0

SOLUTION:

The weighted scores for each site are computed by multiplying the factor weights by the
score for that factor. For example, the weighted score for "labor pool and climate" for site
lis

(0.30)(80) = 24 points

The weighted scores for each factor for each site and the total scores are summarized as
follows:

Weighted Scares
Lecation Factor Sile]l Sile2 Sile 2

Labor poosl and climate 24.00 18.50 27.00
Priosi mity 1o 2u pplizrs 20.00 18.20 1500
Wage rates .00 14.25 10.80
Community anvironmeant  11.25 12.00 1200
Preed mity to customers 5.50 9.00 9.80

Shipping modas 425 4,60 E'.:EE
Air sarvice 2.80 3.25 4.50
Tatal acors FAED BDBOD  BEROS

Site 3 has the highest factor rating compared with the other locations; however, this
evaluation would have to be used with other information, particularly a cost analysis,
before making a decision.
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COST FACTOR

In plant location, apart from the availability of technology, etc., the major deciding factor will be the
cost of the final product. The ideal plant location is the one which result in lowest cost of production
and distribution of the items in the market. For some production facilities, the basic necessity itself
may be that it has to be located nearer to the market, that is, the facility has to be created in the urban
area. For some others it can be located at remote rural areas. Costds associated with each decision.

Other than this, there are other advantages as well as disadvantages.

PROBLEM NO.1
The operations manager has obtained the followifig details from various sources. His job is to
identify the optimal location for establishing the production facility.

S.No Item Site As Site B Site C
A.Fixed Costs Rs. Rs. Rs.
1. Land 3,00,000 6400,000 4,50,000
2. Building 4,50,000 5,50,000 4,00,000
3. Other Fixed costs 50,000 50,000 50,000
B.Operating Cost/Y.ear
4, Labour 6,00,000 5,00,000 5,20,000
5. Transportation 2,20,000 1,80,000 2,00,000
6. Power 60,000 75,000 50,000
7. Fuel 20,000 25,000 18,000
8. Water, 3,000 8,000 5,0000
9. Misgellaneous 50,000 75,000 60,000

The details,on Insurance and taxes are :
Liocal tax on the fixed cost is 10%,)2% and 8% for Site — A,B and C respectively.
The insurance covers the fixed costi@omponent and it is flat 15% for all the locations.

Solution: Total Fixed cost = (1+2+3) + Local tax + Insurance cost
Total Operatingicost/ycar & (4+5+6+7+8+9)

Item Site=A Site — B Site - C

Total Fixed Cost :

(1+2+3) 8300,000 12,00,000 9,00,000

Local Tax 80,000 1,44,000 72,000

Insurance 1,20,000 1,80,000 1,35,000

Total F.C 10,00,000 15,24,000 11,07,000

Total Operating

Cost/Year 9,53,000 8,63,000 8,53,000

Grand total 19,53,000 23,87,000 19,60,000

Site A and C are competing with each other on the grand total cost.

Going by the calculations, Site — A is selected as the location with minimum cost.
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A close look at the total fixed cost and total annual operating cost will give us more insight.

The fixed cost (one time expense) of Site — C is higher by 11.07%, whereas the annual operating cost
is lower by 1 —[(8,53,000/9,53,000)]=10.5 percent.

This is a recurring reduction in the annual production cost of the organization. Hence, optimal

location is Site — C.

PROBLEM NO -2
An economic survey is conducted by a manager tonidentify a Suitable location for his

organization. Use the following cost data and decide on'the locatiomfor establishing the facility.

QUANTITATIVE Location Cost (Rs.)

FACTORS COST OF | Urban Semi Urban Rural

Land 12,00,000 17,00,000 11,00,000
Building 1,00,00,000 1,12,004000 1,00,00,000
Power 1,00,000 80,000 60,000
Water 50,000 70,000 60,000
Labour 25,00,000 20,00,000 15,00,000
Fuel 4,00,000 3;00,000 5,00,000
Raw Materials 14,00,000 15,00,000 17,00,000
Incoming Preight 6,00,000 5,005000 8,00,000
Outgoing Freight 10,00,000 8,00,000 9,00,000
Cost 1,72,50,000 ) 1,81,50,000 1,66,20,000
Taxes (% of cost) 10% 8% 5%

Total Project cost 1,89,75,000 1,96,02,000 1,74,51,000
Qualitative Factor

Work Culture Unionized Party organized Non organised
Established Infrastructure ~ Very good Good Average
Standard of living Costly Average Moderate
Community attitude Good Average Hostile
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ANALYSIS:

The positive factors for the Rural location is the cost, which is the minimum at Rs. 1,74,51,000.
Other positive factors are : Unorganised unions, moderate standard of living.
The negative factors are : hostile community attitude and average available infrastructure.

If the management has the capability to win over the community, Rural location is the host.

RATE OF RETURN METHOD (RoR)
The rate of return is the expected rate of return on the inyéstment made omya specific location. It is
computed as:

Rateof Re turn = Total Revenue — Total Expenses

Grosslnvestment

PROBLEM NO. 3
A company manufacturing chemical want to expanddheir capacity by establishing the production
facility at a new location. Twallecations and their detailsiare presented/below. Using these, identify

the best location using the Rate of Retutn.method.

S. No. Item Location — | Location — 11

1. Capital investment 10,00,000 12,00,000

2. Total Revenue/Year 13,00,000 17,00,000

3. Raw material \icost 3,00,000 3,75,000
/year

4, Labour Cost / year 4,00,000 4,25,000

5. Sales and Distribution 70,000 1,15,000
cost / year

6. Annuval Electricity 1,30,000 1,00,000
cost

7. Annual water supply 50,000 1,00,000
cost

8. Effluent treatment Individual facilities Common facilities
facility
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0. Concentration of High Very high
similar units
SOLUTION :

The total expense is calculated by adding the items C to G.

Total Expense of Location — 1 = Rs. 9,50,000
Total Expense of Location — 2 = Rs.11,50,000
Rateof Return(Location—1) = Rs.13,00,000 - &s.9, 50,008
Rs.10,00,000

Rs.17,00,000 — Rs#11,505000
Rs.12,00,000

= 45.8%

Rateof Return(Location —2) =

It is advisable to locate the chemical unit in Location — 2 as'it has:

1. High Rate of Return (45.8%)

2. Common effluent treatment facility, which is“ansmportant requirement for waste disposal

and

3. Very high concentration of similar uhits will help)to effectively handle pollution and

community related issues.
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PLANT LAYOUT

LAYOUT

e Layout: the configuration of departments, work centers, and equipment, with particular

emphasis on movement of work (customers or materials) through the system

e Allocation of Space and the arrangement of machines and equipments in such a manner that

overall operating costs are minimized.

Arrangement of various work centers, departments, equipmientshand supportiservices too is the focus
of layout. Specific emphasis on the flow of materialsfand movement of sfien imvthe organization is

given while designing the layout. The flow patterns of the work activities,affect the:

Utilization of facilities

Efficiency of materials handling

Inventory at all stages viz., raw material, work=in progress and finishéd goods.
Labour productivity

The number of accidents in the factory

Quality of the product and

YV V. V V V V V

Quantumd of production.

Decision on product design, facility [eeation and capacity planning will affect the layout and vice
— versa. Efforts to increase the capacity mayinvolve modification in layout and changes in location.
Any time, a newhlocationyis.established or products or services are introduced or changed, layout is
affected.
IMPORTANCE OF LAYOUT

Layout decisions are important on the following counts:

e Requires substantial investments of money and effort

e Involves long-term commitments

e Has significant impact on cost and efficiency of short-term operations

e [tis a strategic decision

e Affects the cost structure of the product.
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NEED FOR LAYOUT PLANNING

The need arises on two occasions — one while creating a new layout; and another while modifying

the existing layout. There are valid reasons for redesigning the existing layout and they are:
» Frequent changes in scheduling

Inefficient operations

Pilling up of work-in-progress at each work centre.

Numerous bottlenecks

Idle time of equipments, machineries and material¢handling equipments,

Labour productivity is low

Low employee morale

Changes in product or service design.

Introduction of new products or gérvices

Outdated technology

Over-stretched equipment

Increase in rework

Scrap increase

vV V V V V V V V V V V VYV VY

Changes ingthe environment'or legal aspects:

OBJECTIVES OF GOOD PLANT LAYOUT

a. Econgimies of materials - Overall simplification of production process in terms of
e  Equipment utlisation
e Minimization of delays
e Redugcing manufacturing time

e Better provision for maintenance.

b. Overall integration of men, materials, machinery, supporting activities and any other consideration

which may give a better compromise.

c. Provision for MH equipments and other basic amenities to minimize material handling cost.

d. Floor space saving

e Effective space utilization
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e Less congestion and confusion

e. Continuous Production for Increased output and reduced work-in-progress.
f. Provision for better supervision and control
g.Better working environment - To provide safety

h. Workers convenience

e Worker / Job satisfaction

e Improved morale.

1. Waste minimization and higher usage

J- avoid unnecessary capital investment

k. Higher flexibility and adaptability to changing conditions

1. To improve production process to and reduced production cyele,time and get bettef product quality

m. Proper utilization of cubic space.

PRINCIPLES OF LAYOUR
The basic principles or plant layout is'as follows:

e Continuous Flow

e Avoid Bagk tracking

e Cubic Space utilization

e Flexibility

e Minimise Material Handling

e Use of Gravity to minimise- MH. costs
The total movement of material should be minimum. For this, one has to consider the movement
distances between different, work areas as well as the number of times such movements occur per
unit period of time.
The arrangement of the work area should have as much congruence as possible with the flow of
materials within the plant ( from the stage of raw materials to the stage of finished goods). By ‘flow’
it was not meant a particular straight line direction, but the different stages through which the
material passes before it becomes a finished product. The stages at which value is added to the

product and the sequence of the work areas should correspond with each other, as much as possible.
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In effect, there should be no back-tracking and very little interruption in the flow of the product from

the raw materials stage to the finished product.

A good layout should take into consideration all the three dimensions of space available. In addition
to the floor space, the vertical space available should also be taken into account while designing the
work areas.

The layout should be adaptable or flexible enough to allow fosfprobable changes in the future as all
systems should anticipate changes in the future.

The layout should ensure adequate safety and satisfactety working ¢onditiehs fomthe employees.

A good layout has to satisfy, therefore, the availability of space, the'size and work area requirements
of machinery and other utilities, the flow dirgetion, type and,number of'movements of/the material,
the men working in the plant, and alsofthe, future anticipatedychanges. The prificiple is one of

integrating all these aspects.

TYPES OF LAYOUT
The layout design can be carried outien the basis of:
e Work flow.

e Thé function of the production'system:

CLASSIFICATION BY WORK FLOW:
There ate four basie types of layout based'on the work flow format and they are :
e Product layout
e Process layout
e (Combination layout
¢ Fixed'positiow layout

e Cellular Jayout
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PRODUCT LAYOUT

Arrangement of machines according to the sequence involved in manufacturing a product from the
Input stage to the Output stage is called a Product layout or Line layout. The flow is an unbroken
line from raw material to the finished goods. It is a Layout that uses standardized processing
operations to achieve smooth, rapid, high-volume flow.

Example : Automobile Manufacturing, Food Processing.

The product layout is preferred under situations where it is required to achieve a smooth and rapid
flow of large of volume of products (in the case of goods production) ‘and customer (in case of

services ) through a system. This layout is ideal for product focused systems.

The highly standardized product or service which requires highly standardized, respective processing
operations uses this type of layout. In the pfoduct layout, only ene product'er ene type of product is
produced in the specified place or shop floor.

If a product is assembled in the product layout, it'1s calléd as an Assembly line.

FRODUCT FLOW LINE

Forging Diilling Heat Treatment Grinding Inspection Pack

E

EawlIaterial

Spoorny pasnig

Product Layout
The raw materials enter from one end (x) and value addition takes place at each and every stage of
the operations. Finally it comes out of the shop floor(y) as finished goods. Then it is moved over to

the market directly or to the storage yard.

Product layouts are suitable for manufacturing products having the following characteristics:

¢ High volume of production

¢ Quick cycle time of manufacturing
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¢ Standardisation of product
e Reasonably stable product demand

e Less variety

Advantages of Product Layout

e High rate of output

e Low unit cost

e Labor specialization

e Low material handling cost

e High utilization of labor and equipment
e Established routing and scheduling

e Routine accounting and purchasing
Disadvantages of Product Layout

e Creates dull, repetitive jobs

e Poorly sKilled workers may notmaiftain equipmentior quality of output

e Faigly inflexible to changes in volume

e _Highly susceptible to shutdowns

e Needs preventive maintenance

¢ Individual incentive plans are impra\ctical
PROCESS LAYOUT
Arranging machines performinggssimilar functions or process together in particular place to enhance
variety of operation is called Process Layout or Functional Layout. The layout can handle varied
processing requirements.
Example : Job shops, Hospitals, Departmental Stores.
The process layout is developed for process focused systems. These layouts are designed to
accommodate various products or services that uses all or few of the processes available in the shop

floor. The processing units are organized by functions into each department on the assumptions that

G HARIHARAN, Assistant Professor, Department of Management, KAHE, Coimbatore. Page 17/38




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: 11 MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 2 Semester: II  Year: 2018-20 Batch

certain skills and facilities are available in each department. Similar equipments and operations are
grouped together. For example, turning, milling, foundry and heat treatment.
Product or services which requires all or few of these operations are converted into batches and
moved in. The sequences of operations are not a straight line as in product layout; but zig zag. This
is dictated by technical considerations. Different products may call for different processing
requirements and their equipments. The use of general purpose ymachines provide flexibility
necessary to handle a wide range of processing requirements. Workers who operate the equipments
are usually skilled or semi-skilled.
Advantages of Process Layouts

e Can handle a variety of processing requircments

e Not particularly vulnerable to equipment failures

e Equipment used is less costly

e Possible to use individual incentive plans
Disadvantages of Process Layouts

e In-process inventory costs ean be high

e Challenging routing and scheduling

e Equipmentatilization rates are low

e Material*handling slow and incfficient

e Commplexities often reduce span of\supervision

o /“Special attention for each product ot'customer

e Accounting andspurchasing are more involved
FIXED POSITION LAYOUT
This is a type of layout ilywhich the®product, by virtue of its bulk or weight, remains at one location.
The required equipments ‘andimachineries are moved to the work spot and the conversion process is
carried out. This layout is gharacterized by a fixed facility that is designed to turn out more than one
of a given product.

Examples: Ship building, Aircraft Assembly.
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CELLULAR LAYOUT

This is a layout that derives the advantages of both product and process layouts. Interlinked
processing facilities required for certain group of products are coupled together and brought under a
‘cell’. There will be many cells in this layout.

Example : Custom built job shops, Specialty hospitals, Beauty Parlours.

Consider the layout in the figure below. It consists of six cellsg Bach cell is clubbed with the
frequency used adjacent facilities. Cell- 1 consists of turning,#mining and drilling facilities; Cell -2
has turning grinding and milling facilities and so on. Cell{=6 is a commonyinspection and packing
facilities.

The cellular layout is a layout that tries to derive the‘advantage of both product and process layout.

CFELL-1 CELL-2 CELL - 3
LATHE LATHE HARDENING
H:c'l /! 1 3 N
MILLING MILLING TEMPERING
X T~ " TESTING
DRILLING | GRINDING ! :
SHAPER | INSPECTION
v
Xf ez Z Z ZZZIZZZzZ o
< MILLING PACE
DRILLING
CELL - 4 CFLL-5 4‘ ¥ i ¥ CELL-6
Ya  ybYeVd
Cellular Layout

CELLULAR LAYOUT: ADVANTAGES
e Suitable for mass production also.
e Higher degree of flexibility than product layout in handling variety of products.
e Employs high degree of automation, but still posses flexibility.
e (an serve a fluctuating market demand.

e Better supervision and control.
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e Skill requirement is skewed towards specialization.

e (Capacity utilization is between product and process layouts.

GROUP TECHNOLOGY

The grouping into part families of items with similar design or manufacturing characteristics.

COMPARISION OF LAYOUTS

S.No | Item Product Layout Process Layout Cellular Layout
1 Orientation | Product Process Process in cells
2 Product Standardized Diversifiedgproducts Limited'standardization
Large volume Facility sharing Diverse product
Fixed rate of | Output varies with
production proeduct
Rate of output varies
Elexible
3 Mfg. Inflexible Flexible Highly flexible
flexibility
4 Capital Large Moderate In between process and
required product layout
5 Type of | Special “purpose | General purpose machines | Combination of special
equipments | machines Shared facilities and general purpose
Sophisticated machines
process Sharing of facilities is of
Dedicated higher order.
6 Workflow| | | Straight line flow ||| Zig-zag work flow Zig —zag, but to a limited
Repeated Varied  sequence of | extent
operation Operations Limited sequence of
One or few setups | Very frequent set-ups operations
y Moderate number of set
ups
7 Operation | Least High Moderate
cycle time
8 Inventory | Very low High Moderate
9 Product Low High Moderate
cost
10 Human Specialized Generalized Mostly generalized, little
Skill amount of specialization
is needed
11 Capacity Very high Moderate Low
12 Material Automated Less automation Moderate level of
Handling Predictable Unpredictable automation within the
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In lots of large | One or few cells
volume Few
13 Maintenanc | Preventive Breakdown Planned
e
14 Support Large in number Few in number Moderate in number
staff Highly specialized | General skills Slightly specialised skills
skills

LAYOUT DESIGN PROCEDURE

The layout design is based on the factors discussed above. Once we havedhoseninformation we use

different tools and techniques for layout.

Tools and Techniques of layout
eProcess Charts — OPC & FPC
eProcess flow diagram
eMachine datacard

eVisualisation of layout

— Two dimensiofial plan
-Three dimensional plan
«Compuiter,softwares like CORELAP, CAN-Q.

LAYOUT'DESIGN PROCEDURE
1. Statementiof spe€ifiesobjectives, scope and factors to be considered.

2. Collection‘of basic data on'sales forecast and production volumes, production schedules, part
lists, operations topbe performed and their sequences, work measurement, existing layouts,
building drawings.

3. Preparation of various kinds of charts such as flow process charts, flow diagram, string
diagram, templates etc.

4. Designing the production process.

5. Planning the material flow pattern and developing the overall material handling plan.

6. Calculation of requirement of work centers and equipments.
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7. Planning individual work centers.

8. Selection of material handling cost.

9. Determine the storage requirements.

10. Planning the auxiliary and service facilities.

11. Determination of routing, space requirements for each work station and service department,
employee facilities etc.,

12. Draw building specification to fit requirements of the lajout.

13. Preparation of floor plan

14. Preparation of tentative or draft layout plans.

15. Preparation of work schedule for installatiofi‘of layouts.

16. Preparation detail layout drawing andget approval of the top management.

CELLULAR MANUFACTURING

Cellular Manufacturing (CM) refers to a manufacturing system wherein the equipment and
workstations are arranged in an efficient sequence that allows a continuous and smooth movement of
inventories and materials to produce,products from start to, finish in"a single process flow, while
incurring minimal transport or waiting time, or any delay for that matter. CM is an important

ingredient of leangnanufacturing.

Work Cell: The single process flow set-up described is a 'work cell'. A work cell is defined as a
collegtion of\equipment and workstations arsanged in a single area that allows a product or group of
similar produetsito \beyprocessed completely from start to finish. It is, in essence, a self-contained
mini-production linethat catersto'a group of products that undergo the same production process.
Benefits of Cellular Manufacturing

ehigher production efficicney

» elimination of waste

reduced inventory levels

optimized use of floor space

shorter production cycle times

YV V V VY

higher effective manufacturing capacity &
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» improved customer response time.

LINE BALANCING

The process of assigning tasks to work stations in such a way that the workstations have
approximately equal time requirements is referred to as line balancing. An assembly line should be
balanced. Each work station in the assembly line should have the same operating time and the
various operations should be sequenced properly. There shouldfbe“perfect balance between the
output rates of the parts and the subassemblies. However, itfis not always possible that the parts
reach in a steady stream immediately before subassembly#This may be because of the limitations as
regards materials, me and equipments or it may be g€onomical t0 manufacture and supply parts in
batches. The flow control section has to cope with such situations and thus carry big inventories and

arrange facilities for storage.

Line balancing minimizes the idle time along the line anddesultsyin high utilization of labour and
equipment. Lines that are perfectly balanced will have a'smooth flow of work as activities along the

line are synchronized to achiewe higher efficiency.
Steps involved in assembly line balanecing:

1. Draw the precedence diagram:- It,is a precedence diagram which virtually portrays
the tasks that are to be performed along with the sequential requirements, that is, the
order in which each task must be performed. The diagram is read from left to right, so

thatithe initial tasks are on the left and the final tasks are on the right.

2. Determine the Cycle Time; - The cycle time is the maximum time allowed at each
work station to perform the assigned tasks before the work moves on. The cycle time

also establishes the output rate of the line.

Cycle time = Operating time avialabe per day = oT

Desired output rate D

3. Determine the theoretical number of workstations:- The number of workstations
needed is a function of the desired output rate and our ability to combine all elemental

tasks into the workstations. We ca determine the same as follows:
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Theoretical minimum no. of Workstations

= Sum of task Times =)t/ CT

Cycle time
4. Perform the balancing:

a. Make assignments to workstations in ordef, beginning with station 1. Task
are assigned to workstations moviig from left to right through the

precedence diagram.

b. Before each assignment, usgfthe following criteria to determine which tasks

are eligible to be assigned to a'workstation.

(1) All preceding'tasks in the sequence have been‘assigneds
(i1) The task time doesmot exceed the time,remainingat the workstation.

(ii1))  If no task are eligible mow¥e on to the next workstation.

c. After ‘eaeh assignment, detérmine the timg remaining at the current
workstation byasubtracting the sum of times for tasks already assigned to it
from the cycle time.

d. Break ties that occupising onie,of theSe rules:

(1) Assign tasKk with the longest task time first.
(11) Assign thetask with the greatest number of followers.
(ii1))  If there is still tie, choose one task arbitrarily.

e. Continue until all tasks have been assigned to workstations.

5. Calculate the Efficiency of the line and the percentage of idle time or balance
delay.

Percentage of idle time

= Total idle time of all workstations x 100

Acttial no. of Workstation x Cycle time

Efficiency = 100 — percentage of idle time.
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MATERIAL REQUIREMENT PLANNING:=

The basic inputs for MRP
1. Product structure or Bill of Materials (BOM)
2. MPS for the final assembly
3. Economic order quantity
4. Beginning inventory

BILL OF MATERIALS:
e List of components, ingredients, and materials needed to'make product
e Provides product structure
e Items above given level apé called parents
e Items below given level are calledchildren

Operations of MRP System

Inputs Processing Qutputs

( 7\ ( A

Inventory Status File Inventory

Transactions data
A J \§
P

( ) MRP Systems Planned Order

MPS file Schedule
N J / - J
L BOM File ) g Exception ]
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Information flow for Planning and controlling with MRP

4 N\
Business Plan

G

v
p
Production Plan
&
p v
Tentative MPS Rough cut capacity
L ) Check

v

Current
Conditions

\

J

Ve

-

[ Master Schedule }
v
Inventory Status file }—[ MRP Program }4_—[ Product Structure File }
A

Buy Items Make Items

A , v —
[ Purchase Orders } \ CRP
¢ P Y N
Vendor Detailed Production <
Feedback ) g
s ¥ N
Production Activity <
Control
N J
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Manufacturing Resource Planning (MRP-II)
» Successor to the material requirements planning (MRP), it integrates planning of all aspects

(not just production) of a manufacturing firm.
» MRP-II includes functions such as business planning, préduction planning and scheduling,
capacity requirement planning, job costing, financial management and forecasting, order
processing, shop floor control, time and attendancé€, performance measurement, and sales and
operations planning.
Goal: Plan and monitor all resources of a manufacturing firm (closed loop):
Manufacturing
Marketing
Finance

Engineering

YV V V V V V

Simulate the manufacturing System

Enterprise Resource Planning:
» Enterpfise Resource Planning Systems isha computer system that integrates application

programs in accounting, sales§ manufacturing, and other functions in the firm
»>( This integration is accomplished through a database shared by all the application
programs
» An extension of the,MRP system to/tie in customers and suppliers
o Allows,automation‘and integration of many business processes
o Shares‘¢ommon data bases and business practices
o Produces information in real time
» Coordinates business from supplier evaluation to customer invoicing
» ERP modules include
o Basic MRP
o Finance

o Human resources
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o Supply chain management (SCM)
o Customer relationship management (CRM)
» ERP can be highly customized to meet specific business requirements
» Enterprise application integration software (EAI) allows ERP systems to be integrated with
o Warehouse management
o Logistics
o Electronic catalogs
o Quality management
» ERP systems have the potential to
o Reduce transaction costs
o Increase the speed and accuracy of information

» Facilitates a strategic emphasis ondIT systems and integration

Factory Sales Finance H

RM
Lias \ X [ Customers

plants ‘\’ Central Database /
and
4"/’ Servers 1\’
Engineering / [ X \ Headquarters

Suppliers Accounting Warehouse Purchasing

Advantages of ERP Systems: 4
1. Providesiintegration of the supply chain, production, and administration

2. Creates commonality of databases

3. Can incorporate imptoved best processes

4. Increases communication and collaboration between business units and sites
5. Has an off-the-shelf software database

6. May provide a strategic advantage

Disadvantages of ERP Systems
1. Is very expensive to purchase and even more so to customize

2. Implementation may require major changes in the company and its processes
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3. Is so complex that many companies cannot adjust to it
4. Involves an ongoing, possibly never completed, process for implementation

5. Expertise is limited with ongoing staffing problem.

MAINTENANCE MANAGEMENT

v’ It is necessary to keep materials, tools and equipment in ge@dycondition in order to achieve
desired result.

v' If the working equipments are in good running cefidition, the products obtained will be of
required quality and the process will be reliable. Therefore, it is Miecessary to, maintain the
plant.

v Set of organized activities that arescarried out in order to Kkeep the item in its best
operational condition with minimum, cost required

Objectives of Maintenance Management:

1. To increase functional reliability of production‘facilities.

To enable desired qualityathrough correctly adjusted, serviced and operated equipments
To maximize the useful life of equipments.

2

3

4. To minimizg cost of production.

5. To minimize frequency of interruptions.
6

To enhance the safety of manpower.

Need for Maintenance Management:

1. Dependability of service

2. Assured quality

3. Prevent equipment failure Cost control

4. Huge investment in @quipment
Functions of Maintenance Management:

1. Inspection.

2. Repair.

3. Overhaul.

4

. Lubrication.
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5. Salvage.

Equipment Life Cycle or Bath Tub Curve:

The Bathtub Curve
Component life cycle reliability

| - i ’ O I'!
| 2n : \ 9O |
". o . - B
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New component i e ______—— Aged component
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Figure: Equipment Life cycle- Maintenance Management

The bathtub curve is widely used in reliability engineering. It describes a particular form of

the hazard function which comprises three parts:

o The first part is a decreasing failure rate, known as early failures.
e The second part is a constant failure rate, known as random failures.

o The third part is an increasing failure rate, known as wear-out failures.
The name is derived from the cross-sectional shape of a bathtub: steep sides and a flat bottom.

The bathtub curve is generated by mapping the rate of early "infant mortality" failures when first
introduced, the rate of random failures with constant failure rate during its "useful life", and finally

the rate of ""wear out" failures as the product exceeds its design lifetime.
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In less technical terms, in the early life of a product adhering to the bathtub curve, the failure rate is
high but rapidly decreasing as defective products are identified and discarded, and early sources of
potential failure such as handling and installation error are surmounted. In the mid-life of a
product—generally speaking for consumer products—the failure rate is low and constant. In the late
life of the product, the failure rate increases, as age and wear take their toll on the product. Many

consumer product life cycles strongly exhibit the bathtub curve.

While the bathtub curve is useful, not every product or system follows a bathtub curve hazard
function, for example if units are retired or have decreased use during or before the onset of the
wear-out period, they will show fewer failures per unit calendar time (not per unit use time) than the

bathtub curve.

Measures of Maintenance Performance:
MTBF and MTTR:

% MTBF, or Mean Time between Failures, s aymétric that coneerns the average time elapseed
between a failure and the next time it occurs. These lapses of time can be calculated by using
a formula.

% Whereas the MTTR, or Mean Time Te Repair, is the time it takes to run a repair after the
occurrence’ of the failure. That is, it{1s“the time spént during the intervention in a given
process.

Overall Equipment Efficiency (O.E.E)

O.EIE. = Up time % X Speed %X Quality %

Up, time=(MIBF-MTTR) 4 X 100
MTBF- Mean Time between Failures

MTBF'= Tetal Running Time/No.of. Failures
Speed % efficiency = Actual €ycle time X 100

Design Cycle time
Quality % Efficiency = Good Parts Produced X 100
Total Parts Produced

% Mean Time between Failures and Mean Time To Repair are two important KPI's in plant

maintenance management and lean manufacturing.
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% Mean Time between Failures = (Total up time) / (number of breakdowns)

« Mean Time To Repair = (Total down time) / (number of breakdowns)

« "Mean Time" means, statistically, the average time.

% "Mean Time between Failures" is literally the average time elapsed from one failure to the
next. Usually people think of it as the average time that something works until it fails and
needs to be repaired (again). As reliable production processes are crucial in a Lean

Manufacturing environment, MTBF is vital for all lean afittiatives

X/
L X4

"Mean Time To Repair" is the average time that it takesito repair something after a failure.

X/
°e

For something that cannot be repaired, the corzéct term 1§ "Mean Time To Failure" (MTTF).

Some would define MTBF — for repair-able‘devices — as the'sum of MTTF plus\MTTR. .In

other words, the mean time between failures is the time from one failure to another. This

distinction is important if the repaif time is a significant fraction of MTTE.

% Here is an example. A light bulb m aychandelier is notyrepairable, so MTTF is most
appropriate. (The light bulb will be replaced). “The MTTF might beg0,000 hours.

¢ On the other hand, without oil changes, an automebile's enging may fail after 150 hours of
highway driving — that is the MTELF. Assuming 6-hours te remove and replace the engine
(MTTR), Mean Time between Failures isylS0 hours.

+»+ Like autemobiles, most manufactusing equipmentiwill be repaired, rather than replaced after

a failure, so. Mean Time between Failures is the' more appropriate measurement.

What'is ‘Availability ?
% The "availability*,of a device is, mathematically, MTBF / (MTBF + MTTR) for scheduled working
time.

+ The automobile inythe earlier example is available for 150/156 = 96.2% of the time. The repair is
unscheduled down time.

% With an unscheduled/half-hour oil change every 50 hours — when a dashboard indicator alerts the
driver — availability would increase to 50/50.5 = 99%.

% If oil changes were properly scheduled as a maintenance activity, then availability would be 100%.
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Part A- (ONE Mark)
Multiple Choice Questions

Part B- (TWO Marks)

—

What is the importance of Plant Location decision?
Define Plant layout.

What are the different types of layout?

Define Cellular manufacturing Systefn.

Define Cycle time.

What do you mean by heuristic rule?

What is meant by Assembly Line Balancing?

List out the objectives of facility location.

A AT o B

List out the benefits of good, layout.

[S—
=]

. What is cellular layout?

—
[a—y

. What i€ Material Requirement Plafning?

—
N

. What are the inputs and outputs required by MRP processing logic?
- What,is BOM?

. Define MTBE?

. What is MTTR?

. What is Availability?

e T Y S U Y
U)W, T SN U8 )

. What is Maintenance Management?

—
o0

. List out the need offmaintenance Management.

[S—
\O

. Draw the Bath tub curve of Maintenance Management.

[\
=]

. List out the advantages of ERP.

\S]
[u—

. Define ERP?

N
N

. What do you understand by Master Production Schedule?
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23. What is the importance of ERP in today’s organisation?
24. What are the inputs to MRP?

25. Define MRP?

26. What is meant by Bill of Materials? Give example.

Part C- 5 Marks
1. Explain the factors affecting the plant location decision ifi detail.
2. 120 Pizzas are to be produced per night. Tasty Restaturant works from 16.00 hrs to 01.00 hrs.
Given the following set of tasks and their relationship.may a balanced the assembly line.

Calculate the Cycle time, idle time, numbey©f Work station and'balanced efficieney.

Task AIB|C|D E | F
Immediate Predecessors Task | -5 A | A | B.C | Dy E
Duration (hrs) 29 Iy 2 |3 313

3. Explain the different types of layout with suitable, examples. Also discuss their advantages
and disadvantages. (Draw neat diagrams wherever required)

4. What is meant by Assembly Line balancing? Define cycle time and explain its various
implications.

5. Discuss the merits and demerits'of Process layout and Product Layout.

6. Ram Lal Ltd is considering the two location options for locating new cloths manufacturing
Chennai and Bangalore. The companyrhas existing facility Hyderabad which gauges at the
market of Southern partrof.countsy. The new plant will cater to other parts of country. The
company estimates the fixed eost and variable cost Chennai for facilitate Rs. 2 million and
Rs. 30 /Cloths respectively. On the other hand Bangalore the fixed cost and variable cost are
estimated at Rs. 1.8 million and Rs. 40 /cloth respectively. A cloth manufacturer in Chennai
can be sold at Rs. 100/- and same cloth manufacturer in Bangalore can be sold Rs. 120/- The
management of company choose that location option for few facilitates at which breakeven
lower. Which option company chooses according to criteria.

7. Give the general format of an MRP report using a hypothetical example.

8. Explain the various methods of determining the order size in MRP?
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9. Elucidate the business application of ERP.

10. What is MRP? What are the inputs and outputs required by the MRP processing logic?

11. What is ERP? Elucidate the steps in ERP implementation?

12. Explain the equipment life cycle of Maintenance Management.

13. The precedence diagram for assembly activities from “A” to “G” is shown with element time
requirement shown in minutes. The line operates 7 hrs/dayt "An output of 600 units/day is

decided. Compute: (a) Cycle time (b) Theoretical minium number of workers (c) Balance

efficiency
A B F s O
> 0.3 0.2
0.6 0.3
Part D Case Study : 11 Marks

The ‘dream car’ project of Ratan Tata, the Chairman of one of India’s largest and most respected
busingss conglomerates is located in West Bengal. In 2005-06 the group had revenues of US$21.9
billion—the equivalént,of about 2.8 per cent of the country’s GDP—and a market capitalization of
US$46.9 billion.“Tata dreams to create a car to be sold in the Indian markets with a price tag of Rs
100,000. The car will have a Euro IV compliant 700 cc petrol engine, a suspension, and a steering
system designed for its size. Fargeting the burgeoning middle-class, Tata Motors plans to roll out its
car in the next three years by using a low-cost assembly operation. The car will be smaller compared
to most existing cars on the road and will be produced in larger volumes, with all the high-volume
parts manufactured in one plant. The other cost-cutting measures relate to intensive use of plastics on
the body of the car and eliminating dealer margin. The group is looking at a very low-cost assembly

operation and the use of modern-day adhesives instead of welding. There are some issues concerning

G HARIHARAN, Assistant Professor, Department of Management, KAHE, Coimbatore. Page 35/38




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: 11 MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 2 Semester: II  Year: 2018-20 Batch

safety, mainly because of the car’s modest size, but Tatas are determined to resolve them before the
car reaches the market. In view of the socio-economic dimension in manufacturing the car, the
company is looking at small satellite units, with very low break- even points, where the cars would
be assembled, sold, and serviced. Tatas are planning to encourage local entrepreneurs to invest in
these units, and to train these entrepreneurs to assemble the fully knocked-down or semi-knocked-
down components that Tatas would send. These entrepreneurs avould also sell and service the
assembled vehicles. This approach would replace the dealer, and, therefore, the dealer’s margin. It
will lead to an assembly-cum-retail operation that wouldgbe eombined with very low-cost service
facilities.

During early 2006, Tatas started scouting for a goéod location for their dream car plant, The three
states initially looking lucrative for the location were—Kamnataka, West Bengal, and/Uttaranchal.
Dharwad in Karnataka had the advantagefof geographic location, being locatedybetween Bangalore
and Pune (where Tatas have major facilities). The Karnataka government also offered water and
power tariff sops and agreed to Tata’s proposed miove to build a“township near the scheduled
facility. The West Bengal govermment, which is curréntly,in an industrialization drive in the state,
enticed the Tatas with various subsidiestand sops. It tried t0 €envince Tatas to set up the factory in
the backward district of West Midnapore near Kharagpur. In today’s competitive environment, the
car Tatas wouldfbe manufacturing would be the cheapesti€ar available in the country, and the task
they have undertaken is very challenging. Hence, they have taken into consideration all aspects,
including legistics) Since the price factor i§)so important in this project, the choice of location is very
critical. Apartifrom the availability of proper mfrastructure and skilled labour, the company has to
take into consideration socialVififrastruetiite such as proximity of educational institutions for the
children of its employees. Out of the six different places offered by the West Bengal government, the
company found Singur,‘about 50,kilometres north-west of Kolkata to be the most suitable.

If a particular company wants a big chunk of land for setting up a large plant, it is not possible for it
to purchase land from each and every farmer. This is particularly true in West Bengal where
fragmentation of land is very high. The state government came forward to acquire the land for the
project. When the opposition raised issues against it, the government gave the justification that it is

for a public purpose. According to the government, industrialization means employment generation
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and development of society. The entire people of the state will be benefited from the new project.
Therefore, the land acquisition was in public interest.

Setting a healthy precedent, the West Bengal government agreed to pay compensation to farmers for
acquiring their land at a generous rate—almost 150 per cent more than the prevailing market price.
This was much more than what most other state governments had ordained as the price to be paid for
acquiring land from farmers for setting up industries or speciald @eonomic zones. For instance,
owners of single-crop land in Singur got Rs 840,000 per acre afid Rs 1 .2 million an acre if the land
was used for double-cropping, while in Maharashtra, farmérs get only Rs 24,000 an acre. However,
this comparison may not be appropriate.

The land in Singur has a greater market valuefas ithis close to'the National Highway No. 2,
connecting Kolkata with Delhi, and the land in question in, Maharashtra may not enjoy a similar
advantage. Yet, it has to be conceded that the compensation package decided bythe West Bengal
government is generous and an important factoryin conyincing ‘over 9,000 land-owners at Singur
(over 94 per cent of the total land to be acquired). These farmers have agreed to the deal and have
already received their compensation money from the ‘state, government. Land acquisition in Singur
has been completed and the land has been handed over to'thesWest Bengal Industrial Development
Corporation (WBI DC). Now WBIDC is the owner of the land. Till 2 December 2006, Rs 766.4
million has been disbursed as compensatioft to the“farmers who have lost their land. Around 9,020
farmers hayve received compensationfor 635 acres of land. Eighty-eight recorded bargadars
(sharecroppers) have already received a payment of Rs 1 .7 million and the number of persons yet to
receive payment, till 2 December 2006, was\around 3,000.

Another allegationby: the oppositionsagaifist the State government is that land acquired for a private
enterprise cannot be considered a public purpose. It is further alleged that the acquisition of land has
not followed the established,procedure of the company making advance payment.

Thirdly, there is a perception that the Tata small car project has acquired land far in excess of what it
actually requires to set up a factory of that capacity. Maruti Udyog is situated in a total land area of
300 acres and has an installed capacity of 3,50,000 cars a year. The Singur land being handed over to
the Tatas is three times more than what Maruti Udyog has and that too for producing only 1,00,000

cars. The question in everyone’s mind is why the Tatas need 997 acres of land and whether there are
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other facilities that are being planned in that same area. Due to such issues, questions on the
justification of allocating the Singur land to the Tatas will continue to be raised.

Agitations against the project started immediately after the fencing of the land was done. Singur’s
uneasy peace was shattered during early February 2007 as pro-farmland forces clashed with the
police in phases throughout the day. It was a grim reminder of the fact that the Tatas’ problems there
are still far from over. The state government received an unequiveecal, support by Ratan Tata, who
has said his group will not move out of West Bengal. Tata Motors has also proposed a weekly forum
meeting where farmers meet company executives and cleasdoubts.

Some of the opposition parties are still not satisfied @nd are not restrictifig their agitation only to
Singur.

Questions:

Q1. Why did Tatas prefer to locate their’ ‘decam car’ plant at'Singur, West Bengal despite other
equally good options such as Dharwad and Uttaranchal?

Q2. How do you think the problems at Singur can be amicably resolved byybatas for earliest
construction of their plant?
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DEPARTMENT OF MANAGMENET

Unit 2- Facility Location, Layout, Material Handling and Maintenance Management- Multiple Choice Questions- Each Question carries ONE Mark

SI.LNO Question Option 1 Option 2 Option 3 Option 4 Answer
P t 1 ti fe )\ Repetiti Int ittent o . o . .- .
1 roduct layout s preferably cpELLNe prermitten Quantitative processing | Qualitative Processing Repetitive processing
used for processing processing
The most significant . e e
.. . .. |Easyhandl f |l flexibilit S
2 |advantage of U-shaped Cost ation |E3SY andling o ncreased flexibility in Profit maximization Increased flexibility in
: process work work
layout is
Location decisions are
. . . keti trat th fact fi ial t th th
3 viewed primarily as part of marketing strategy |growth factors inancial aspec both (a) and (b) both (a) and (b)
Which of these layouts is
t suitable ft i P -orient Fixed-positi . .
4 |mostsu able for processing | Process-oriented | Fixed-position Focused factory Product-oriented layout [Process-oriented layout
sugar from sugar beets or  [layout layout
sugar cane?
Process layout is used for  |Repetitive Intermittent o . o . . .
5 : i Quantitative processing |Qualitative Processing [Repetitive processing
processing processing




When the flow of materials

line balancing is

layout by product is

layout by fixed position is

layout by process is

layout by process is most

is variable most suitable most suitable most suitable most suitable suitable
Mass customization uses efficient consumer
7  |which of these techniques to | kanban modularity just in time modularity
.. ) response
deliver its order winners?
. .. Each element is
Which of the following is : : ) ) . . . .
2 |not a characteristic of a well consistent with the [The process is user-|Consistency is not easy |The whole process is Consistency is not easy to
. purpose of the friendly to maintain at every stage|cost-effective maintain at every stage
designed process i
operating system
Which of the following is a | whole process is . .
. whole process is | whole process has whole process is not .
9 |characteristic of a well- not easy to . et . whole process is robust
) robust ineffective links cost effective
designed process? understand
. One that can take |One that is ver One that is ve One that is easil One that can take small
10  [What is a robust process? . : 4 . i Y L
small variations  [strong in parts consistent understood variations
According to Value Creation :
. . there are too many complexity and . .
Partners which of the some operations . . o . . complexity and exceptions
11 process reviews inventory sits idle exceptions are unlikely

following does not indicate
that a process is not working

take too long

and changes

to occur

are unlikely to occur




12

The three types of process
map are a relationship map,
a cross-functional map and a

Process Blueprint
map

Process
Distribution map

Process Flowchart map

Process Delivery map

Process Flowchart map

13

In a process flow chart
transportation is depicted by
an

circle

triangle

square

arrow

arrow

14

In a process flow chart
storage is depicted by a

circle

triangle

square

arrow

triangle

15

A useful process
improvement tool is Pareto
Analysis. This is also known
as the

60/40 rule

70/30 rule

80/20 rule

90/10 rule

90/10 rule

16

A useful process
improvement tool to search
for the root cause of a
problem is the

process?

3 What

4 Who

5 Why

6 Where

5 Why

17

Technology is widely used in
operations. What type of
technology interaction is a
typical hotel check in

passive self-
service

customer and
employee
mteraction

hidden technology
interaction

no customer interaction
with the technology

no customer interaction
with the technology




Which of the following is

Nature of the

not a physical factor that can |Access to o . .
18 . P . communication Access to raw materials [Access to raw materials |Access to customers

influence the choice of customers :

i . links

location for an operation?

Which of the following is

not a socio-economic factor |local labour transportation ) ) . ) )
19 . . business climates proximity to competitors | transportation networks

that can influence the choice |markets networks

of location for an operation

Locating several mobile

phone shops in the same part . .

. Competitive Saturation ) ) . ) . .
20 |ofatown is an example of i ) Saturation marketing Competitive clustering |Competitive clustering
clustering clustering
The initial decision whether
a manufacturer fabricates in-
: An Offshorin An Outsourcin; - ) .. -
21 |house or uses an outside . & . & A Make-or-Buy decision |A Purchasing decision | A Make-or-Buy decision
. decision decision

supplier is known as

Which of these layout types | . "

. i ) Fixed position
22 |is most associated with a lavout Process layout Product layout Cell layout Product layout

u

mass process Y

Which of these layout types | . "

. i ) Fixed position ) ..
23 |is most associated with a Process layout Product layout Cell layout Fixed position layout

project process?

layout




24

Which of these layout types
is most associated with a
batch processing operation

fixed position
layout

process layout

product layout

cell layout

cell layout

25

The physical environment of
a service operation is often
referred to as the

Manu scape

Land scape

Service scape

Physical scape

Service scape

26

Which one does not use
operations management?

a bank

an hospital

a supermarket

they all use it

an hospital

27

Which came last in the
development of
manufacturing techniques?

Lean production

Division of labor

Mass production

Craft production

Lean production

28

The type of processing
structure that is used for
producing discrete products
at higher volume is

Work center

Batch

Assembly Line

Project Layout

Assembly Line

29

A system designed for
competing effectively in a
specific marketplace is called
a

strategic models

business models

business plans

strategic plans

business models




Which of the following types

30 |of manufacturing layout is |process layout product layout fixed-position layout cellular layout cellular layout
considered a hybrid
ich of the following i : . .
Which of the following is Straight line flow |[Predictable ) .
31 [NOT a mark of'a good . Bottleneck operation Open plant floor Bottleneck operation
) ) patter production line
layout in manufacturing
A ly li lat t .
32 ssembly lines relate mos functional layouts [product layouts process layouts departmental layouts product layouts
closely to a
Compute the required cycle
time for a process that
33 |operates 8 hours daily with a|.625 minutes 1.6 minutes 37.5 minutes .027 minutes 1.6 minutes
required output of 300 units
per day.
According to the authors, Establ}shmg rules Computing the . . . Establishing rules by which
i by which tasks are | . . Determining the required |Assigning tasks to )
34  [when balancing an assembly . minimum number . o . tasks are to be assigned to
o to be assigned to . cycle times individual work stations .
line, it is best to start by: . of work stations work stations
work stations
Which of the following is
35 |NOT an element of a service |lighting symbols spatial layout prices prices

scape




Which of the following is

linear

L mming- t locati . . .
36 [NOT a method which is programmimg best location cost analysis center of gravity method |best location method
) ) : transportation method
used in location analysis?
model
Which of the following is .
o . k t P t tent .
37 |NOT a qualitative factor in |Exchange rates Wor o education rod.uc content Local infrastructures Exchange rates
. . and skills requirements
location decisions?
Th t of Agil e . " : :
38 or;ai?zr;ifgn ;)e feri ltz flexibility quality profitability quick response quick response
ensures that
facturi Design f : : lit ti .
39 [Tanulactulig Concerns are | esign for Modular design Design for robustness Quality function Design for manufacture
systematically incorporated [manufacture deployment
into the design process.
One solution to the problem
of how you can gain the cost . ) .
_ D fc lit . : :
40 |benefits of standardization esigh Tof Quality function Modular design Process planning Modular design
: ) robustness deployment
without losing the market
advantages of product
Which one of the following |customer — ) . ) )
. .. i . reliability and . — customer satisfaction customer satisfaction and
41 |is the overall objective of  |satisfaction and ) quality and reliability e .
variety and profitability profitability

product and service design

variety




In which of the following
layouts, work stations are

42 |arranged according to the  |product process fixed-position storage process

general function they

perform without regard to

Which one of the following

is the correct order of layout [Fixed position, . . . . . ) .

: Fixed position, cell, |Fixed position, process, |[Process, fixed position, |Fixed position, process,

43  |[types from low volume/high |process, cell,

variety to high volume/low |product process, product  |product, cell cell, product cell, product

variety?

What would be the output

capacity if an assembly line
44  |operates for 7 hours per day |210 units per day (3.5 units per day  [0.004 units per day 14 units per day 210 units per day

with a cycle time of 2.0

minutes?

A design that focuses on

reducing the number of parts Design for Design for
45  |in a product and on assembly ) : Design for assembly Design for disassembly [Design for assembly

. manufacturing recycling

methods and sequence is

known as
46 Advantages of Process Equipment used is Low unit cost Labor specialization Low material handling [Equipment used is less

Layout Include less costly cost costly

Materials Management Master Resources Manufacturing Resource [Materials Requirements

47 |MRP stands for Requirements

Planning

Reaction Planning

Planning

Planning

Planning




Master

Material

Master Production

Material Planning

Master Production

48 |MPS stands for Production
i t hedul
Planning System Schedule Schedule System Schedule
actual inventory is ) )
capacity and unused materials are )
counted regularly resource blanning is|returned to stores and actual sales are netted  |capacity and resource
49 [Closed Loop MRP means |and adjustment ) P g ) off the forecasts in the |planning is included in the
included in the recorded back into the :
made to the ) MPS MRP logic
: MRP logic system
inventory record
Enterprise Resource it can have a it doesn't allow decisions |it doesn't allow decisions
Planning (ERP) has been disruptive effect |, . . |the effect it has on 0es ow W
e implementation is . : and databases from all  |and databases from all
50 |criticised on a number of on the ) businesses is o L
. . expensive ) . parts of the organisation |parts of the organisation to
grounds Which of the organisation's disappointing . .
.. . to be integrated be integrated
following is not a common |operation
In MRP (Materials The required . . The product structure The sum of stock-on- | The product structure
. . A list of required : . :
51 |Requirements Planning) the |output from a . showing where common |hand and work-in- showing where common
. . ) safety stock item
Bill of Materials is process over time parts are used progress parts are used
Material
) Sales order . ) . . Material Requirement
R t Pl .. . tock tit Bills of t t
The outputs of a MRP II cquitement Tans priorities / Bills of Stoc duamties / Bills of | Capacity FEQUIFETBEAY - pjans / scheduled purchase
52 / scheduled : . . |Materials / Master plans / stock quantities / .
system are Materials / Material . . orders / capacity
purchase orders / ) Production Schedules stock locations ;
. Requirement Plans requirement plans
capacity
Average
. Sales forecast replenishment time, | Stock on hand, Master . . Stock on hand, Master
) ’ : ’ : ’ ... | Bill of Materials, sal : ’ :
53 Three inputs for every MRP delivery costs, re-order point, Production Schedule, Bill ot ateria s, SaES - production Schedule, Bill
system are forecast, sales history

capacity plan

economic order
quantity

of Materials

of Materials




Belt of an electric motor is  |Corrective Scheduled ) ) . ) . .
54 . . . Preventive maintenance |Timely maintenance Corrective maintenance
broken, it needs maintenance maintenance
Number of breakdowns /  [Maintenance Frequency of Effectiveness of . .
55 ( . . : d Y ) . Machine failure hours  [Frequency of breakdown
Available machine hours) = |effectiveness breakdown maintenance planning
L ., |Maintenance Frequency of Effectiveness of . . . .
56 [(Down time in hours / Availa : d Y ) . Machine failure hours  [Maintenance effectiveness
effectiveness breakdown maintenance planning
. Problem — Cause —|Problem— ) .
A systematic approach for : ) : : Problem — Measure — Problem— Diagnosis —  |Problem — Cause —
57 . . Diagnosis — Diagnosis — Cause | . . : ) . . . . . .
maintenance 18 . . . . Diagnosis — Rectification |Measure — Rectification |Diagnosis — Rectification
Rectification — Rectification
With the increase in
58 [preventive maintenance cost, [Increases Decreases Remain same Any of the above Decreases
breakdown maintenance cost
The ___ goes on increasing Cost of spares and |Labour and Overhead
. X . . u \% )
59 |with the increase in degree |Cost of down time| . P Operation Cost Labour and Overhead Cost
maintenance Cost

of maintenance efforts.




60

Scheduled maintenance is
between
breakdown maintenance and
the preventive maintenance.

Joint

Compromise

bridge

Compromise
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UNIT-III
SYLLABUS

Production Planning and Controlling, Scheduling- Production planning and Control- objectives,
functions, PPC in different types of manufacturing systems. Purpese of Operations Scheduling,
Factors Considered while Scheduling, Scheduling Activity under PPC, Scheduling Strategies,
Scheduling Guidelines, Approaches to Scheduling, Scheduling Methodology. Gantt Chart and
sequencing (Problems), Scheduling in Services.

PRODUCTION PLANNING'AND CONTROL
Production planning and control (PPC) is aw effort to eptimize the process of convetsion of raw
materials into finished products requiredfin the market. Sincewarious activitiesare involved the
conversion of raw materials into finished goods, PPC is_and has‘to be an integrated function if the
organization has to derive maximum benefit out of planning. The procurement of raw materials, the
quality control and inspection'@fyraw materials, inventory, levels of insprocess and finished goods,
the production costs, the labour availability, the machinery and equipments that is available, the
warehousing capacity available etc),all havetheininfluence on the planning of production operations
which convert the raw material into finished goods:“All the functions have inter-links; and the more
such inter-links are considered in the‘planning process, the better will be the planning process.
Figure below explains the inter relationship between shop floor management and other functions of

management. Bhe more integrative the PPCj the better will be the planning decisions.
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Industrial Engineering

Human Resource Maintenance
finance Marketing
Quality Distribution

Material Procurement

Products are manufactured by the transformation of raw material(into finished goods). This is how
production is achieved. Planning looks ahead, anticipates possible difficulties and decides in advance
on héw the production be carried out. The'conftol phase makes sure the programmed production is

constantly maintained.

Production is a process or procedure developed to transform a set of inputs like men,
materials, capital, information, and energy into a specified set of outputs like finished
products and services in proper quantity and quality.

It consists of series of sequential operations to produce a desirable product acceptable to
customer and meet the customer demand with respect to quality and intended function.
Planning and control are the two important components of the management process.
Production planning and control is a tool which coordinates all the manufacturing activities in a

production system. Production planning starts with the analysis of the given data (i.e. demand for
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products, delivery schedule etc.) and on the basis of the information available, a scheme of
utilization of firm’s resources like machines, men and materials are worked out to obtain the target
in the economical way. Once the plan is prepared, then the operations are performed in line with the
details given in the plan. Production control comes into action if there is any deviation between the
actual and planned. The corrective action [if any deviation] is taken so as to achieve the targets as

per the plan by using control techniques.

Definition:

According to Charles A. Koepke “Production Planning afid Contrel is definedias the coordination of
the series of functions according to a plan which will economicallyyutilize the plant facilities and
regulate the orderly movement of goods during the entite manufacturing €ycle from the procurement
of all materials to the shipping of finished geods at a predetermined rate”.

Production planning and control is a way of tegulating as well as directing the movement of goods to
whole of the production cycle, right from raw matesials‘to the final delivery of the products so that
the objective like maximum production, minimum nventory as well as eustomer service are fully
satisfied.

Objectives of production planning and control

1. To deliver quality goods in required quantities to the customer in the required delivery schedule in
order to achieve maximum customer satisfaction.

2. To ensure optimum utilization of resources/materials.

3. Tosminimize the production/manufacturing cycle time.

4. To maintain optimumginyventory levels.

5. To schedule produetion factlities in optimum manner.

6. To coordinate theactivities of different departments relating to production to achieve regular,
steady and balanced flow of production.

7. To ensure confirmation of delivery commitments.

8. To ensure production of quality products.

9. To keep the plant free from production bottleneck.

10. To ensure effective cost reduction and cost control.

11. To evaluate the performance of various shops & individuals.
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12. To develop alternative plans in order to meet any emergency or contingency.

13. To maintain spare capacity to deal with rush orders.
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Factors affecting PPC

The various factors which affects the production planning and control are listed below

1.
2.

3.
4.
3.

The nature 'of product and quantity of product.

The nature and availability of various €quipments and materials required for manufacturing

Process.

The size of'erders and the production run.

The nature and type,of manufacturing system.

The nature and type of manufacturing method adopted.

Benefits of production planning and control

1.

2
3.
4

It maintains good coordination between the departments.

It reduces the employee and plant idle time.

It ensures the optimum utilization of resources.

It helps in achieving the quality standards so that the quality of output is ensured.
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5. It minimizes the wastes, scrap, rework and also the rectification hour.

6. It also helps in utilizing idle time of the machine.

7. It makesures the availability of right supplies at right time [inventory control].

8. It avoids bottlenecks in the production process.

9. It ensures better services to customers by delivering quality goods within the specified time

period.

FUNCTIONS OF PPC

A production planning and control system has many functions to perform, someybefore the arrival of
raw materials and tools, and others while the raw material undergoes processing. {The various

functions are also sub-divided as follows.

e Forecasting & Estifnating
e Routing
e Scheduling
e Loading
¢ Dispatching
¢ Progress Reporting
e Expediting
e Ordering
e Inventory Control
The details‘of various functions are:
1. Forecasting: Estimation of type, quantity and quality of future work.
2. Process planning, and routing: Finding the most economical process of doing a work and
(then) deciding how andmwhere the work will be done.
3. Scheduling: It is the'time phase of loading and determines when and in what sequence the
work will be carried out. It fixes the starting as well as the finishing time for the job.
4. Loading: Assignment of work to manpower, machinery etc.
5. Dispatching: It is the transition from planning to action phase. In this phase the worker is
ordered to start the actual work.

6. Progress reporting:
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a) Data regarding the job progress is collected.
b) Itis interpreted by comparison with the preset level of performance.
7. Expediting means taking action if the progress reporting indicates a deviation of the plan
from the originally set targets.
8. Ordering is the process of ensuring that all the resource are available for production, if not
order for the resources and get them for production.
9. Inventory control: It involves determining the requiremefits and control of materials.
10. Replanning — Replanning of the whole affair beceimesyessential, inycase expediting fails to

bring the deviated plan to its actual (right) paths
PRODUCTION CONTROL

Scheduling completes the planning phas€ of production planning and eontrold The next is
‘Dispatching’. After dispatching is the €ontrel phase or control“of production which consists of two

parts (a) Progress reporting and (b) Corrective action:

A control system involves foumstates namely: (i) Observation, (ii) Analysis, (iii) Corrective action,
and (iv) Post-operation evaluation. Awproduction control system,considers these elements in its

different functions.

The control of production in necessary to be sure that'the production schedules are being met and the
job will be delivered as per the pre decided (scheduled) plans. Production control involves an
information, feedback mechanism and a system of corrective action. Production control follows up
the scheduled plans, compares the actual output with the planned one, and points out deviation, if

any, so that the same can be corrected'through the adjustments of men, materials and machines.
In brief, a production‘¢ontrol group:

e Receives work progress reports;

e Compares them with the scheduled plans;

e Removes causes of delays in production;

e Modifies the schedules or plant capacities; and

e Expedites the work.

Stages of Production Planning and Control
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The stages of Production planning and control has three phases namely:
1. Planning Phase
2. Action Phase
3. Control Phase

Phases of production planning and control

Planning Phase

Planning is an exercise of intelligent anticipation in orderdto establish how an objective can be
achieved or a need fulfilled in circumstances, which are‘invariably restrictive, Production planning
determines the optimal schedule and sequence ofdoperations eeomomic batch quantity, machine

assignment and dispatching priorities for sequencing. [tthas,two categoriesiof planning namely

1. Prior planning
2. Active planning.
PRIOR PLANNING

Prior planning means pre-production, planning. This in¢ludes all the planning efforts, which are
taking place prior to the active planning.

Modules of pre-planning

The modules of prior planning are as follows:

1. Product development and designiis the process of developing a new product with all the
featur€s, which arelessential for effective use inthe field, and designing it accordingly. At the design
stage, one has tostakemseveral aspects of design like, design for selling, design for manufacturing and
design for usage.

2. Forecasting 15 anyestimate 0f demand, which will happen in future. Since, it is only an
estimate based on the past démiand, proper care must be taken while estimating it. Given the sales
forecast, the factory capacity, the aggregate inventory levels and size of the work force, the manager
must decide at what rate of production to operate the plant over an intermediate planning horizon.

3. Aggregate planning aims to find out a product wise planning over the intermediate planning

horizon.
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4. Material requirement planning is a technique for determining the quantity and timing for the

acquisition of dependent items needed to satisfy the master production schedule.

ACTIVE PLANNING

The modules of active planning are: Process planning and routing, Materials planning. Tools
planning, Loading, Scheduling etc.

1. Process planning and routing is a complete determinatieh Jof the specific technological
process steps and their sequence to produce products at the desired quality, quantity and cost. It
determines the method of manufacturing a product selectsfthestools and equipments, analyses how
the manufacturing of the product will fit into the facilifies. Routingyin pagticulanprescribes the flow
of work in the plant and it is related to the considerations of layout, temporary locatiens for raw
materials and components and materials handling systems,

2. A material planning is a process which determines sthe requircments¢of various raw
materials/subassemblies by considering the trade-off betwéen variousicost components like, carrying
cost, ordering cost, shortage cost, and so forth.

3. Tools’ planning determines, the requirements of various tools by taking process specification
(surface finish, length of the job; overallhdepth of cut etc.), material specifications (type of material
used, hardness of the material, shape and“sizevef the material etc.) and equipment specifications
(speed range, feéd range, depth of cutitangefetc.).

4. Loading is the process of assigning jobs to several machines such that there is a load balance
amonggthe, machines. This is relatively aicomplex task, which can be managed with the help of
efficient heuristic procedures.

5. Schedulingis the time phaserofidoading and determines when and in what sequence the work
will be carried out. This,fixes the starting as well as the finishing time for each job.

Action Phase

Action phase has the major step of dispatching. Dispatching is the transition from planning phase to
action phase. In this phase, the worker is ordered to start manufacturing the product. The tasks which
are included in dispatching are job order, store issue order, tool order, time ticket, inspection order,
move order etc.

The job order number is the key item which is to be mentioned in all other reports/orders.
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Stores issue order gives instruction to stores to issue materials for manufacturing the product as per
product specifications. As per tooling requirements for manufacturing the product, the tool Order
instruct the tool room to issue necessary tools.

Time ticket is nothing but a card which is designed to note down the actual time taken at various
processes. This information is used for deciding the costs for future jobs of similar nature and also
for performing variance analysis, which helps to exercise control.

Job order is the official authorization to the shop floor to start manufacturing the product. Generally,
the process sequence will contain some testing and inspé€ction. So, theseépare to be instructed to
inspection wing in the form of inspection order for tindely testing and inspection,so that the amount
of rework is minimized. The manufacture of produiet involves moving raw materials/subassemblies
to the main line. This is done by a well-designed materials handling system.\So, properdnstruction is
given to the materials handling facilitiesf for, major movements, of materials/subassemblies in the
form of a move order. Movements which invelve,less distance and fewer loads are managed at the

shop floor level based on requests from operators.

Control Phase

The control phase has the following two major medules:

1. Progressaeporting, and

2. Correctiveiaction.

1. PROGRESS REPORTING

In progressireporting, the data regarding what 1s happening with the job is collected. Also, it helps to
make comparison with the preséntylevelfot performance. The various data pertaining to materials
rejection, process variations, equipment failures, operator efficiency, operator absenteeism, tool life,
etc., are collected and“analyzed for the purpose of progress reporting. These data are used for
performing variance analysis, which would help us to identify critical areas that deserve immediate
attention for corrective actions.

2. CORRECTIVE ACTION

The tasks under corrective action primarily make provisions for an unexpected event. Some
examples of corrective actions are creating schedule flexibility, schedule modifications, capacity

modifications, make or buy decisions, expediting the work, pre-planning, and so on. Due to
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unforeseen reasons such as, machine breakdown, labor absenteeism, too much rejection due to poor
material quality etc., it may not be possible to realize the schedule as per the plan. Under such
condition, it is better to reschedule the whole product mix so that we get a clear picture of the
situation to progress further. Under such situation, it is to be re-examined for selecting appropriate
course of action. Expediting means taking action if the progress reporting indicates deviations from
the originally set targets. Pre-planning of the whole affair becomes' €ssential in case the expediting

fails to bring the deviated plan to its right path.

Product Development
} ) Production Design
Prior Planning Forecasting

Aggregate Planning
Master Scheduling
MRP

Planning Phase

Frocess Planning
Raouting

] ] Materials Flanning
Active Planning Toals Planning
Loading
Scheduling

Dispatching

Action Phase

Progress Reporting Data Processing

Control Phase

_ ) Expediting
Corrective Action Replanning
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PROGRESS CONTROL

Once the actual production has started, it becomes essential to keep an eye at the progress of the
work so that, if required, timely corrective action can be taken. Progress control means — trying to
achieve the standards set, i.e., a certain level of efficiency or a certain volume of production in a
specified duration. The system of progress control should be such that it furnishes timely, adequate

and accurate information about the progress made, delays and under—onover —loading.
STEPS INVOLVED IN PROGRESS CONTROL

a) Setting up a system to watch and record the progress of the eperating facility.
b) Making a report of the work progress or wofk aceomplishment.
e Control group for necessary control action, and
e Accounting group for recording material and labour expenditures:
c) Interpretation of the information containedyin the progressteport by the ¢ontrol group.

d) Taking corrective action, if necessary.
FOLLOW UP OR EXPEDITING

The manufacturing activity of a factoryis said,to be in control when the actual performance is as per
the planned perfetmance. Follow up or expediting,regulates the progress of materials and the
components through the production proeéss. Follow up serves as a catalytic agent to fuse the various
separate and unrelated production activities into the unified whole the means progress. Follow up is
concerned with the reporting of production,date and the investigating of any deviation from the
predetermined productiony(or time) schedules. Follow up ensures that the promise (i.e. of delivery

dates) is backed up by, performance.
The work within the organization can be expedited by the following tow principles:

(1) The exception principle, and

(i1) The fathering principle.

In exception principle, the scheduling group (on the basis of progress reports), explores the jobs

behind the schedule. The expediting group take up such jobs, procures necessary materials, tools,
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etc., i.e.,(expediting group) solves all problems related to these jobs and intimates the scheduling

group to reschedule them.
ORDERING:

According to fathering principle each expeditor is made responsible for a job or a group of jobs for
which he has to ensure the availability of the resources and arrange the same for smooth flow of
production. This is a control process which ensures that all re§ourcessneeded for production are

available.

INVENTORY:
“Inventory is a detailed list of movable goods sdch as raw materials; work in process, finished
goods, spares, tools consumables and general supplies mecessary to manufacture a product and to

\maintain plant and machinery”.

INVENTORY CONTROL is an activity / activitiesithat are necessary te maintain the inventory at
the desired level to ensure that'the investment in inventory, is optimal and also the service level is as

expected by the production department.
SCHEDULING

In brief, scheduling means ---- when afid in what sequence the work will be done. It involves
deciding ds to when the work will startiand in certain duration of time how much work will be
finishéd-"Scheduling deals with orders and'machines, i.e., it determines which order will be taken up
on which machine! andyin_which department by which operator. While doing so, the aim is to
schedule as large;amount of ' work as the plant facilities can conveniently handle by maintaining a

free flow of material along the production line.

Scheduling may be'ealled the time phase of Loading. Loading means the assignment of task
or work to a facility wheréas scheduling includes in addition, the specification of time and sequence

in which the order/work will be taken up.

A production schedule is similar to a railway time table and shows which machine is doing

what and when. A production schedule is a statement of target dates for all orders or operations in
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hand and reveals their starting and finishing dates. Scheduling finalises the planning phase of

Production Planning and Control System.
FACTORS AFFECTING SCHEDULING

The following factors affect production scheduling and are considered before establishing the

scheduling plan.
(a) External factors

e Customer’s demand,
e Customer’s delivery dates, and

e Stock of goods already lying with the deal€rs and tetailers.
(b) Internal factors

» Stock of finished goods with the firm,

» Time interval to process finished goods from vaw material. In‘other words — how much time
will be required to manufacture each componenty, subassembly and the assembly (i.e., the
final product),

Availability of equipment and machinerys, their total capacity and specifications,

Availability of materials; their gquantity and'specifieations,

Availability of manpower (number, type and kind of skills),

YV V V V

Additional manufacturing facilitiesiif required, and

» Feasibility of economic production rums.
SCHEDULING AND'CONTROL OF PRODUCTION

Once the planning (work) €0 meet sales is complete and a set of decisions have been
formulated using Graphical omLinear programming methods the next step is the implementation of
the decisions through detailed plans and schedules. Schedules are made for the use of facilities like

equipment and manpower.
Scheduling and control and production focuses attention on the following:

(a) Knowing the total overall production targets — how to determine the amount of each product

be manufactured if there are products of different types and sizes?
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(b) How to decide about and deploy work force (different types of workers and kinds of skills)
and equipment to achieve the target production rate?

(c) How to determine individual work assignments?

(d) What should be the information system to feed back quickly and accurately the actual output

duly compared with the scheduled one?

Scheduling and Control of production have one stage in between them, which is known as
dispatching and it will be discussed under Sec. 7.18. in general, first of all the order is scheduled,
then it is dispatched for necessary operation (on the saw material) and lastly the progress of the
order is tracked, to be certain that the schedule 48 being met, This (last) phase of tracking the

progress of an order and making corrections (if neeessary) is known as, control of production.
ADVANTAGES OF MASTER SCHEDULING

» Itis simple and easy to understand;
It can be kept running (i.e., current),
It involves less costte.make it and maintain,

It can be maintained by non=technical staff, and

YV V V VY

A certain percentage of'total weeklyleapacity can be allocated for rush orders.
DISADVANTAGES OF MASTER'SCHEDULING

o( It provides only overall picture, and

e It doesinot give detailed information: Applications
APPLICATIONS, OF SCHEDULING

e IN BIGFEIRMS, FOR THE PURPOSE OF LOADING THE ENTIRE PLANT.
e IN Research'and,Deyelopment organizations

e For the overall planning in foundries, computer centres, repair shops, etc.

After framing the overall picture of production requirements through a Master Schedule
chart, the detailed schedules are thought of and made for each component and subassemblies so that
all parts are available at the time of assembly. There are a number of visual aids and techniques, both

in the form of conventional charts and commercially available boards, which aid in detailed
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scheduling. The technique to be employed for scheduling purposes depends upon the type of
production (intermittent or continuous), type and frequency of tasks, demand patterns, etc. a useful
scheduling device normally portrays planned production, actual performance and their comparison.
Actually, the Gantt Chart forms the basis of commonly used scheduling techniques.
ORDER SCHEDULING

It is a most elaborate technique. Time is marked horizontally and the vertical axis shows the
particular facility (say a machine). The information required to generate an order schedule is the
number of parts to be manufactured, name of the machings, thein Set-up times, total production time
and the date of completion of the order. The scheduling is started'byplacing the last operation at the

date of completion and then working backwards.
Advantages of Order Scheduling

(1) It is very detailed.

(2) The earliest possible completion dates can be niet.
Limitations

(1) It is very costly.
(2) It requiresdccurate (production) time standatds and geod communication system.

(3) It is difficult to maintain effectively if there aremany active orders.

AGGREGATE PLANNING IN SERVICES.

For manufacturing firmsithe luxury of building up inventories during periods of slack demand allows
coverage of an anticipated time when demand will exceed capacity. Services cannot be stockpiled or
inventoried so they do net have this option. Also, since services are considered "perishable," any
capacity that goes unusedis essentially wasted. An empty hotel room or an empty seat on a flight

cannot be held and sold latér, as can a manufactured item held in inventory.

Service capacity can also be very difficult to measure. When capacity is dictated somewhat by
machine capability, reasonably accurate measures of capacity are not extremely difficult to develop.
However, services generally have variable processing requirements that make it difficult to establish

a suitable measure of capacity. Historically, services are much more labor intensive than
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manufacturing, where labor averages 10 percent (or less) of total cost. This labor intensity can
actually be an advantage because of the variety of service requirements an individual can handle.
This can provide quite a degree of flexibility that can make aggregate planning easier for services

than manufacturing.

The primary output of Aggregate Production Planning is to develop a Master schedule which
describes the number of units to be produced during each perioddnd the work — force levels required

by various time periods.

SEQUENCING

There are two types of environments in manufacturing: job shop and flow shop. The type of
environment contributes to scheduling and sequencing deeisiens and methodelogy.

A flow shop uses continuous flow processes. These are most commonly found in_medium- to high-
volume production. All the jobs will have a similar flowgpattern from workstation to work station.
This shop benefits from the makespan technique. The group of jebswwill be completed in the
minimum amount of time, whilémaximizing utilization.

Johnson's rule is a dominant factor inflow shop scheduling: It is a procedure that demonstrates,
with all workstations being equal in eapability, all,jobs should be given the same priority.

1. Scan workstation processing times, and(find the shortest processing time of the jobs awaiting
processing,

2. Schedule the job to the workstation with the shortest processing time. If it's the first workstation,
do it as early as possible. If it is a workstation further down the line, schedule it as late as possible.

3. Take out the'just-scheduled job(s)pandsstart the process over.

JOB SHOP

A job shop is for low-te-medium volume and schedules its work by jobs or batches. They do not
have linear flow to the {work. Instead, requirements may vary the job routing. Since the
unpredictability is so high, a job shop requires priority sequencing rules. The most common are First
Come First Served (FCFS), or Earliest Due Date (EDD), to determine which jobs get the highest
priority. In the event of a tie or other factors, other priority sequencing methods can be used to

narrow it down. It may come down to just picking one job over another, if all else remains equal.
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1. Critical ratio (CR) means the job with the lowest CR is completed next. The ratio is calculated
by subtracting the due date from today's date, then dividing by how much shop time is left.

2. Shortest processing time means that the job that will take the shortest amount of time to complete
is scheduled next.

3. Slack per remaining operations (S/RO). Slack means the amount of time left after considering
processing time and due date. The job with the lowest S/RO is the' mext one up. It is calculated by
subtracting today's date from the due date, and then to subtedet the remaining shop time by that
figure. Divide by number of jobs left to do to determine thefS/RO.

Service Operations Scheduling

Service industries are different than manufacturing-although they share a lot of the same, principles.
Scheduling is no different. Instead of job shop or flow shop,service functions are described as front
office or back office.

Front office functions are divergent work flows like job shops. Demand fluctuates, is hard to predict,
and requires scheduling to compensate for that. There is significanthyewStomer interaction and
customization to complete thosejebs.

Back office functions have lower customer interaction. Services are more standardized and a known
quantity, much like a flow shop. Processes are similar to manufacturing processes -- repetitive and
consistent, withdittle variation.

Labor Limitations

While sorkstations may be plentiful, workers to operate them may not. When the lacking resource is
personnel, ‘Opérations managers have to adjust their operations scheduling accordingly. Workers can
be trained to operate more than oniesmachine to generate some flexibility. It is a competitive edge to
be able to change schedules quickly and keep everything moving smoothly along the supply chain.

1. Assign personnel to complete the job that has been in the system the longest.

2. Assign personnel to a workstation that has the most jobs waiting.

3. Assign personnel to jobs with the earliest due date.

4. Assign personnel to workstations with the most standard work to run.

GANTT CHART
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Most popular and widely used scheduling technique is Gantt Chart. It depicts the plan and
actual progress on the same chart. Time is taken in the X-axis and activates in the Y-axis. For

example, the Gantt chart is drawn for 4 activities viz. A,B,C and D for a period of seven months.

Acitivities ocT NOV DEC JAN fEB MAR APR
S —— |
B | |
N — |
o || | |
Date of Review — E |:| Schedule
] Prugess
l

Figure : Gantt Chart

The review data is noted as end November. At,that time, activity A is 50% behind schedule;

B as per schedule; C is just 25% complet€ and D is ahead of schedule by more than 100%.

Part A’ (ONE Mark)
Multiple Choice Questions

Part B (2 Marks)

Define Production Planning and Control.

List out the different phases of production planning and control.
What do you mean by control phase?

What is scheduling?

What is Gantt chart?

A e
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Part C (Each Question Carries 6 Marks)
1. How is scheduling linked to other aspects of production planning? Exaplin with the help of
an example.
Discuss the use of the Gantt chart for scheduling purpose.
Explain the various functions of PPC.
Discuss diffrence phases of production planning and controls

Explain the significance in the action phase. What are th€types of scheduling?

A

What do you mean by control phase? What are actiyities,under this phase? Explain in them in
detail.
7. What do you understand by operations scheduling? Whatare the problems faced in the

absence of scheduling?

Part D Case Study (11/Marks)

IndoChem is the Indian subsidiary of a multinational €erporation. It is based at Ahmedabad, and
manufactures and sells chemical products. By local standards/ its sales volume makes it a typical
medium-sized company. Most of the“productive capacity is used to supply the domestic
market/while any’ temporary excess \capacity 1S use€d,to produce exportable products. Owing to
international competition/ these products are mostly sold to countries like Sri Lanka, Thailand, and
Bangladesh at discount prices. Since the profit margins of the company are typically low, exports are
still Iess profitable but desirable in periods ofilewer demand, to utilize the full capacity and increase
total profits.

The globalization process and mereased market competition have forced a significant drop in the
market share position of the company. By the same token/ the same process conjugated with reduced
import tariffs has made the company lose its profitability. The productivity has lowered and/ unless
overtime work is widely used, delivery dates are often not met.

Although the production is by process/ as is usual in the chemical industry/ the specific
requirements of each customer impose a batch or 'made-to-order' kind of production. Each product is

made from the same basic compound/ but is unique according to customer specifications. These
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products have variations obtained by the application of additives which change the basic physical
and chemical characteristics of the product, such as colour, shock resistance/ and transparency.

The greatest challenge faced by the company was overcoming its low productivity/ as measured
by the larger than expected gap between nominal capacity and effective production. The reason for
this inefficiency seems to be related to the unproductive time required for cleaning the mixers when
a new batch is introduced. Cleaning times vary from 20 to 200¢minutes a significant 10 times
variation depending on the preceding and succeeding productfpair. Thus/ poor sequence planning
would generate enormous production inefficiency. For smiall erders/ the production run was even
shorter than the cleaning operation. Figure 9.19 shows the produetion pfocesssat IndoChem. The
main activity is the mixer and its output/ a powderproduct, which/if the customer desires, can be

further processed into a granulated product.

Raw materials

\ 4
Hot mixer
v
Cold
v v
Product in Product in
Powered Granulated form
v
Packagino
v
Warehousing

Fig. 9.19 Production process at IndoChem

The company normally operates in two shirts and the maximum capacity depends on the

sequence, variety/ and quantity of each batch produced. Every order placed by the customers would
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specify the quantity and due date. However/ many customers prefer to split their orders to receive
the product on two or more delivery dates. This created the alternative policies of splitting
production or producing in batches, which led to earliness costs. Very often, customers asked for a
change in the quantities ordered or advanced the due dates. Thus, a revision of the orders already
placed constituted the norm rather than an exception. Such a complex environment is a challenge to
a company which does not have a clear and round approach tofcustomer needs. Therefore, the
absence of a production sequencing routine contributes tofthe resulting low efficiency, poor

customer service, and lack of competitiveness.

To solve the production sequencing problem, the methodology in practice' is a kindhof trial and
error approach. Production would prioritizeglots, according, to their due dates, in opder to avoid
excessive lateness. In periods of lower démand, the existence of idleness would.smake this policy
appear satisfactory. However, in periods of stronger demand, this policy would only be possible at

higher production costs, with intensive use of overtimeé work.

There are many conflicts of the produetion department with, thessafes department. This is due to
the pressure exerted by the sales departmentto improve customer service in a difficult environment/
where customerS tend to react nervously to theit own” uncertainties. Thus, the deficiency of
production sequeneing procedures adds'to the internalsand classical conflict between production and
sales. In addition,| the physical distribution system of the company was largely affected by the
inefficiencies of the production system as it 'stood.

The company has'a policy of aceeptiig small orders. Small orders usually represent a new or
special product/typically requiring long set-uptimes and short production times. The company
believed that these ordersywere unprofitable, due to the long idle times and special laboratory
arrangements required to satisty them. Despite this/ the management was usually willing to accept
such orders as a way to please customers and eventually open new market opportunities.
Nevertheless/ the effective cost of these orders constituted an open question.

1. Is it strategically right on the part of the company to accept small orders?
2. What should IndoChem do in order to measure set-up costs?

3. Suggest a suitable sequencing method for IndoChem to alleviate its problems.
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Unit 3- Production Planning, Controlling and Scheduling-Multiple Choice Questions- Each Question Carry ONE Mark

S(°)N Question Option 1 Option 2 Option 3 Option 4 Answer
Ao h actually schedules, i
. Approac avtua’y ¢ edules, in . . .. ) Forward Backward .. .
1 [detail, each resource using the setup and | Infinite loading Finite loading ) ) Finite loading
: . scheduling scheduling
runtime required for each order.
The objectives of work-center schedulin, Meeting due Minimizing lead Minimizing
2 . Jectv W we & g e finish goods A and B A and B
include(s): dates times )
mventory
3 Which O.f the followmg 1s not a priority Sho.rtest. Minimum .sle.wk time| Last come, Critical ratio Last come, randomly served
rule for job sequencing? processing time remaining randomly served
Scheduli . .
Scheduling two Applyin, ersconile:i ﬁg‘[he Scheduling personnel in the
The first hour principle is best used : & Scheduling n jobs | (pbymg personn service industry with
4 jobs on one X input/output service industry )
when.........ocooo ) on two machines . . changing hourly
machine control with changing }
requirements
hourly
Though each
pug’ cac Only one
There are 'n' destination may criterion should
The assignment method is appropriate in ) handle all the things,
. i things to be . be used
5 |solving problems that have the following | .. . ., | the final assignment . Aand C Aand C
.. distributed to 'n . (minimum cost,
characteristics: o has each thing .
destinations maximum profit,

assigned to one and

only one destination

for example)




Provide actual

Maintain work-

6 The major functions of shop-floor Assign priority of outpu.t data for In-process A, B, and C A, B, and C
control are: each shop order | capacity control quantity
purposes information
7 The basic tools for shop-floor control Dispatch list Var10u§ status and | An input/output A, B, and C A, B, and C
include: exception reports | control report
Obtain feedback ) There is direct
each day on jobs Schedule jobs as equivalence Obtain feedback each day on
Which of the following is not a principle Y On] Reschedule every strings, with q . J
8 ) that are between work | jobs that are completed at
of work-center scheduling? day process steps
completed at flow and cash each work center
back-to-back
each work center flow
9 In s.cheduhng pqsopnel for services, Consecutive days Tohnson's rule Contlpuous Expected Tohnson's rule
which of following is not an issue? off shifts customer demand
Scheduline iob Minimizing total | Scheduling two
10 |Johnson's rule is used for: sli) SgJ time to complete all | machine flow Band C Band C
P jobs shops
11 Which of the following is not a part of Material Machine Motion Methods Motion

Five M’s?




Routing- Scheduline-Routin Dispatching- Routing-
The correct sequence of operations in Scheduling- i 18 £ Routing- Scheduling- Routing-Scheduling-
12 . . . i . Dispatching-Follow . . )
production planning and control is Dispatching- u Scheduling- Follow up- Dispatching-Follow up
Follow up P Follow up Dispatching
. ) Uploading a
th th . - .
. Sendlpg © raw Se?ndmg © Assign the work |software in Assign the work to the
13 |Loading may be defined as material to the  [finished material to e ) e
: to the facilities |machine control [facilities
machine the store
panel
Dispatching authorizes the start of
production operations by i. Release of
material and components from stores to
14 |first process. ii. Release of material from |only i only ii [ &ii 1, 1l & iil 1, 1l & iil
process to process. iii. [ssue of drawings
instruction sheets. Which of the
following is (are) true?
15 |The bill of material does not consists of |Part number pSaI; fClﬁcatlons of Name of the part|Price of the part  |Price of the part
16 |Gantt chart is mostly used for Routing Scheduling Followup Inspe?c‘uon and Scheduling
Quality control
17 |Key to chart is provided in Man machine The load chart The progress Gantt chart Gantt chart
chart chart




Centralized and decentralized are the

1 . . . . . .
8 types of Routing Scheduling Followup Dispatching Dispatching
............. is the first step i : o Maintaining th
> e TSt Step M a Production Achieving the amtaliing the Maintaining the ) )
19 |manufacturing planning and control ; required Production planning
planning forecast : planned backlog
system. inventory levels
The cost of a that is too large . )
2 YR :
0 equals the cost of turning away business. production plan [resource plan Backlog capacity plan Backlog
Moving from th te plan t
oving Tom Lie aggregac pianto a Rough cut T . ) Strategy . )
21 [master production schedule ; Sub-optimization  |Disaggregation ) Disaggregation
. capacity plan formulation
requires..............
Aggregate planning is concerned with ) .
- ) . intermediate . .
22 |determining the quantity and timing of  |long term short rem torm next term intermediate term
production in the ©
research has . ) they view these
Managers typically do not use demonstrated that thes§ mgdels do .nOt the time periods models as overly [they view these models as
e . provide information |addressed by
23 |sophisticated planning models for such models ) complex and do  |overly complex and do not
aggregate planning because seldom work pertinent to the such models are not fully fully understand them
g8 decision at hand. too long.

well.

understand them




Which of the following aggregate

varying

lanning strategies requires employin, back-ordering sing part-time production rates
24 |PAnTNS g qa p Oymg during high- USIE P through subcontracting using part-time workers
relatively unskilled personnel to be most . workers ; .
: demand periods overtime or idle
effective? .
time
varying

Which of the following aggregate

using part-time

changing inventory

production rates

25 |planning strategies is likely to have the subcontractin i changing inventory level
planning gles ¢ Y workers level g through overtime gme 2
least impact on quality? . .

or idle time
The aggregate planning strategies of (1 o
© aggTegdle p g strategies of (1) : It is difficult to
varying inventory level or (2) back Quality of
. . : X . Customers may go exactly match Customers may go
26 |ordering during periods of high demand [holding costs output may )
: i elsewhere. supply with elsewhere.
have which of the following suffer. demand

disadvantages in common?

In the service sector, aggregate planning

planning for
human resource

attempting to
manage demand

finding the size of

planning for human resource

27 |for the production of high-volume requirements and smoothlpg the to keep the workforce to |requirements and managing
) i o i production rate. equipment and
intangible output is directed toward managing be employed. demand.
employees
demand. .
working.
Which of the following is NOT a . .. . . . .
73 |mathematical anproach to ageresate linear decision  [graphical and transportation  |management graphical and charting
i PP EEICE rule (LDR) charting methods  [method coefficients model [methods
planning?
varying
Which of the following is NOT a back ordering _Jproductionrates | ., back ordering during high-
29 £ subcontracting  [during high-demand [through gme g R

capacity option of aggregate planning?

periods

overtime or idle
time

inventory levels

demand periods




30

Which of the following is NOT a demand
option of aggregate planning?

back ordering
during high-
demand periods

using part-time
workers

counterseasonal
product and
service mixing

influencing
demand

using part-time workers

Yield management is of interest in

31 |organizations having the characteristic high variable stable demand. demand can be low fixed costs.  [demand can be segmented.
of costs. segmented.
Bowman's .
Whi i i i . . .. the t tat . .
: ich aggregate planning techn1qu sa graphical and the linear decision |management © ralsportation graphical and charting
32 |trial and error approach that permits : ) method of linear
) charting methods [rule coefficients . methods
many solutions? programming
model
the number of
: cost factors be D o .
13 The transportation method of aggregate linear and beginning inventory |ending inventory [rows be greater  |cost factors be linear and
planning requires that . be zero. be zero. than the number |positive.
positive.
of columns.
Mixed plans
) ) . MD.(ed plar.1s Mixed plans are less seek I Mixed plans are Mixed plans seek a minimum
Which statement is characteristic of a typically yield a cost via a less complex to i ..
34 | . ) complex to develop .. cost via a combination of
mixed strategy for aggregate planning? |worse strategy combination of |develop than a . . )
than a chase plan. . ) eight planning options.
than a pure plan. eight planning  |level plan
options.
Planning tasks associated with job intermediate-range |short-range mission-related
35 |scheduling, machine loading, and long-range plans £ £ short-range plans

dispatching typically falls under

plans

plans

planning




Dependence on an external source of

varying
production rates

using part-time

back ordering

ly is fi in which of the followi : ing high tracti tracti
ggregate p & gles! or idle time P
Which of the following aggregate . ) ) varying
} : : . using part-time ) changing production rates )
37 |planning strategies might direct your subcontracting . : subcontracting
. : workers inventory level |through overtime
client to a competitor? . .
or idle time
Work station A
.. i i . ggregate
i?gzrizsgng;pr?)? loafhng and job tgr\l/:ri‘;?e/;dleo ¢ planning uses the [Aggregate planning uses the
Which of the following statements about L 159 Wy O lassignments are (54 WAY O 1) djustable part of |adjustable part of capacity to
38 o manipulating examples of manipulating . .
aggregate planning is true? P capacity to meet |meet production
product or aggregate product or . :
. I ) service demand production requirements.
SErvice Supp y. pfoductlon . requiremen‘[s‘
In level scheduling, what is kept uniform production/workf

39

from month to month?

product mix

inventory levels

demand levels

orce levels

production/workforce levels

Which of the following aggregate

40 |planning methods does not work if hiring linear decision manage.:ment transportation simulation transportation method
. rule coefficients model |method
and layoffs are possible?
. . . decreasing the
Aggregate planning for service firms with . . . .
BEICEaLe P 18 f0T Serviee Brms W smoothing the . centralized demand rate smoothing the production
41 |high-volume tangible output is directed : yield management : .
production rate purchasing during peak rate

toward

periods




a situation where

capacity allocation
to different classes

a situation
where the labor

process designed

capacity allocation to

. . . management ) : ) . different classes of
42 |"Yield management" is best described as | . g of customers in union yields to  [to increase the .
yields to labor . customers in order to
order to maximize |management rate of output e
demands maximize profits
profits demands
. . . the final .
Which of the following is true regarding ) . . jobs as soon as the|.
: . the end items or |the start items or operation first ) jobs as soon as the
43 [forward scheduling? Forward scheduling . .. . requirements are )
) ) finished products [component parts beginning with requirements are known
is the scheduling of known
the due date
. . a method for
a computerized|a form of linear achieving a o form of linear
method of rogramming for the same thin; . )
. . . Prog g 1ot € |balance between programming for optimally
44 |The assignment method is determining optimally assigning |[as the Gantt forward and assiening tasks of iobs to
appropriate tasks [tasks or jobs to schedule chart backward resogu rcégs ]
for an operation [resources scheduling
The most appropriate sequencing rule to
se if the goal is to dynamically track the [shortest . longest . . . .
45 * g ynammeaty e L earliest due date gest critical ratio critical ratio
progress of jobs and establish relative processing time processing time
priority on a common basis is
A recent advance in short term
scheduling that makes use of expert forward . ) backward e . . .
46 s ha s u P ware finite scheduling . infinite scheduling | finite scheduling
systems and simulation in solving scheduling scheduling
dynamic scheduling problems is
have cross-trained move inspections
Which of the following techniques does |. . ) develop and tests to a move inspections and tests
47 |n . : . increase capacity |employees available .. o .
ot contribute to increasing throughput of constraint to operate the alternate position to a position immediately
at a bottleneck? P routings immediately after [after the bottleneck

constraint

the bottleneck




Factory X is trying to use level use

setup cost must

setup cost must

setup cost must

scheduling. If their first target were to  [also be cut in half ) be cut to one cannot be setup cost must be cut to
48 .. . double from its ) : .

cut the current lot size in half, by what  |from its current current value fourth its current [determined one fourth its current value

proportion must setup cost change? value value

reservation systems the Critical Ratio
the emphasis is  |are often used a labor use can be sequencing rule is

Which of the following is true regarding P intensive, and d g the emphasis is on staffing
49 . . on staffing levels, |means of . |widely used for :

services scheduling? . . . labor demand is | . . levels, not materials

not materials manipulating the fairness to
. usually stable
supply of services customers

Advanced planning systems for aggregate
50 |planning rely heavily on to forecasting constraints data accuracy  |the supply chain [data accuracy

deliver their full potential.

A te planning, t ffecti throughout th ) :
51 |/ EETCETIe Praniing, to be effective, OUEROUL € 1211 customers all departments |all suppliers throughout the supply chain

requires inputs from supply chain

A highly effective tool for a company to

use when it tries to maximize profits aggregate ) . |distribution Production . )
52 . : ) . . linear programming : : linear programming

while being subjected to a series of programming programming  [Programming

constraints is

. iat fficient f lost sal tt

53 |A poor aggregate plan can result in appropriate cHicient use o ost sales and better sales and lost sales and lost profits

inventory levels

capacity

lost profits

lost profits
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Capacity used to satisfy demand that is
higher than forecasted is

safety capacity

safety sales

safety inventory

safety backlog

safety capacity

55

Most strategies that an aggregate planner
actually uses are in combination and are
referred to as the

level strategy

adjustable strategy

mixed strategy

chase strategy

mixed strategy

56

The goal of aggregate planning is to

satisfy demand in
a way that
maximizes profit

dissatisfy customers
in a way that
maximizes profit

dissatisfy
customers in a
way that
minimizes profit

satisfy demand in
a way that
minimizes profit

satisfy demand in a way that

maximizes profit

The length of the planning horizon is

three and five

three and eighteen

one and three

one and three

57 three and eighteen months
usually between years. months years months
The operational parameter concerned
58 |with the number of workers/units of workforce overtime production rate [backlog workforce
capacity needed for production is
: the time period
the length of the duration of P

59

The planning horizon is

time required to
produce the
aggregate plan

the solution to the
aggregate plan.

each time period
in the aggregate
plan

over which the
aggregate plan is
to produce a
solution

the time period over which
the aggregate plan is to

produce a solution




60

The quality of the aggregate plan can be
improved by using information from

only the local
firm

only upstream
partners

all parts of the
supply chain

only downstream
partners

all parts of the supply chain
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UNIT-1V
SYLLABUS

Forecasting- Introduction, The Strategic Importance of Forecasting, Benefits, Cost implications and
Decision making using forecasting, Classification of Forecasting Psecess, Methods of Forecasting,
Forecasting and Product Life Cycle, Selection of the Forecasting Mcthod, Qualitative Methods of
Forecasting, Quantitative Methods, Associative Models of Forg€asting, Accuracy of Forecasting.

FORECASTING

Introduction

Forecasting is vital to every business organization. Forecasts drive a“wide variety of business
decisions, from short-term personnel scheéduling to long term facility design. Foré€asts are the basis
for budget allocations, funding of equipment,“and, longfterm strategy. Forecasts will determine a
large number of operational decisions as for example, the technologies used, the capacity of the
facilities, the mix of services oOm, products to make, and what are some areas of business

opportunities.

Forecasting is both a science and an art. There are no,perfect forecasts given the many factors that
affect a busin€ss'oOrganization. Based ‘on this premise, the objective of forecasting is to determine
what fore€asting method is the most appropriate for what is being forecasted, and to maintain a strict

discipline ofseviewing forecasts.

Forecasts are typically of twoitypes;.qualitative and quantitative. Qualitative methods are based on
perception and knowledge and are typically used for long term planning and strategy. Quantitative
forecasts are based on"past,data, mathematical models, and are typically used for medium to short
term planning. In many cases a combination of both methods are used, where knowledge is used to
modify quantitative forecasts and some data and mathematical models are used in the processes of

qualitative forecasting.

Forecasting is the art and science of predicting what will happen in the future. Sometimes that is
determined by a mathematical method; sometimes it is based on the intuition of the operations

manager. Most forecasts and end decisions are a combination of both.
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FORECASTING TIME HORIZONS

Forecasting is conducted by what are referred to as time horizons.

1. Short range forecast. While it can be up to one year, this forecast is usually used for three
months or less. It is used for planning purchases, hiring, job assignments, production levels, and the

like.

2. Medium range forecast. This is generally three months to thiee yeass. Medium range forecasts

are used for sales and production planning, budgeting, and andlysis of diffetent operating plans.

3. Long range forecast. Generally three years or more in time Span, it i§ used for new products,

capital expenditures, facility expansion, relocationand research and development.
Medium and long range forecasts differ fromghort range foreéeasts by other characteristics as well.

1. Medium and long range forecasts arfe motre, comprehensive in,nature. They support and guide
management decisions in planning products, proeessesgand plants. Asnew plant can take seven or

eight years from the time it is thought of, until it is readyto move into and become functional.

2. Short term forecasts use different methodologies than‘the,others. Most short term forecasts are
quantitative in nature and use existing data immathematical formulas to anticipate immediate future

needs and impacts.

3. Short tezm foregasts are more accurate than medium or long range forecasts. A lot can change in
three months, a year, three years, and longer. Factors that could influence those forecasts change

every day. Shoxt term forecasts need to be updated regularly to maintain their effectiveness.
TYPES OF FORECASTS
There are three major types of forecasting, regardless of time horizon, that are used by organizations.

1. Economic forecasts address the business cycle. They predict housing starts, inflation rates, money

supplies, and other indicators.

2. Technological forecasts monitor rates of technological progress. This keeps organizations abreast
of trends and can result in exciting new products. New products may require new facilities and

equipment, which must be planned for in the appropriate time frame.
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3. Demand forecasts deal with the company's products and estimate consumer demand. These are
also referred to as sales forecasts, which have multiple purposes. In addition to driving scheduling,

production, and capacity, they are also inputs to financial, personnel, and marketing future plans.
STRATEGIC IMPORTANCE OF FORECASTS

% Operations managers have two tools at their disposal by which to make decisions: actual data
and forecasts. The importance of forecasting cannot b€ underestimated. Take a product

forecast and the functions of human resources, capacity, and supplychain management.

X/
L X4

The workforce is based on demand. This includes hiring, training, and lay-off of workers. If a
large demand is suddenly thrust upon the ofganization, traming‘declines and the quality of
the product could suffer.

++» When the capacity cannot keep up to the demand, the result is undependable délivery, loss of

customers, and maybe loss of market'shase. Yet, excéss eapacity can skyroeket costs.

X/
°e

Last minute shipping means high cost. Asking for parts lastiminute can raise the cost. Most
profit margins are slimy, which means either of those scenarios ¢an wipe out a profit margin

and have an organization operating at cost -- or at'a loss.

X/
L X4

These scenarios are why' forecasting, is important t0 an organization. Good operations
managersd@arn how to forecast, to trist the nmmbers;“and to trust their instincts to make the

right décisions for their firm.
FORECASTING SYSTEM
These seven steéps can generate forecasts.
1. Determine what the forecastis for.
2. Select the items for the forecast.
3. Select the time horizon.
4. Select the forecast model type.
5. Gather data to be input into the model.
6. Make the forecast.

7. Verify and implement the results.
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Routinely repeat these steps, regardless of the time horizon, to stay abreast of changes in regard to

internal and external factors.

ELEMENTS OF GOOD FORECAST

1. Timely

2. Reliable
3. Accurate
4. Meaningful
5. Written

6. Easyto use

FACTORS AFFECTING DEMAND FORECASTING

For making a good forecast, it is essentialyto consider the warious factors )governing demand

forecasting. These factors are summarized as follows.

1. Prevailing business conditions: While preparing‘demand forecast 1t becomes necessary to study
the general economic conditions very carefully. These include the price level changes, change in
national income, per-capita in¢eme,. consumption pattern, 'savings and investment habits,

employment etc.

2. Conditions within the industry: Every business enterprise is only a unit of a particular industry.
Sales ofdthat business enterprise are only a part of the total sales of that industry. Therefore, while
preparing ‘demand forecasts for a particular buSiness enterprise, it becomes necessary to study the
changes in the'demand of theswhele industry, number of units within the industry, design and quality

of product, price policy, competition within the industry etc.

3. Conditions within the firm: Internal factors of the firm also affect the demand forecast. These
factors include plant capacity of the firm, quality of the product, price of the product, advertising and

distribution policies, production policies, financial policies etc.

4. Factors affecting export trade: 1f a firm is engaged in export trade also it should consider the
factors affecting the export trade. These factors include import and export control, terms and

conditions of export, exim policy, export conditions, export finance etc.

Prepared by G Hariharan, Assistant Professor, Dept of Management, KAHE, Coimbatore. Page 4/21




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: 11 MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 4 Semester: II  Batch: 2018-20

5. Market behavior: While preparing demand forecast, it is required to consider the market behavior

which brings about changes in demand.

6. Sociological conditions: Sociological factors have their own impact on demand forecast of the
company. These conditions relate to size of population, density, change in age groups, size of family,

family life cycle, level of education, family income, social awareness etc.

7. Psychological conditions: While estimating the demand for thie produet, it becomes necessary to
take into consideration such factors as changes in consumer tastes, habits, fashions, likes and

dislikes, attitudes, perception, life styles, cultural and religious‘bents etc.
8. Competitive conditions: The competitive conditions within the industry may change.

Competitors may enter into market or go 6ut of market.»A demand“forecast prepared without

considering the activities of competitors may not be correct.
PRODUCT LIFE CYCLE

A new product passes throughiset of stages known asproduct life cycle. Product life cycle applies to
both brand and category of produets. Its, time period vary“from product to product. Modern product
life cycles are becoming shorter ‘and shorteryas products in mature stages are being renewed by
market segmentation and product differentiation.
Companies always attempt to maximiZe the profit and revenues over the entire life cycle of a
product.dn order to achieving the desiredilevel of profit, the introduction of the new product at the
propér time i$,crucial. If new product is appealifig to consumer and no stiff competition is out there,
company can charge high prices,and earn high profits.
Product life cycle eomprises four stages:

1. Introduction stage

2. Growth stage
3. Maturity stage
4

Decline stage
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Product Life Cycle (PLC)

Introduction
Growth
\ Maturity

\
\
|

/ Decline

SALES

TIME

Introduction stage

Product is introduced in the market with intention to'build a clear identitysand heavy promotion is
done for maximum awareness, Before actual offeringiofithe product to customers, product passes
through product development, involves prototype and markettestss Companies incur more costs in
this phase and also bear additional €est for distribution. On the other hand, there are a few customers
at this stage, m€ans low sales volume. S¢, during introductory stage company’s profits shows a
negative figure because of huge cost but low sales volume.

Growth Stage

In this stage, company’s sales and profits starts increasing and competition also begin to increase.
The product becomes well recognizedgat this stage and some of the buyers repeat the purchase
patterns. During this stage, firms foeus on brand preference and gaining market share. It is market
acceptance stage. But ‘dueyto competition, company invest more in advertisement to convince
customers so profits may deeline near the end of growth stage.

Maturity stage

At maturity stage, brand awareness is strong so sale continues to grow but at a declining rate as
compared to past. At this stage, there are more competitors with the same products. So, companies

defend the market share and extending product life cycle, rather than making the profits, By offering
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sales promotions to encourage retailer to give more shelf space to the product than that of
competitors. At this stage usually loyal customers make purchases.
Decline stage
Decline in sales, change in trends and unfavorable economic conditions explains decline stage. At
this stage market becomes saturated so sales declines. It may also be due technical obsolescence or
customer taste has been changed.
At decline stage company has three options:

1. Maintain the product, Reduce cost and finding newdisesiof product.

2. Harvest the product by reducing marketing co$t and continue offéring the product to loyal

niche until zero profit.
3. Discontinue the product when there’s no profitor a successoris available. Selling out to

competitors who want to keep the product.

FORECASTING APPROACHES

There are two predominant approaches tosforecasting: qualitative approach and quantitative analysis.
A qualitative approach uses factors such as‘experience, instinet and emotion while the quantitative

analysis relies héavily on mathematics,historical data and'€asual variables.
Qualitative methods include:

1. Jury of executive opinion. This is based,en the inputs and decisions of high-level experts or

management.

2. Delphi method:“Decision makers, staff, and respondents all meet to develop the forecast. Every

shareholder in the process provides input.

3. Sales force composite. Each sales person provides an individual estimate which is reviewed for

realism by management, and then combined for a big picture view.

4. Consumer market survey. This is surveying the prospective customer base to determine demand

for existing products and can also be used for new products.
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As these methods are based mostly on instinct, experience and human input, be cautious of excessive

optimism.

Quantitative methods are in two categories. Time-series models predict by assuming the future is a
function of the past. Associative models uses similar historical data inputs and then includes other

external variables such as advertising budget, housing, competitor's prices and more.

Time Series Models Associative Model

Naive method

Moving averages

Linear regression
Exponential smoothing

Trend projectiofi

1. Characteristics

2. Strenaths

3. Weaknesses

Qualitative Methods

Based on human judgment,
opinions; subjective and
nonmathematical.

Can incorporate latest
changes in the environment
and “inside information.”

Can bias the forecast and
reduce forecast accuracy.

SIMPLE MOVING AVERAGE

Quantitative Methods

Based on mathematics;
quantitative in nature.

Consistent and objective;
able to consider much
information and data at
one time.

Often quantifiable data are
not available. Only as good
as the data on which they

are based.

This method 1s appropriate when there is not a significant trend (fast up or down trend) or seasonal
characteristics. It 15 useful only to/smooth out randomness of the data. This method is very simple
to compute and requires one decision: the number of time periods to consider n. The larger the

number of time periods considered, the smoother the forecast.

w=1/n

Ft= w (At—l +At_2 + ... +At—n)
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Example

Where

F; = Forecast for the coming period t

Ax= Actual Demand for period x

A small retail store owner wants to know how many T-shirts will be sold per month. The owner

has tracked T-shirt sales for the last 7 months and needs a foreéast for August. The data is shown

in Figure 2 and the forecasts are shown in the table below;

Figure 2. T-shirt Sales per Month

750

Sales

700 /\Y/\ »

\‘/ —e— Sales
650
600
jan  feb  mar may jun jul
Month Périod | Sales n=2 n=3 n=4
January 1 712
Februar 2 733
Y
March 3 689
April 4 738
May 5 688
June 6 654
July 7 709
August 8 1/2(709) + 1/3(709) + 1/4(709) +
1/2(654) = 1/3(654) + 1/4(654) +
681.33 1/3(688) = 1/4(688) +
683.55 1/4(738) =
697/16

Weighted Moving Average
This forecasting method is similar to the Simple Moving Average, but it allows the decision-maker

to place more emphasis on recent (or past) data. The computations are also simple and require two
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decisions: the number of time periods to consider n, and the weight for each period x, w,. Note that
the sum of all weights must be equal to 1. While there are no rules to select weights, typically a

larger weight is given to more recent data.

w = forecaster’s decision (0 to 1)

Ft =W At-l + WzAt_z + ... T wnAt-n

Where
F = Forecast for the comingfperiod t
Ax= Actual Demand fopperiod x
w; = Weight for thefactual demand period t- 1
w, = Weight for Actual Demand period t - 2
wy, = Weight for Actual Demand period t - n

sum all w’s,must be equal to 1

Example

Using the data from the above example and investigating three cases; n = 2, and w; = 0.7, w, =
03m=3,andw; =07, w, =02, w3 0.1, andn=4, and w; = 0.7, w, = 0.1, w3 = 0.1, ws = 0.1

we get the following forecasts.

Month | Periody Sales | n =2, w; =07, |n=3,w; =07, |n=4, w; =0.7,
w,=0.3 w, = 0.2, wy =|w, = 0.1, w3 =
0.1 0.1, ws=0.1
January |1 712
Februar |2 733
y
March 3 689
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April 4 738
May 5 688
June 6 654
July 7 709
August | 8 0.7(709) +10.7(709) +10.7(709) +
0.3(654) =10.2(654) +1,0.1(654) +
692.26 0.1(688) =10.1(688) +
695.66 0.01¢738) =
704.06

Exponential Smoothing
Exponential smoothing is another forecastingytechniquedthat™is also simpleto compute. In this
case, past data and forecasts are used in the ‘generation of a forecast for the next period. This
method is widely used in praetice, but it has some of the same problems as simple moving average
(not useful when there are significant trends and seasomaleffects). The computations are simple
and require one decision and a\forecast number for the'period before the forecast period in
question: the smoothing constant o, Notedhat the smeothing constant, o, has to be greater than 0

and less than 1. The smaller the a, the less reactive the forecasts will be.

Fi= Foi+ oA - Fiy)

Where
k; = Forecast for the coming period t
Ax= Actual Demand for period x

o = Smoothing Constant

Example
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Using the data from the above example and investigating three cases; F; =700, a = 0.8, F; =700,

o= 0.4, and F; =730, o = 0.8 we get the following forecasts.

Month | Period | Sales | F; =700, a=0.8 | F; =700, . =0.4 | F;, =730, o.=0.8
January 1 712 700 700 730
Februar 2 733 | 700+ 0.8(712- | 700+ 0.4(712- | 730+ 0.8(712 -
y 700) = 709.6 700) = 704.8 730)=1715.6
March 3 689 | 709.6 +0.8(733 | 704.8 + 0.4(733 | 7#15.6 + 0.8(733
-709.6)=728.6 | -704.8)=716.2 |-715.6)=729.8
April 4 738 697.3 705.5 697.5
May 5 688 729.9 718.5 729.9
June 6 654 696.4 706.3 696.4
July 7 709 662.5 685.4 662.5
August 8 699.4 694.7 699.4

Linear Regression
This is a mathematical tool used for many purposes and you probablysremember it from the

introductory statistics class. This technique is especiallyigood for the forecasting of products with a
clear trend (growing or decreasing).

Linear regression is based on the, linear‘relatienship between time (for example days, weeks, or
months) and the variable to be ‘forecasted (T=shittysales for example). This relationship is
formulated in the familiar Y = mX + & format, where Y is the variable to be predicted, X is the
time factor, m is the slope of the line, and b is the constant. This text will not present the details of
how thisiequation is formulated/calculated given this is covered in other courses and texts and in
practice, the tegression equationscan besasily computed using spreadsheet software such as Excel
or statistical software,such as SPSS.

To forecast using regression analysis it is necessary to enter the data into the software and obtain
the regression equation. At this time it is important to examine the resulting r value; a high r value
means the regression equation is a good predictor of the data. If the r* value is low, the data may be
graphed and analyzed to remove outliers, or it may be determined that linear regression is not the

best technique. The equation will then be used to predict the period of interest.

Example
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The data from the T-shirt example does not show a trend, does applying the linear regression
method is not a good option. However, sales for New Age CD's seemed to have a trend (sales are

decreasing). The data is shown in Figure 3.
The data was entered in Excel and using the data analysis tool, the following regression equation
was obtained: sales = 134.28 - 11.21 * (period), thus sales for August are forecasted by
Fg=134.28 - 11.21 * (8) =444.6

Figure 3. Graph for New#Age CD sales
CD's Sales

o—R 0 4+ 21
v OU O
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60 <.

45

jan feb mar apr may  jun jul

It is importafit to note that the r* valuefor this equatiofi'was 0.90, which is good. Other examples

and thesuse of Microsoft ® Excel will\be presented’during class.

FORECASTING ERRORS

As discussed in the prévious,sections, therefare many methods to develop quantitative forecasts. For
the T-shirt example, we have at'least six possible forecasts for the month of August. The question
now is, what method™1s the best and what are the best parameters? While it will be impossible for
anyone to evaluate all the possible options (for example all the possible set of weights in a weighted
moving average), the evaltiation of forecasting methods is based on comparing a few pre-selected

options for a specific data set.

The evaluation process is based on the average error of a method given historical data. Therefore, we

look at multiple data points, determine what the forecasting method would have calculated and
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determine the error. IF the forecasting method does not work for past data, we can guess it will not
work in generating forecasts.
For each data point (where there is historical data and a forecast value) and forecasting method we

calculate an absolute deviation.

Dy = Absolute value of (F; - 4;)

The mean absolute deviation (MAD) is the average medsure, of error, and the basis to make a

decision regarding what is the best forecasting method¢The MAD is,calculated by:

MAD = SUM 1.¢ (D, ) kg

Where

g = number of periods where thére is a forecast andvaetual data.

Example

The owner of the store wants'to know-whieh is the most accurate forecast for the month of
August, andéwhich method should\they‘use to forecast'T-shirt sales every month. To determine
this we,calculate the forecasts for all possible periods. Lets evaluate the simple moving average

forg€asts under our three parameters.

Month (Period) | Sales n=2 n=3 n=4 Dy Dy Dy
January 1 712
Februar 2 733
y
March 3 689 722.7 33.3
April 4 738 711.4 | 711.6 26.6 26.4
May 5 688 713.7 | 7203 | 718.2 25.7 32.3 30.2
June 6 654 713.0 | 705.1 712.2 59.0 51.1 58.2
July 7 709 671.0 | 6933 | 692.4 37.7 15.3 16.3
August 681.3 | 683.6 | 697.2

MAD | 364 | 313 | 349
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Using 3 periods (n=3) results in the lowest MAD, thus 683.6 is the so far the best estimate for
August (and the best forecasting method for T-shirt Sales). Let's now look at the weighted
moving average forecasts. Option 1 = (n =2, wl = 0.7, w2 = 0.3); Option 2 = (n =3, wl = 0.7,

w2=0.2,w3=0.1)and Option3=(n =4,wl =0.7, w2=0.1, w3 =0.1, w4 =0.1).

Month | (Period | Sales | Option | Option | Option Dy Dy Dy
) 1 2 3
January 1 712
Februar 2 733
y
March 3 689 | 727.0 37.5
April 4 738 | 702.6 | 70065 354 37.5
May 5 688 | 7234 | 727.8 | 730u 354 39.8 421
June 6 654 | 703.0 4 698.1 6977 49.0 44.1 43.7
July 7 709 | 66427 669.2 | 669.3 44.5 39.5 39.3
August 692.3 | 695,57 | 704.1
MAD | 400l 402 41.7

The three options of the weighted moving average resulted in MAD!s that were higher than 31.3,
thus the simple moving average with 3yperiods (n = 3) is best estimate for August. Let's now

look at exponential smoothing.

Month (Period | Sales F F F Dy D, D,
) =700\ | =700, |" =730,
a=08}a=04 | a=0.8
January 1 712 700 700 730
Februar 2 733 | 709.6 f 704.8 | 7156 | 238 28.6 17.8
y
March 3 689 | 7286 | 7162 | 7298 | 392 26.8 40.4
April 4 738 | 697.3 | 7055 | 697.5 | 407 32.5 40.5
May 5 688 7299 | 7185 | 7299 | 41.9 30.5 41.9
June 6 654 | 696.4 | 7063 | 696.4 | 424 523 42 .4
July 7 709 | 6625 | 6854 | 6625 | 462 23.3 46.2
August 699.4| 694.7| 699.4
MAD | 39.0 | 323 38.2

The second option of the exponential smoothing method resulted in a lowest MAD for this

method, but still, the simple moving average with three months results in the lowest MAD
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(31.3). Therefore the forecast for August is 683.6 and simple moving average with n = 3 is
selected as the forecasting method. If we had used a linear regression equation, the process
would have included a MAD analysis for the regression forecasts.
TRACKING SIGNAL
= Ratio of cumulative error to MAD
= Tracks period-by-period whether there is a systematic bias in the forecast
= Bias = tendency for forecast to be persistently above or below actual values
= Zero is ideal value for TS..
= IfTS;>4 or TS; < -4 then there appgars to be'bias in thé foréeast, and corrective

action should be taken.

\_‘./_I\_.l‘_+! !ﬂ! Ef\lﬁl\f\_!“'\*\
. . | — 7 !\_I'\_\_JLL_J_Q!t— !_k_JIGL_:QDLt/I
Tracking Signal,= =
ARMADN
IVII'\LIt

SELECTION OF FORECASTING FECHNIQUES:
+*»+ No single technique works in every: sitiation
% Two mostfimportant factors
= Cost
= Accuracy
(a) The characteristics of the decision makingsituation:
% Time Horizon
% Level of Detail
+ Number of items
++ Control Vs planning
(b) The characteristics of forecasting methods:
% Time Horizon (Number of period for which forecasting required)
++ The pattern of Data (Horizontal, Seasonal, trend)
++ Time of model (Causal, Time series, statistical)

% Cost
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% Accuracy
+»+ Ease of Application
(c) Present Situation
% The item that is being forecast
% Amount of Historical data available
+»+ Time allowed for preparing forecast
(d) Other factors include the availability of:
= Historical data
= Computers
= Time needed to gather and analyzethe data
= Forecast horizon
OBJECTIVES OF DEMAND FORECASTING
I.  Short range Objectives:
(1) Formulation of Production strategy & Policy:To bridge the gap between demand & supply
of a product offered by'the,firm and to ensure:
(a) Estimating the requirement ofiMaterials
(b) Optimum utilization of plant & equipments
(c) Planuing the availability oflabof on regular basis
(1) Formulation of Pricing Policy: Demand forecast enable management to formulate a suitable
mechanism for fixing the prices for products to be sold.
(2) Planning & ‘control of sales: Demand forecasts facilities territory design and determination of
sales quotas,to be assigneditorsalespeople.
(3) Financing Planning: Demand forecasts facilitate estimating cash inflows and cash outflows
for the productsfor which forecasts are made.
II. Medium or Long range Objectives:
(1) Long range planning for production capacity
(2) Labour requirements

(3) Restructuring the capital structure.
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Forecast accuracy in the supply chain is typically measured using the Mean Absolute Percent Error
or MAPE. Statistically MAPE is defined as the average of percentage errors, where is the actual

value and the forecast, is also known as WAPE, Weighted Absolute Percent Error.

Part A (ONE Mark)
Multiple Choice Questions

Part B (2(Marks)

1. Define Forecasting.

2. List the factors affecting forecasting?
3. What are the types of forecasting techniques?
4. List the Quantitative forecasting techniques.
5. List the Qualitative fore€asting techniques.
6. What is Delphi method?
7. What is forecast error?
8. What is MAD?
Part C (Each Question Carries 6 Marks)
1« Whatare factors affecting forecasting?
2. List and explaifinthe types of forecasfing in decision making.
3. Discuss the application of forecasting.
4. Explain the types of forecsting techniques?
5. Enumerate the quantitative type of forecasting techniques.
6. Elucidate the qualitative type of forecasting techniques.
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Part D Case Study (Carries 11 Marks)
Sabre Enterprise is growing organization specializing in manufacture of spare parts for plant and
machines. Sabre enterprise started their business as vendor for machining Cast Iron castings. Every
day metal scrap / rejected material is collected in bin and stored in a compartment at scrap yard.
Other scrap like paper waste, waste packing box etc are dumped in the scrap yard as a separate
compartment. Once in four months scrap buyer used to visit the factory,and collect the scrap.
However Sabre expanded its activities from CI Castings machihing to manufacturing spares from a
variety of material like brass, gunmetal, mild steel, Cast [won etc. The totaliscrap generated is about
10 tons per year. Now the scrap is being segregated aséferrous and nonferzdus and nonmetallic scrap
and stored in scrap in scrap yard. Method offdispesing scrap through scrap dealer remains
unchanged. Storekeeper coordinates scrap disposal activitiesy The price of serap keeps fluctuating in
the market due to a member of environmefital factors.
a) Sabre has new Materials Manager who feels that existing system, of scrap disposal needs to be
changed. What should he do?

b) Explain, Ferrous and Non Ferteus type of material with'examples.

Part'D Case Studyy(Carries 11 Marks)

Renuka Thomas§ president of Renuka Maghines Manufaeturing Corporation (RMMC), is concerned
about company’s'€hoice of supplier for cleaning brushes, which are used in the company’s data
processing\equipment. Renuka occasionally plays Tennis with Sheela George, President of George
Machine Company (GMC), one of the Company’s suppliers of cleaning brushes. Recently, Sheela
complained to ‘Renuka that her ¢ompany has been having difficulty in getting traditional share of
Renuka’s brush business. On the last buy, Sheela’s company failed to get any business, even though
Sheela believed she was the, low,bidder. Renuka tells Sheela that normally she does not get into the
details of procurement, but she promises to ask her purchasing manager Dannis Chako to investigate.
The next day morning Renuka calls Dannis Chako and tells him of Sheela’s complaint. He said, he
does not want to influence the company’s procurement policies, but he does not feel that Renuka
should investigate to make sure that Sheela’s firm was treated fairly.

Purchasing Manager Dannis discovers that Sheela George Machine Company was indeed low bidder

on the last buying. Quotation for on order of 20,000 units were as under:
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Sheela George Machine Company

Rs. 2.22

Data Matics Electronics Company

Rs.2.23

Royal Tools and Machine Company

Rs. 2.25

Royal and Data Matics each got orders for 10,000 pieces. Royal has done considerable development

work on brushes, while Sheela and Data Matics have done very little. The quality and delivery

records of the three suppliers on the last ten orders for the bfush, are shown below. Renuka

Machine’s mfg. quality control development has set an acceptable quality level of 3 percent on the

brush:
Quantity
Supplier Quality Ordered Delivery
Defective
4,000 122 One week early
Royal
Data Matics 4,000 92 Onegdweck late
Sheela 3,000 120 On time
Sheela 6,000 162 Twio week late
Royal 4,000 38 On time
Data Matics 5,000 29 One week early
Sheela 2,000 ’3 1000 pieces on time, 1000 pieces four weeks
late
Data Matics 6,000 98 Two weeks late
Royal 4,000 45 One week early
Sheela 5,000 162 One week late
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Questions:

a) Is Dannic Chaco justified in eliminating Sheela Machine Company as a supplier of
brushes?

b)  In what respect is the complaint from Sheela Machine Company Justified?

c) Prepare a report for Renuka Thomas explaining the decision to eliminate Sheela
Machine Company as a supplier, use quantitative datafagymuch as possible to support

your answer?
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Unit 4- Forecasting-Multiple Choice Questions- Each Question Carry ONE Mark

S.NO Question Option 1 Option 2 Option 3 Option 4 Answer
Which exponential smoothing factor
1 P - 1 0.3 0.1 0 0
would produce the most smoothing?

Which one of the following is a . . . exponential .
2 e . . Delph .

qualitative forecasting technique? P natve fROvINg average smoothing Delphi

Which term is most closely associated . . . . .
3 oy . . seasonal relative | moving average trend predictor variable moving average

with simple exponential smoothing?
4 Which .is not a typical approach for Search fo.r a Shorten prod.uct ShoFten lead |Build flexibility into Shorten lead times.

improving forecasts? better technique. | development time. times. the system.

. S F ts fi
. . Actual results will| Historical data | oo oF BrOUPS
Which would not generally be Assumption ofa [ . . of items tend to be S .
. . differ somewhat | are available on Historical data are available on
5 |considered a feature common to all stable underlying . . more accurate than .
from predicted | which to base the which to base the forecast.
forecasts? causal system. forecasts for
values. forecast. o .
individual items.
. i th d th .
If an analyst wants to make a moving fnerease the CCTease e i crease the value| decrease the value
: number of data | number of data . . decrease the number of data
6 |average more responsive to change, the . . of the smoothing | of the smoothing .
points in the points in the points in the average.
analyst should: constant. constant.
average. average.

What is the MAD for this set of data?

7 on 1 1.8 2.5 3 1.8

-14+30-2+43




What is the MSE for this set of data? —1

8 130-243 1.8 5.75 9 2.3 5.75
hich term i t closel iat

9 W ich term is most closely associa ed MBA MSE MAD MAPE MAD

with a tracking signal?

Which of the following would be Salespeople often | They are not likely They are very They are often

. . . aware of the \ They are often aware of
10 |considered a reason for using a sales communicate | to be affected by | . aware of customers ,
. . importance of customers' future plans
force composite forecast? with each other recent events future plans
forecast accuracy

The previous period’s forecast was for

100 units, and the actual demand in the

previous period was for 110 units.
11 |Exponential smoothing, with alpha 102 units 104 units 106 units 108 units 104 units

equal to .4, is used to forecast demand.

What will the forecast for the next

period be?

One feature common to good forecasting| . . S

. , time horizon; accuracy; variability;
12 [is that a good forecast’s................... aoplicabilit variabilit reliabilit benefits; costs benefits; costs

outweigh(s) its................... PP y Y Y

hich of the following is not typicall . L -y . _y _

13 Which of the OHOWINE 15 NOTYPICAY | rend variation | random variation |seasonal variation cyclical variation random variation

accounted for in time-series forecasting?

Demand for next year is forecasted to be

800 units per quarter. The first quarter

seasonal relative is .8, the second
14 |quarter seasonal relative is 1.2, and the 650 units 560 units 640 units 1,040 units 560 units

third quarter seasonal relative is 1.3.
What will be the demand forecast for
quarter 4?




In monitoring forecasts, bias is
commonly assessed with ............. ,

control charts;

tracking signals;

1 . . MSE; MAD MAPE; MAD tracking signals; control chart
> while nonrandomness is commonly 5 MAD control charts TAcking Slgrials; controt charts
assessed with ..............
Which h is not used for job sh hortest i t .. : . .
16 © a.pproac is not used for job shop > or. © . assignment critical ratio earliest due date assignment method
sequencing? processing time method
17  [Which rule minimizes lateness? FCFS SPT critical ratio EDD EDD
The followi 11 qualitati . E i S . .
18 © ToTOWINg are at quartiiative Panel consensus | Delphi method xponen.‘ual Historical analogy Exponential forecasting
forecasting methods except................ forecasting
. . . . final operations . jobs as soon as the | . .
Which of the following is true regarding end items or . start items or . jobs as soon as the requirements
19 forward scheduling? finished product first beginning component part requirements are are known
& P with the due date P P known
From master From inventory
20 Which of the following best describes schedules which | Directly from the | records for items [ Directly from the [From master schedules which are
how short term schedules are prepared? | are derived from | capacity plans that have been aggregate plans derived from aggregate plans
aggregate plans uses
hich scheduling techni houl
Which scheduling technique s : ould be forward backward . . - .
21 |employed when due dates are important . . dispatching loading backward scheduling
. scheduling scheduling
for a job order?
The forecasting time horizon that would
22 |typically be easiest to predict for would | medium-range |intermediate range| short-range long-range short-range
be the
A fi t that ject ! . i ..
23 orécas at projects a tompany's economic forecast technological demand forecast | associative model demand forecast
salesis a(n)............... forecast




Quantitative methods of forecasting exponential sales force consumer market | jury of executive . .
24 . . . .. exponential smoothing.
include smoothing composite. survey. opinion.
The method that considers several dal Itio] ohted . . ¢ .
. : exponentia multiple weighted movin ury of executive . .
25 |variables that are related to the variable ponen P & | JHyorex multiple regression
. . . smoothing regression average opinion
being predicted is............
The forecasting model that is based . .
. . sales force jury of executive | consumer market . .
26 |upon salesperson's estimates of expected . .. delphi method sales force composite
. composite opinion survey
sales is.......
. . . trends, cycles, .
Decomposing a time series refers to long-term, short- strategy, tactical,
. : seasonal and . constants and ) trends, cycles, seasonal and
27 |breaking down past data into the term, and medium- . and operational .
random . variations. .. random variations.
components of................ .. term variations. variations.
variations.
With regard to a regression-based the time period | the time required | the variabilit . -
£ &t . P . q Y| the maximum error the variability around the
28 |forecast, the standard error of the for which the to derive the around the Jo.
. . . . . . of the forecast. regression line.
estimate gives a measure of........... forecast is valid. | forecast equation. | regression line.
is typically
. . . between .75 and indicates the . should be chosen to
When using exponential smoothing, the can be determined .. .. . .
29 . .95 for most accuracy of the . maximize positive | can be determined using MAD.
smoothing constant? . . using MAD. .
business previous forecast. bias.
applications.
is computed as the
cannot be used must be either 1, | that is negative mean absolute
30 |A trackine sienal with exponential 0, or -1 for the indicates that deviation (MAD) | myst be either 1, 0, or -1 for the
8 SIBMAL s smofthin first predicted | demand is greater| ~ divided by the first predicted value
& value than the forecast. | Tunning sum of the
forecast errors
If demand is 106 during January, 120 in
February, 134 in March, and 142 in
31 y 132 126 142 138 132

April, what is the 3-month simple
moving average for May?




Given last period's forecast of 65, and
last period's demand of 62, what is the

32 |, . : 63.2 63.8 65 62 63.8

simple exponential smoothing forecast

with an alpha of 0.4 for the next period?

. : : . the forecastin, the forecast :
A forecasting technique consistently the MAPE will . & . the MSE will also :
. . . technique technique . the forecast technique
33 |produces a negative tracking signal. also consistently . . consistently be . .
. . consistently under | consistently over . consistently over predicts.
This means that be negative. . . negative.
predicts. predicts.
A regression model is used to forecast . .
g .. Even if no money | The coefficient of .

sales based on advertising dollars spent. < spent on correlation The correlation For every Rs.35

The regression line is y=500+35x and pet between sales and|spent on advertising,| The correlation between sales
34 . C . advertising, the | between sales and L. . .. .

the coefficient of determination is .90. ) C . advertising is sales increase by and advertising is positive.

S . company realizes | advertising is ..
Which is the best statement about this positive. Rsl.
. $35 of sales. 0.81.
forecasting model?
the weighted . : L
. . .  Welg the simple moving . the trend projection ..

Linear regression is most similar moving average the naive method the trend projection method of
35 average method of . method of )

to......... method of . of forecasting. . forecasting.

. forecasting. forecasting.
forecasting.

Time series patterns that repeat
36 |themselves after a period of days or trend. random variation. cycles. seasonality. seasonality.

weeks are called........

Which of the following is NOT a time- . . exponential . . . .
37 . naive approach | moving averages . linear regression linear regression

series model? smoothing

Operations generated forecasts often|  Inventor Time
38 P & . 4 Resource needs . Sales Sales

not to do with........ requirements requirements




Which of the following is not true

Forecasts are

The underlying
casual system

Forecast for
group of items

Short range
forecasts are less

Short range forecasts are less

. . : . te than 1
39 for forecasting? rarely perfect |will remain same | is accurate than |accurate than long aceurale an fong range
: e ) forecasts
in the future | individual item | range forecasts
40 ich O.f the follc.)wmg s nota Judgemental Time series Time horizon Associative Time horizon
forecasting technique?
In which of the following forecasting . . oy
. S . Judgemental Time series Associative .
41 [technique, subjective inputs obtained delphi method. Judgemental forecast
. forecast forecast model
from various sources are analyzed?
In Wh.ICh of the folloyvmg forecasting Judgemental Time series Associative . . .
42 [technique, data obtained from past delphi method Time series forecast
) ) forecast forecast model
experience is analyzed?
Ao approach actually
43 |Schedules, indetail, each resource |y e i 1oading | Finite loading | | 0T Backward Finite loading
using the setup and runtime required scheduling scheduling
for each order.
The objectives of work-center Meeting due | Minimizing lead Minimizing
44 jectty v g 12Ihg finish goods A and B A and B
scheduling include(s): dates times )
mventory
i ing i ini Last . .
45 W.hlc.h of the folhlowmg S nqt a Sho.rtest. Mmlmum .sla.wk ast come, Critical ratio Last come, randomly served
priority rule for job sequencing? processing time | time remaining |randomly served




Scheduling
personnel in the

heduling t heduli Applyi . heduli i
The first hour principle is best used SC. eduling two S.C eduling n | DPPYIE service industry S¢ . edg e perso.nnel n th.e
46 jobs on one jobs on two input/output . ) service industry with changing
when..........oooel ) . with changing )
machine machines control hourly requirements
hourly
requirements
Though each
destination may Only one
There are 't handle all the | criterion should
The assignment method is ‘[hili es toebe things, the final be used
47 |appropriate in solving problems that | .. . g .| assignment has | (minimum cost, Aand C Aand C
. . distributed to 'n ) )
have the following characteristics: o each thing maximum
destinations }
assigned to one profit, for
and only one example)
destination
Assign priority Provide actual | Maintain work-
43 The major functions of shop-floor of cach shop outpu.t data for in-process A, B, and C A, B, and C
control are: order capacity control quantity
purposes information
The basic tools for shop-floor Various status An input/output
49 : P Dispatch list and exception put/outpu A, B, and C A, B, and C
control include: control report
reports
Obtain feedback . There is direct
each day on Schedule jobs as equivalence Obtain feedback each day on
Which of the following is not a jobs that are Reschedule strings, with q . Y
50 . . between work jobs that are completed at
principle of work-center scheduling? | completed at every day process steps

each work

center

back-to-back

flow and cash
flow

each work center




In scheduling personnel for services, | Consecutive . Continuous Expected .
51 : .. . Johnson's rule ) Johnson's rule
which of following is not an issue? days off shifts customer demand
L Minimizing total | Scheduling two
. . Scheduling job | . & Hing
52 |Johnson's rule is used for: <hoos time to complete| machine flow Band C Band C
P all jobs shops
. ) random group of
Which phrase most closely describes consumer D . oL C
53 ) ) : individual experts historic data group of experts' opinions
the Delphi forecasting technique? survey . ..
opinions opinions
Time series Time series Under time Time series
. ) analysis is based| analysis tries to | series methods, |methods are useful| Time series analysis is based
Which of the following statements o8 Y . : o
. : on the idea that | understand the demand is for long-range | on the idea that the history of
54 |are true about time-series . - . i
. the history of system divided into the |forecasts when the| occurrences over time can be
forecasting? : . } .
occurrences | underlying and time-based | demand patternis [ used to predict the future.
over time can | surrounding the | components erratic.
Under exponential smoothing, if we
t our forecast to be ve
55 |vamou very large small moderate Zero large
responsive to recent demand, the
value of alpha should be:
Which of the following would not be| Simple movin, Exponential Box Jenkins . )
56 : oWiIng wowd r P ving Xporien . Regression model Regression model
classified as a time series technique? average smoothing technique




Given that the previous forecast of
65 turned out to be four units less
than the actual demand and the next

. .02 4 .04 0.25 0.25
>7 forecast is 66, what would be the 0.0 0 0.0
value of alpha if the simple
exponential smoothing forecast
Which of the following would not be
58 |classified as a component of Trend Seasonality Cycle Causal variation Causal variation
demand?
: ) . Time-seri Simpl
A model is usually Time-series Causal {He=Seties mpe
— . ) . decomposition, exponential . . .
more accurate than a decomposition, |regression, time- . . . Causal regression, time-series
59 . : simple smoothing, time- "
model for medium-to-long-range causal series . . decomposition
. . exponential series
forecasts. regression decomposition ) .
smoothing decomposition
An accuracy measure that may be
. .. L M lute | M L.
60 |used to indicate any positive or Tracking signal ean absolute ean squared Standard error Tracking signal

negative bias in the forecast is:

deviation

€rror
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UNIT-V
SYLLABUS

TQM, JIT and Supply Chain- Total Quality Management: Introduction, Meaning and Dimensions
of Quality, Quality Control Techniques, Quality Based Strategy, Total Quality Management (TQM),
Towards TQM — ISO 9000 as a Platform, Total Productive Mainténance,(TPM) - Statistical Process
Control (SPC) (Problems) Just-In-Time : Introduction, Chagaeteristics of JIT, Key Processes to
Eliminate Waste, Implementation of JIT, Pre-requisites for, implementation, JIT Inventory and
Supply Chains - Supply Chain Management, Managing supply chain, Supply ehain integration.

INTRODUCTION

Quality is the ability of a product or service 40 consistently'meet or exceed eustomer expectations.
Quality management can be consideréd to have three main components: quality control, quality
assurance and quality improvement. Quality managemeént is focusedynot only on product/service
quality, but also the means to achieve it. Quality management therefore uses quality assurance and

control of processes as well as produets to achieve more eonsistent quality.

Quality control is@ process employed to ensure a €ertain level of quality in a product or service. It
may include whatever actions a businegsddeems necessary to provide for the control and verification
of certaingCharacteristics of a product or service. The basic goal of quality control is to ensure that
the prfoducts, services, or processes provided, meet specific requirements and are dependable,
satisfactory, andifiscally,sound. 4
Essentially, quality control involves the examination of a product, service, or process for certain
minimum levels of quality. Thefgoal of a quality control team is to identify products or services that
do not meet a company’s/specified standards of quality. If a problem is identified, the job of a
quality control team or professional may involve stopping production temporarily. Depending on the
particular service or product, as well as the type of problem identified, production or implementation

may not cease entirely.
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Usually, it is not the job of a quality control team or professional to correct quality issues. Typically,
other individuals are involved in the process of discovering the cause of quality issues and fixing
them. Once such problems are overcome, the product, service, or process continues production or

implementation as usual.

Quality control can cover not just products, services, and processess but also people. Employees are
an important part of any company. If a company has employees that don’t have adequate skills or
training, have trouble understanding directions, or aredmisinformed, quality may be severely
diminished. When quality control is considered in terms of human, beings, it ¢éencerns correctable

issues. However, it should not be confused with huiman resource issues.

Often, quality control is confused with quélity,assurance. Though, the two are verySimilar, there are
some basic differences. Quality control is coneerned with the product, while/ quality assurance is
process—oriented. Even with such a clear-cut difference defined, identifyingsthe differences between
the two can be hard. Basically,'quality control involves evaluating a product, activity, process, or
service. By contrast, quality assurance is, designed to make suregprocesses are sufficient to meet
objectives. Simply put, quality assurance ensuresma product or service is manufactured, implemented,
created, or produced in the right way; while quality contfol’evaluates whether or not the end result is

satisfactory,

Quality assurance, or QA for short, refers to a program for the systematic monitoring and
evaluation of the various aspects ofa projéct, service, or facility to ensure that standards of quality
are being met.

It is important to realize also that quality is determined by the program sponsor. QA cannot

absolutely guarantee the production of guality 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 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
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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. QA is more than just testing the quality of aspects of a product, service or facility, it
analyzes the quality to make sure it conforms to specific requirements and comply with established

plans.

Quality Improvement Organizations monitor the appropriateness, effectiveness, and quality of

care provided.

Difference between Quality Control and Quality Assurance:

Quality Control (QC) refers to qualitydrelated activities assoeiated with“theycréation of project
deliverables. Quality control is used to verify that'deliverables are‘of acceptable/quality and that they
are complete and correct. Examples of quality control activities include imspection, deliverable peer

reviews and the testing process.

Quality control is .about adherence, to requirements. Quality assurance is generic and does not

concern the spegific requirements of the preduct being déveloped.

Quality' Assurance (QA) refers to the progess used to create the deliverables, and can be performed
by a manager,\client; or even a third-party reviewer. Examples of quality assurance include process

checklists, project audits and methodology and standards development.

Quality assurance activities,are determined before production work begins and these activities are
performed while the product is being developed. In contrast, Quality control activities are performed

after the product is developed.

Evolution of Quality Management
#1924 - Statistical process control charts

#1930 - Tables for acceptance sampling
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¢1940’s - Statistical sampling techniques
¢1950’s - Quality assurance/TQC
¢1960’s - Zero defects

¢1970’s - Quality assurance in services

Dimensions of Quality

ePerformance - main characteristics of the product/service

eAesthetics - appearance, feel, smell, taste

eSpecial Features - extra characteristics

eConformance - how well product/service conform§'to customer’s expectations
eReliability - consistency of performance

eDurability - useful life of the product/senvice

ePerceived Quality - indirect evaluation of qualityy(e.g. reputation)

eServiceability - service after sale

Service Quality: - The service quality isidescribed by the following dimensions:

eTangibles — the physical appearance of facilities, equipment, personnel and communication
materials.

e«Convenience — the availability and accessibility of the service.

eReliability — the ability to perform a serviee dependably, consistently and accurately.
eResponsiveness — the willingness of service providers to help customers in unusual situations and to
deal with the problems. g

eTime — the speed withhwhich service s delivered.

eAssurance — the knowledge exhibited by personnel who come into contact with a customer and

their ability to convey trust'and confidence.

eCourtesy — the way customers are treated by employees who came into contact with them.

Determinants of Quality:- The degree to which a product or service successfully satisfies its
intended purpose has four primary determinants as given below:

1. Design
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2. How well it conforms to its design.
3. Ease of use

4. Service after delivery.

The Consequences of Poor Quality:- The quality of the product or service provided by on
organization affects the existence of the organization. Some of gheyways that quality affects an
organization are,

eLoss of business: Poor design or defective products or seryicesican result imyloss of business.
eLiability: Organisations must pay special attention 40 their potential liabilityndue to damages or
injuries resulting form either faulty design or poorworkmanship.

eProductivity: Productivity and quality argp closely related. Poor quality can adversely affect
productivity during the manufacturing process and similarly, poer service can meafi having to redo
the service and reduce the service productivity:

eCosts: Cost to remedy a problem is a major congideration in quality mafiagement. The earlier a

problem is identified in the proeess, the cheaper is the costito fix it.

Responsibility for Quality:- All the members of,an organization have the responsibility for quality,
but certain arcds of the organization are involved imwactivities that make them key areas of
responsibility. They include top management, design department, procurement division, production
departpient, quality. assurance systems, ‘packaging and shipping activities, marketing and sales
departments and customer service department.

Poor quality increases the cost in an organization. The analyses of the costs of quality reveals the
following classification of €est.

Costs of Quality:- Appraisal ¢ost, prevention cost and Failure cost.

Appraisal Costs are the Costs of activities designed to ensure quality or uncover defects

Prevention Costs are the cost related to all the TQ training, TQ planning, customer assessment,
process control, and quality improvement costs to prevent defects from occurring.

Failure Costs - costs incurred by defective parts/products or faulty services. It can be classified as

Internal failure cost, External failure cost , Appraisal costs and prevention costs.
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eInternal Failure Costs are the Costs incurred to fix problems that are detected before the
product/service is delivered to the customer.

eExternal Failure Costs are the Costs incurred to fix problems that are detected after the
product/service is delivered to the customer.

TOTAL QUALITY MANAGEMENT

Although quality and quality management does not have a formial definition, most agree that it is an
integration of all functions of a business to achieve highfquality of products through continuous
improvement efforts of all employees. Quality revolves around the'concept of meeting or exceeding
customer expectation applied to the product and sefvicerAchieving high quality is an ever changing,
or continuous, process therefore quality management cmphasizes the ideas, of working constantly
toward improved quality. It involves ey€ryaspect of the ‘company: processes, environment and
people. The whole workforce from the CEQ to, the line worker must be involved in a shared

commitment to improving quality.

Therefore, in brief, quality and‘total quality management (TQM), in particular can be defined as
directing (managing) the whole (total) production,process to produce an excellent (quality) product
or service. It differs from other management techniquesnin the attitude of management toward the
product and toward the worker. Older ‘management methods focused on the volume of production
and thefcost of the product. Quality was\eontrolled by using a detection method (post production
inspection), pteblems were solved by management and management's role was defined as planning,
assigning work, controlling the productiofl. Quality management, in contrast, is focused on the
customer and meeting the customer's needs. Quality is controlled by prevention, i.e., quality is built
in at every stage. Teams solve problems and everyone is responsible for the quality of the product.
Management's role is to delegate, coach, facilitate and mentor. The major quality management

principles are: quality, teamwork, and proactive management philosophies for process improvement.

ORIGINS
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Quality management in is not derived from a single idea or person. It is a collection of ideas, and has
been called by various names and acronyms: TQM, total quality management; CQU, continuous
quality improvement; SQC, statistical quality control; TQC, total quality control, etc. However each
of these ideas encompasses the underlying idea of productivity initiatives that increase profit by

improving the product.
QUALITY GURUS:

The Quality Gurus—Dr. W. Edwards Deming, Dz Joseph“Juran, Philip C€rosby, Armand V.
Feigenbaum, Dr. H. James Harrington, Dr. Kaorudshikawa, Dr. Walter A. Shewhart, Shigeo Shingo,
Frederick Taylor, and Dr. Genichi Taguchi—have made a significant impaet on the world through
their contributions to improving not only businesses, but allyorganizations ineluding state and
national governments, military organizations, educationaldinstitutions, healthcare organizations, and

many other establishments and organizations.
DR. W. EDWARDS DEMING (1900-1993)

Dr. W. Edwarddeming is best known fordeminding management that most problems are systemic
and that it is management's responsibility to improve the systems so that workers (management and
non-mafiagement) €an do their jobs more\effectively. Deming argued that higher quality leads to
higher productivity, which, in turn, leads'|to long-term competitive strength. The theory is that
improvements ‘in quality lead tovlowen gosts and higher productivity because they result in less
rework, fewer mistakes, fewer delays, and better use of time and materials. With better quality and
lower prices, a firm can‘achieve a greater market share and thus stay in business, providing more and

more jobs.

In emphasizing management's responsibility, Deming noted that workers are responsible for 10 to 20
percent of the quality problems in a factory, and that the remaining 80 to 90 percent is under

management's control. Workers are responsible for communicating to management the information
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they possess regarding the system. Deming's approach requires an organization-wide cultural

transformation.

Deming's philosophy is summarized in his famous fourteen points, and it serves as a framework for
quality and productivity improvement. Instead of relying on inspection at the end of the process to
find flaws, Deming advocated a statistical analysis of the manufaCturing process and emphasized

cooperation of workers and management to achieve high-quality products.

Deming's quality methods centered on systematically tallying productfdefeets, analyzing their
causes, correcting the causes, and recording theseffects, of the corrections on subsequent product
quality as defects were prevented. He taught hat it is less €estly in the'long-run to get things done

right the first time then fix them later.

DEMING'S FOURTEEN POINTS

Deming formulated the following Fourtéen Points to cure (eliminate) the Seven Deadly Diseases and

help organizations to survive and flourish in‘the leng term:

1. Create constancy of purpose toward improvement of product and service. Develop a plan to
be competitive and stay in business. Everyone in the organization, from top management to
shop fleor workers, should learn the néw philosophy.

2. Adopt the new, philosophy. Commonly accepted levels of delays, mistakes, defective

materials, and defective workmanship are now intolerable. We must prevent mistakes.

3. Cease dependence on mass inspection. Instead, design and build in quality. The purpose of
inspection is not to send the product for rework because it does not add value. Instead of
leaving the problems for someone else down the production line, workers must take

responsibility for their work. Quality has to be designed and built into the product; it cannot
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be inspected into it. Inspection should be used as an information-gathering device, not as a

means of "assuring" quality or blaming workers.

Don't award business on price tag alone (but also on quality, value, speed and long term
relationship). Minimize total cost. Many companies and organizations award contracts to the
lowest bidder as long as they meet certain requirements. Howewer, low bids do not guarantee
quality; and unless the quality aspect is consideredgthe effective price per unit that a
company pays its vendors may be understated andgin Some cases, unknown. Deming urged
businesses to move toward single-sourcing, tofestablishilong-termrelationships with a few
suppliers (one supplier per purchased partgfor example) leading to loyalty and @pportunities
for mutual improvement. Using multiple suppliers has been long justified for reasons such as
providing protection against strik€s or natural disastersyor making the,suppliers compete
against each other on cost. However, this appreach has ignored "hidden" costs such as
increased travel to visit suppliers, loss ‘of wolume discounts,winCreased set-up charges
resulting in higher unitieests, and increased imventory and administrative expenses. Also
constantly changing suppliets solely on the baseofyprice increases the variation in the

material supplied to production, since each,supplier's process is different.

Continuously improve the system of produ¢tion and service. Management's job is to
continuously improve the system With input from workers and management. Deming was a
disciple, of Walter A. Shewhart, the'developer of control charts and the continuous cycle of
process improvement known as the Shewhart cycle. Deming popularized the Shewhart Cycle
as the Plan-Do-€heck-Act (BDCA) or Plan-Do-Study-Act (PDSA) cycle; therefore, it is also
often referred to'as'the Deming cycle. In the planning stage, opportunities for improvement
are recognized and @perationally defined. In the doing stage, the theory and course of action
developed in the previous stage is tested on a small scale through conducting trial runs in a
laboratory or prototype setting. The results of the testing phase are analyzed in the
check/study stage using statistical methods. In the action stage, a decision is made regarding
the implementation of the proposed plan. If the results were positive in the pilot stage, then

the plan will be implemented. Otherwise alternative plans are developed. After full scale
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implementation, customer and process feedback will again be obtained and the process of

continuous improvement continues.

Institute training on the job. When training is an integral part of the system, operators are
better able to prevent defects. Deming understood that employees are the fundamental asset
of every company, and they must know and buy into a cefapany's goals. Training enables

employees to understand their responsibilities in meeting customers' needs.

Institute leadership (modern methods of supenyision). Thebest supervisors are leaders and
coaches, not dictators. Deming high-lighted"the key role of supervisors who serwe as a vital
link between managers and workerss Supervisots first have to_ be, trained im the quality
management before they cangcommunicate management's commitnient to quality

improvement and serve as role models‘andyleaders:

Drive out fear. Create apfear-free environment where everyone can contribute and work
effectively. There is an economiéiloss associated with fear in an organization. Employees try
to please their superiors. Also, becausenthey feel that they might lose their jobs, they are
hesitant£0 ask questions about theif jobs, production methods, and process parameters. If a
supervisor or manager gives the impression that asking such questions is a waste of time,
then employees will be more concerned about pleasing their supervisors than meeting long-
term goals of the organization. Therefore, creating an environment of trust is a key task of

N

management.

Break down barriers, between areas. People should work cooperatively with mutual trust,
respect, and appreciation for the needs of others in their work. Internal and external
organizational barriers impede the flow of information, prevent entities from perceiving
organizational goals, and foster the pursuit of subunit goals that are not necessarily consistent
with the organizational goals. Barriers between organizational levels and departments are

internal barriers. External barriers are between the company and its suppliers, customers,
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10.

11.

12.

13.

investors, and community. Barriers can be eliminated through better communication, cross-

functional teams, and changing attitudes and cultures.

Eliminate slogans aimed solely at the work force. Most problems are system-related and
require managerial involvement to rectify or change. Slogans don't help. Deming believed
that people want to do work right the first time. It is the system that 80 to 90 percent of the

time prevents people from doing their work right the first time.

Eliminate numerical goals, work standards, and quotas:“Objective$ setfor others can force
sub-optimization or defective output in order to achieve them. Instead, learn the\capabilities
of processes and how to improve them. Numerical, goals set ‘arbitrarily by smanagement,
especially if they are not accompanied by feasible coutses of action, haveé a demoralizing
effect. Goals should be set in a participative style together'with methods/for accomplishment.
Deming argued that the quota or work standard system is a shewt“term solution and that
quotas emphasize quantity,over quality. They do net provide data about the process that can
be used to meet the quota, and they fail to distinguishibetween special and common causes

when seeking improvements to the process.

Remove batriers that hinder workers (and hinder pride in workmanship). The direct effect of
pride in workmanship is increased, motivation and a greater ability for employees to see
themselves as part of the same team. This pride can be diminished by several factors: (1)
management may be insensitive 6 workers' problems; (2) they may not communicate the
company's goals,to all levelsjand (3) they may blame employees for failing to meet company

goals when the real fault lies with the management.

Institute a vigorous program of education and self improvement. Deming's philosophy is
based on long-term, continuous process improvement that cannot be carried out without
properly trained and motivated employees. This point addresses the need for ongoing and
continuous education and self-improvement for the entire organization. This educational

investment serves the following objectives: (1) it leads to better motivated employees; (2) it
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14.

communicates the company goals to the employees; (3) it keeps the employees up-to-date on
the latest techniques and promotes teamwork; (4) training and retraining provides a
mechanism to ensure adequate performance as the job responsibilities change; and (5)

through increasing job loyalty, it reduces the number of people who "job-hop."

Take action to accomplish the transformation. Create a struefure in top management that will
promote the previous thirteen points. It is the top management's responsibility to create and
maintain a structure for the dissemination of the cofdcepts outlined imthe first thirteen points.
Deming felt that people at all levels in the organization‘should leafn and,apply his Fourteen
Points if statistical process control is to bed'successful approach to process improyement and
if organizations are to be transformed. However, he, encouraged top management to learn
them first. He believed that these points represent an all-or-nothing comuitment and that

they cannot be implemented selectively.

THE DEMING CYCLE

Known as the Deming Plan-Do-Check-Act{(PDEA) Cycle, this concept was invented by Shewhart

and popularizeddy Deming. This approachfis a cyclic proeess for planning and testing improvement

activities prior to ‘full-scale implementation and/or prior to formalizing the improvement. When an

improveément idea 18 identified, it is often'Wise to test it on a small scale prior to full implementation

to validate“its benefit. Additionally, by intreducing a change on a small scale, employees have time

to accept it and are more likely to support\it. The Deming PDCA Cycle provides opportunities for

continuous evaluation and improvement.

The steps in the Deming PDCA or PDSA Cycle as shown in Figure 1 are as follows:

1.

A

Plan a change or test (P).

Do it (D). Carry out the change or test, preferably on a small scale.
Check it (C). Observe the effects of the change or test. Study it (S).
Act on what was learned (A).

Repeat Step 1, with new knowledge.

Repeat Step 2, and onward. Continuously evaluate and improve.
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Figura 1

Ciaming s POCA Cycle

Figure - Deming's PDCA Cycle
Deming was trained as a mathematical phySicist, and he utilized mathematieal coneepts and tools
(Statistical Process Control) to reduce variationdand prevent defects. However, one of his greatest
contributions might have been in recognizing the importance of organizational culture and employee
attitudes in creating a successful organization. In mamysways, his philosophies paralleled the
development of the resource-based view of organizations thatiemphasized that employee knowledge
and skills and efganizational culture are very difficult to imitate or replicate, and they can serve as a
basis of sustainable competitive advantage.
DR. JOSEPH JURAN (B. 1904)
Dr. Juran was born on December 24, 1904\1 in Braila, Romania. He moved to the United States in
1912 at the age of 8. Juran's teaching and consulting career spanned more than seventy years, known
as one of the foremost experts on quality in the world.
SELECTED JURAN QUALITY THEORIES
Juran's concepts can be used to establish a traditional quality system, as well as to support Strategic
Quality Management. Among other things, Juran's philosophy includes the Quality Trilogy and the

Quality Planning Roadmap.
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JURAN'S QUALITY TRILOGY.

The Quality Trilogy emphasizes the roles of quality planning, quality control, and quality
improvement. Quality planning's purpose is to provide operators with the ability to produce goods
and services that can meet customers' needs. In the quality planning stage, an organization must
determine who the customers are and what they need, develop the product or service features that
meet customers' needs, develop processes which are able todeliver those products and services, and
transfer the plans to the operating forces. If quality planning is deficient, thén chrenic waste occurs.
Quality control is used to prevent things from getting wotse. Quality control is the inspection part of
the Quality Trilogy where operators compare actual performance with: plans afid resolve the
differences. Chronic waste should be consideredian oppeftunity foriquality improvement, the third
element of the Trilogy. Quality improvement encompasses improvement of fitness-for-use and error
reduction, seeks a new level of performance that is superior te any previous level, and is attained by
applying breakthrough thinking.

While up-front‘quality planning is what, ofganizations'should be doing, it is normal for organizations
to focusdheir firstiquality efforts on quality control. In this aspect of the Quality Trilogy, activities
include inspection to determine percent defective (or first pass yield) and deviations from quality

standards. Activitiesican thenfocus on another part of the trilogy, quality improvement, and make it

an integral part of daily.werk for individuals and teams.

The Quality Trilogy is depicted below in Figure 2.
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Figure - Quality Trilogy

Quality planning must be integrated into €very aspect of the organization'siwork, stich as strategic
plans; product, service and process designs; operations; and delivery'to the customer.

JURAN'S QUALITY PLANNING ROAD MAP.

Juran's Quality Planning Road Map camybe used by individuals and teams throughout the world as a
checklist for understanding customer requirements, establishing measurements based on customer
needs, optimizing product design, and dev@loping a precess that is capable of meeting customer
requirements. The Quality Planning Roadmap is used/for Product and Process Development and is

shown in Eigure 3.

Juran's Quality: Trilogy and Quality,Roadmiap are not enough. An infrastructure for Quality must be
developed, and teamsymust work ‘on improvement projects. The infrastructure should include a
quality steering team with top management leading the effort, quality should become an integral part
of the strategic plan, and all people should be involved. As people identify areas with improvement

potential, they should team together to improve processes and produce quality products and services.

Under the "Big Q" concept, all people and departments are responsible for quality. In the old era
under the concept of "little q," the quality department was responsible for quality. Big "Q" allows

workers to regain pride in workmanship by assuming responsibility for quality.
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Figure Dr. Juran's Quality Planning Roadmap
PHILIP CROSBY (1926-2001)

Attention to customer requirements andpreventing defects 18yevident in Crosby's definitions of
quality and "non-guality" as follows: "Quality %s, conformance to requirements; non-quality is

nonconformanee."

CROSBY'S COST OF QUALITY.

In his book“Quality s Free, Crosby makes the point that it costs money to achieve quality, but it
costs more money when quality is not ach;eved. When an organization designs and builds an item
right the first time (or provides a service without errors), quality is free. It does not cost anything
above what would havealréady’been spent. When an organization has to rework or scrap an item
because of poor quality, it costs more. Crosby discusses Cost of Quality and Cost of
Nonconformance or Cost of Nonquality. The intention is spend more money on preventing defects
and less on inspection and rework.

CROSBY'S FOUR ABSOLUTES OF QUALITY.

Crosby espoused his basic theories about quality in four Absolutes of Quality Management as

follows:
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1. Quality means conformance to requirements, not goodness.

2
3.
4

The system for causing quality is prevention, not appraisal.
The performance standard must be zero defects, not "that's close enough."

The measurement of quality is the price of nonconformance, not indexes.

To support his Four Absolutes of Quality Management, Crosby deyeloped the Quality Management

Maturity Grid and Fourteen Steps of Quality Improvement. Crosby sees the Quality Management

Maturity Grid as a first step in moving an organization towadrds ‘quality management.

Crosby's Absolutes of Quality Management are firtheridelineated m his Fourteen Steps, of Quality

Improvement as shown below:

Step 1. Management Commitment

Step 2. Quality Improvement Teams

Step 3. Quality Measurement

Step 4. Cost of Quality Evaluation

Step 5. Quality Awareness

Step 6. Corrective Action

Step 7. Zero-Defects Planning

Step 8. Supervisory Training

Step 9.Zero Defects

Step 10. Goal Setting

Step 11. Error Cause Removal

Step 12. Recognition

Step 13. Quality Councils
Step 14. Do It All Over Again

ARMAND V. FEIGENBAUM

Feigenbaum was still a doctoral student at the Massachusetts Institute of Technology when he

completed the first edition of Total Quality Control (1951). An engineer at General Electric during
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World War II, Feigenbaum used statistical techniques to determine what was wrong with early jet
airplane engines. For ten years he served as manager of worldwide manufacturing operations and
quality control at GE. Feigenbaum serves as president of General Systems Company, Inc., Pittsfield,
Massachusetts, an international engineering firm that designs and installs integrated operational
systems for major corporations in the United States and abroad.

Feigenbaum was the founding chairman of the International Academy for Quality and is a past
president of the American Society for Quality Control, which ptesented him its Edwards Medal and
Lancaster Award for his contributions to quality and groductivity. HisyTotal Quality Control
concepts have had a very positive impact on qualify and productivity’ for ‘many ,organizations
throughout the industrialized world.

DR. KAORU ISHIKAWA (1915-1989)

A professor of engineering at the UnivesSityrof Tokyo and'a student of Dr. Wa, Edwards Deming,
Ishikawa was active in the quality movement in Japan, and was aimember of the Union of Japanese
Scientists and Engineers. He was awarded the Deming Prize, the Nihon Keizai Press Prize, and the
Industrial Standardization Prizeder his writings on quality control, and the Grant Award from the

American Society for Quality Control fomhis educational program on quality control.

Ishikawa's book§ Guide to Quality Contral (1982);:1s consSidered a classic because of its in-depth
explanations of quality tools and related statistics. The'tool for which he is best known is the cause
and efféct diagram. Ishikawa is considered the Father of the Quality Circle Movement. Ishikawa
believed that quality improvement initiativeés must be organization-wide in order to be successful
and sustainable_ower the long ‘termsyHe \promoted the use of Quality Circles to: (1) Support
improvement; (2) Respect human relations in the workplace; (3) Increase job satisfaction; and (4)
More fully recognize employee capabilities and utilize their ideas. Quality Circles are effective when
management understands statistical techniques and act on recommendations from members of the
Quality Circles.

DR. WALTER A. SHEWHART (1891-1967)

A statistician who worked at Western Electric, Bell Laboratories, Dr. Walter A. Shewhart used
statistics to explain process variability. It was Dr. W. Edward Deming who publicized the usefulness

of control charts, as well as the Shewhart Cycle. However, Deming rightfully credited Shewhart with
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the development of theories of process control as well as the Shewhart transformation process on
which the Deming PDCA (Plan-Do-Check or Study-Act) Cycle is based. Shewhart's theories were
first published in his book Economic Control of Quality of Manufactured Product (1931).

SHIGEO SHINGO (1919-1990)

One of the world's leading experts on improving the manufacturing process, Shigeo Shingo created,
with Taiichi Ohno, many of the features of just-in-time (JIT) manufacturing methods, systems, and
processes, which constitute the Toyota Production System. Shifigo's greatness seems to be based on
his ability to understand exactly why products are mafiufactured the way they are, and then

transform that understanding into a workable system fof low-cost, high quality preduction.

Rather than focusing on theory, Shingo fogused on practical concepts that made an immediate
difference. Specific concepts attributed todShingo are:

e Poka Yoke requires stopping processes asysoon asfa defeet oecurs, identifying the source of
the defect, and preventing it from happening again.

e Mistake Proofing is a component of Poka Yoke: Literally, this means making it impossible to
make mistakes (i.e., preventing etrers at the source):

e SMED (Single Minute Exehange“of Die) is a system for quick changeovers between
products¢ The intent is to simplify’ materials, machinery, processes and skills in order to
dramatically reduce changeoveritimes from hours to minutes. As a result products could be
produced in small batches or even single units with minimal disruption.

e Justsin=Time (JIT) Production is about supplying customers with what they want when they
want it. The aim of JITi§iomminimize inventories by producing only what is required when it
is required. ‘Orders are "pulled” through the system when triggered by customer orders, not
pushed through“thessystem in order to achieve economies of scale with the production of
larger batches.

FREDERICK TAYLOR (1856-1915)
An industrial (efficiency) engineer, manager, and consultant, Frederick Taylor is known as the
Father of Scientific Management. In 1911, he published The Principles of Scientific Management.

Taylor believed in task specialization and is noted for his time and motion studies. Some of his ideas
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are the predecessors for modern industrial engineering tools and concepts that are used in cycle time
reduction.

While quality experts would agree that Taylor's concepts increase productivity, some argue that his
concepts are focused on productivity, not process improvement and as a result could cause less
emphasis on quality. Dr. Joseph Juran said that Taylor's concepts made the United States the world
leader in productivity. However, the Taylor system required separation of planning work from
executing the work. This separation was based on the idea th@t engineers should do the planning
because supervisors and workers were not educated. Todays thésemphasis isjen transferring planning
to the people doing the work.

DR. GENICHI TAGUCHI (B. 1924)

Dr. Genichi Taguchi was a Japanese engineer and' statistician whosdefined what product
specification means and how this cangbe itranslated into. cost effective” produCtion. Taguchi's
contributions are in robust design in the areaof product development. The Taguchi Loss Function,
The Taguchi Method (Design of Experiments), and other methodolegies have made major
contributions in the reductionpof variation and ‘greatly improved engineering quality and
productivity. By consciously considering the noise factors \(environmental variation during the
product's usage, manufacturing variation, and component deterioration) and the cost of failure in the

field, Taguchi méthodologies help ensure cdstomer satisfaction.

RobustdDesign focuses on improving the, fundamental function of the product or process, thus
facilitating flexible designs and concurrent engineering. Taguchi product development includes three
stages: (1) system design (the non-statistical stage for engineering, marketing, customer and other
knowledge); (2) parameter stage (determining how the product should perform against defined
parameters; and (3) toleranee design (finding the balance between manufacturing cost and loss).
IMPLEMENTING TQM

Although different authorities on total quality management emphasize different techniques and use
different terminology, all share three common ideas: quality, teamwork and process improvement.
Joseph Jablonskiin his book, In Implementing TOM, has identified three characteristics: (1)

participative management; (2) continuous process improvement; and (3) utilization of teams.
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Participative management is the opposite of the hierarchical management style of the early twentieth
century businesses. It involves all employees in the management process and decision making by
having managers set policies and make key decisions based upon the advice and ideas of
subordinates. This method provides management with more information from the front line and
motivates the workers as they have some control of the decisions. Continuous process improvement
is one of Deming's major ideas and involves small steps towarddhe,ultimate goal. This involves
patience on the part of management. Teamwork refers to cress-functional teams of workers that
share in problem solving. Jablonski went on to list six attributes necessary for success: (1) customer
focus; (2) process focus; (3) prevention versus imSpection; (4), employec empowerment and
compensation; (5) fact-based decision making; and"(6) receptiveness to feedback. TQM emphasizes
a decentralized structure to encourage leadership and “creativity. The“purpose of this change in
structure is to change the behavior of thé employees. Howeven, successfull companies have more
functional integration and fewer layers of hierarchy.

BASIC QUALITY TOOLS OF TQM:

eFlowcharts

*Check sheets

eHistograms

ePareto Charts

eScatter diagrams

«Control charts
eCause-and-effect diagrams

eRun charts

Check Sheet Pareto Analysis
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Ross defined a quality circle as follows: "A quality circle is a small group of employees doing
similar or related work who meet regularly to identify, analyze, and solve product-quality and
production problems and to improve general operations. The circle is a relatively autonomous unit
(ideally about ten workers), usually led by a supervisor or a senior worker and organized as a work
unit."

Under ideal circumstances these voluntary groups of problem solvers fecus on measurable indicators
of quality that impact the company's costs, productivity, or oth€r business interests. Such indicators
are usually industry- or process-specific. So, for example,nquality circles at a manufacturing
company might focus on finding ways to minimize pfoduct defects, as measured in the amount of
product with a particular defect per thousand or millionjmeanwhile; those at an insuranee company

might seek methods to reduce the frequency of billing errors:

The principles of quality circles emphasized ‘theyimportafice of ‘preventing defects from occurring
rather than relying on product inspection following a production proeess. Quality circles also
attempted to minimize the scrapiand downtime that resultéd from part and product defects. Deming's
idea that improving quality could increase, productivity led'to the development in Japan of the Total
Quality Control (TQC) concept, in'which qualitypand productivity are viewed as two sides of a coin.

TQC also requiréd that a manufacturer's suppliers make tise’of quality circles.

Qualityfeireles often rely on visual representations such as scatter diagrams, flow charts, and cause-
and-effect “diagrams. In one common format, various aspects of the production process were
categorized by, materials, manpower; rﬁethods, and machines. The reliance on statistical
representations of the production process and statistical production controls was another of Deming's

legacies in Japan.

Quality circles in Japan were part of a system of relatively cooperative labor-management relations,
involving company unions and lifetime employment guarantees for many full-time permanent
employees. Consistent with this decentralized, enterprise-oriented system, quality circles provided a

means by which production workers were encouraged to participate in company matters and by
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which management could benefit from production workers' intimate knowledge of the production

process.

STATISTICAL QUALITY CONTROL

The American Society for Quality Control (ASQC), in its Glossary and Tables for Statistical Quality
Control, defines quality control as the operational techniques and the activities which sustain a
quality of product or service that will satisfy given needs. This séquires integrating several related
steps including proper specification of the product, propef design of .the product to meet the
requirements; proper production processes that meet the specification, timely inspection to determine
the degree of conformance to the specification and review oftusagedo provide for revision of

specification, if necessary.

These steps are required for a firm to designyproduce, market, and profit from"a quality product.
Control charts are one technique used in implementinggsustaining, and impreving quality control.
Statistical process studies are also an important teohin improving ‘quality by reducing process

variation.

On an internationalflevel, the ISO 9000 series of quality standards was first published in 1987. These
standards reflget the importance of ‘quality and rchability as critical factors for achieving and
maintainin€ worldwide competitive advantage. Another example is the international environment
management standard, ISO 14001. Companies worldwide use this standard as a blueprint to develop

and refine internal environmental management systems.
N

927

| " Phases of Quality Control

[ 4
Policy of me When product decision taken
organisation|
Y A—
|:> When designing the product
Design

(T4 Raw materials stage
|:> During the Production Process
Productio Final product

A Distribution

:> Inctaiation
Use

Phases of Quality Control :
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Inspection

oThe process of examining the object for identification or checking it for verification of quality and

quantity in any of its characteristics.

Objectives:
oTo safeguard the quality

oTo locate defective items
oTo reduce risks( Producer’s and Consumer’s risk)

oTo detect sources of weakness and trouble.

Steps in Inspection

eDetermine the characteristics to be inspected.
eDetermine when and where inspection to be done.
eHow many items are to be inspected.

eDetermine the sampling scheméand the specification limits.

Inspection
eHow Much/How Often

eWhere/When

eCentralized vs. On-site

Where to Inspect in the Process
eRaw materials and‘purchased parts
eFinished products

eBefore a costly operation

eBefore an irreversible process

eBefore a covering process

Acceptance Sampling: The process of accepting or rejecting a lot based on the sample

characteristics is known as Acceptance Sampling.
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Limitations of Acceptance sampling: Producer’s risk & Consumer’s risk

eConsumer’s risk: The probability of accepting a bad lot because of good sample is known as

Consumer’s risk.

®Producer’s risk:The probability of rejecting a good lot because of bad sample is known as

Producer’s risk.

Operating Characteristic Curve:

OC curve is a probability curve which shows the probability that the given plan willjaccept lot of
various quality levels. The curve always pertains toa specific plan, am,‘n’ & ‘c’ combination. It

indicates what % of lots of any quality may b€ accepted.

9,46 Managenient of Quality

} Operating Characteristic Curve

i 3%
(OIS S
=

Probability of accepting lot
o
=

Attt u
0 .05 .10 Al'S) .20 25
Lot quality (fraction defective)

e Accéptancequality level (AQL): the percentage of defects at which consumers are willing to accept
lots as “good™ /

e[ ot tolerance percent defective (LTPD): the upper limit on the percentage of defects that a

consumer is willing to:aceept

eConsumer’s risk: the probability that a lot contained defectives exceeding the LTPD will be

accepted

eProducer’s risk: the probability that a lot containing the acceptable quality level will be rejected

Quality Control Chart:

ePurpose: to monitor process output to see if it is random
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¢A time ordered plot representative sample statistics obtained from an on going process (e.g. sample
means)

eUpper and lower control limits define the range of acceptable variation

G0 Nlawageniont of Onality
i Control Chart
Abnormal variation Out of
I .
due to assignable sources control ]
UCL
-
] = ]
= = -—.— Mean
" m ]
L Normal variation [~} [~}
due to chance LCL

Abnormal variation
due to assignable sources |
+ + + + + + +

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Sample number

Statistical process control (SPC) is the application of Statistical methods to the monitoring and
control of a process to ensure that it operates at“its full potential to produCe conforming product.
Under SPC, a process behaves predictably to produce as much conforming product as possible with
the least possible waste. While SPC hassbeen applied most frequently to controlling manufacturing
lines, it applies equally well to any processwithha measurable output. Key tools in SPC are control

charts, a focus oft continuous improvement@and designedexperiments.

Much of the power of SPC lies in the ability to examine a process and the sources of variation in that
process using tools'that give weight to objective analysis over subjective opinions and that allow the
strength of each source to be determinedsfiumerically. Variations in the process that may affect the
quality of the end product or service can be detected and corrected, thus reducing waste 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 other quality methods, such as

inspection, that apply resources to detecting and correcting problems after they have occurred.

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,
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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.

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.

Statistical Process Control Process:

eDefine

eMeasure

eCompare

eEvaluate

eCorrect

eMonitor results

Two kinds of variation occur in all manufacturing processes: both theseitypes of process variation

cause subsequent variation in‘the,final product. The ‘first, is known as natural or common cause

variation and consists of the varation imherent in the process as it is designed. Common cause
variation may include variations in'temperature, properties of raw materials, strength of an electrical

current etc. The seécond kind of variationdis known“as special cause variation, or assignable-cause

variation, and happens less frequently than the first. With sufficient investigation, a specific cause,
such a§ abnormal|raw material or incoffect set-up parameters, can be found for special cause
variations.

Statistical Process\Control: Variations ar;d Control

eRandom variation:Natural variations in the output of a process, created by countless minor factors

edssignable variation: A variation whose source can be identified

Normal Distribution
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Statistical Process Control may be broadly brokendown into three sets of activities: understanding
the process; understanding the causes of variation; and elimination of‘thé,sources of special cause

variation.

In understanding a process, the process is typically mapped out and the,progess is monitored using
control charts. Control charts ‘ase used to identify variation that may be due to special causes, and to
free the user from concern over variation due to common eauses. This is a continuous, ongoing
activity. When a process is stable and does notitrigger any of the detection rules for a control chart, a

process capability analysis may alsaibe performed toppredict the ability of the current process to

produce conforming (i.e. within specification) product inthe future.

Quality.Control Charts for Variables

eMean control charts knowmsas-X bar charts

eUsed to monitor the eentral tendeney of a process.

X — chart

UCL =X+30c/Vn

CL =X

LCL =X-36/Vn

where o / \ n is the standard error.

X = average of the mean. n = sample size, ¢ = standard deviation

X — chart
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UCL =X+3R/d2

CL =X

LCL =X-3R/d2

Where, X = average of the mean. , n = sample size, R = Average of the range,
d2 = constant for different values of “n”.

X — chart

UCL =X+A2R

CL =X

LCL =X-A2R

Where, X = average of the mean, n = sample size, R =Average of the rangé
A2 = constant for different values of “n”.

R — chart

eRange control charts known as R charts
eUsed to monitor the process dispersion

(o) standard deviation is known.
UCL =d20+3d3c

CL =d2o

LCL =d26-3d3c

Where, n = sample size, o = standard deviation, d2 & d3 are constant for different values of ‘n” .

R - chart
( 6 ) standard deviation is not known.

UCL #=R+3d3/d2R =R (1+3d3/d2) = RD4
CL =R
LCL =R-3d3/d2R =Ru(i=3d3/d2) = RD3¥
Where, n = sample size, R'="Average of the range
D3 & D4 are constant fer different values of ‘n’ ,
Mean and Range Charts
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Control Chart for Attributes

ep-Chart - Control chart used to monitor the proportion ef defectives imd process
enp-Chart - Control chart used to monitor the proportion of number of'defectives in a process

Use of p-Charts

eWhen observations can be placed into tWwo categories.

¢Good or bad, Pass or fail, Operate or don’teperate

eWhen the data consists of multiple samples of severalobservations eachywe uise ‘np’chart.

p—chart

UCL =p+3+pgn

CL =p

LCL =p-3+pdln

Where p = proportionate number of defectives in the lot, n= sample size, g=(1-p).

np — chart

UCL =np+8.npq

CL =np 4

LCL =np-3 \/npq

Where p = proportionate number of defectives in the lot, n = sample size, q=(1-p).

ec-Chart - Control chart usedito’monitor the number of defects per unit

Use of c-Charts

eUse only when the number of occurrences per unit of measure can be counted; non-occurrences
cannot be counted.

eScratches, chips, dents, or errors per item

oCracks or faults per unit of distance

eBreaks or Tears per unit of area

eBacteria or pollutants per unit of volume
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¢Calls, complaints, failures per unit of time
¢ —chart

UCL =c+3+c

CL =c

LCL =c-3c

Where ¢ = average number of defects in the lot.

When excessive variation is identified by the control chart detection rules, or the process capability

is found lacking, additional effort is exerted to determine causes of that variance. The tools used

include Ishikawa diagrams, designed experiments and¢Paretoncharts. Designed experiments are

critical to this phase of SPC, as they are the onlydimeans of objeetively quantifying the relative

importance of the many potential causes of variation.

Once the causes of variation have been guantified, effort is spent in eliminating those causes that are
both statistically and practically significant (1.€. 'a cause that has oenly a small but statistically
significant effect may not be considered cost-effective to, fix; however, a cause that is not statistically
significant can never be consideredypractically significant).\Generally,‘this includes development of
standard work, error-proofing and\tramingsnAdditional process ehanges may be required to reduce
variation or align the process with the desired target, especially if there is a problem with process

capability.

SUMMARY

For quality control te, occur, the top management of any company must have totally committed itself
to TQC, and then €CWQC. Sustainting and improving the quality of manufacturing or service
processes require such toolsyas” control charts, process capability studies, experimental designs,
business ethics, organizatignal change and development, and excellent employee relations. Finally,

to compete internationally a company has to adopt international quality standards.

ISO 9000
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The ISO 9000 Series Standards for Quality Management and Assurance were issued by the
International Organization for Standardization (ISO) in 1987. They reflect an important trend in
business practice. Early in the 20th century, quality was viewed by businesses as an additional cost
of production. However, as businesses realized that high quality leads to more efficient and less
expensive production processes, the pursuit of quality became a desirable goal. Businesses began to
implement quality control programs, and they began to require sdch,programs of their suppliers.
Quality control programs proliferated at the same time that buSinesses were being globalized. This
led to the realization that international quality assurance stdndards were needed to avoid the need to
comply with multiple, conflicting systems. The ISOesponded to,the néed for harmonization by
publishing the ISO 9000 series standards.

The ISO 9000 series is a set of standardsgfor quality: management andyquality assurance. The
standards apply to processes and systemsaisedito produce products; they do not apply to the products
themselves. Further, the standards provide a general frfamework for any industry; they are not
industry-specific. A company that has a quality management system (QMS)sthat is "certified to" ISO
9000 has demonstrated that it hasya documented QMS 1n place and that it is applied consistently. The
ISO 9000 series emphasizes prevention, of problems and meeting customers' needs. ISO 9000

standards apply to all companies large or small, Whether in services or manufacturing.

BACKGROUND

International standardization began early in the 20th century with the creation of the International
Electrotechnical Commission (IEC) in 1906 and the establishment of the International Federation of
National Standardizing Associations (ISA) in 1926. The ISA focused primarily on mechanical

engineering.
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The idea of quality assurance dates back to World War II. To deal with quality problems related to
manufacturing of defense equipment, the U.S. Department of Defense instituted one of the first

formal quality control programs in the world. The United Kingdom, influenced by the United States,

developed its own quality standards for its defense industry. U.S. and U.K. standards later spread to
other countries and formed the basis for a set of quality assurance standards adopted by other
members of the North Atlantic Treaty Organization (NATO). Thoseg'standards were called the Allied
Quality Assurance Publication (AQAP). After World War 1 the U.S. government continued to
develop quality standards. These standards were conveyed£o defense contragtors who were expected
to implement them to ensure quality defense equipment.

The idea of industry standards continued to spreadfand develop throughout the world. Atthe close of
World War II, in 1947, the International Organization for Standardizationy(ISO) was/ereated with
headquarters in Geneva, Switzerland. The'IS© published its first, standards 1 19545 and by 1998 it
had published over 10,060 standards. ISO Standards coyér a multitude of topies including, but not
limited to, paper sizes, a uniform system of measurément, symbols‘forparitomobile controls, film

speed codes, and an internationally standardized freight.container.

In 1979, the British Standards Ingtitute (BSIwsubmitted a proposal to the ISO calling for the
development ofdnternational quality ‘assurance and quality'management standards. Twenty member
nations of ,the ISO participated on the ISO/TC 176, the technical committee that drafted the
standards, with andther 14 nations servingas observers. In 1987, eight years after the BSI proposal,
the ISO published its first quality assurance standards, called the ISO 9000 Series. Since then more

standards have ‘been added to the'Seriess

WHO HAS ADOPTED THESSTANDARDS?

ISO 9000 series standards have been adopted by at least 90 countries around the world. In 1992, the
European Union established the European Council for Standardization (CEN). The Council's
mission is to set a single set of standards for manufacturers to simplify trade among its 15 member

states. The CEN, in turn, adopted the ISO 9000 series provisions verbatim as EN 29000. Within the
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EU, products such as medical devices, industrial safety equipment, telecommunications equipment,
and construction-related products require ISO 9000 series certification. As a result, study of the ISO

9000 series standards is a standard part of the curriculum in European trade schools.

The American National Standards Institute (ANSI), working with the American Society for Quality
Control (ASQC), has adopted the ISO 9000 series for use by buSinesses in the United States as
ANSI/ASQU Q-90. The Q-90 series includes five books, eachféof which corresponds to one of five
parts of the ISO 9000 Series. (The five parts are ISO 9000 thzough ISO 9004). The standards are
available for purchase through ANSI or the ASQC. It should be mbted,\howeyver, that the
ANSI/ASQU harmonized variant of ISO 9000 is nét'sponsored by the U.S. government.

MAJOR PROVISIONS OF THE STANDARDS

The ISO 9000 Series standards are created as generic standards in order tegallow them to be applied
to every industry. They help businesses plan, control,“and,document igsues related to quality. They
are based on the assumption that if‘a quality management system is properly designed, then quality
assurance programs will also be properly designed. However, it is important to note that the ISO
9000 standards g€late to the quality of prodaction processes only. They do not include provisions for
evaluating sthe quality of the product.. This means/that three companies following ISO 9000
standards, each producing the same produet, could produce three products of varying qualities. This
fact has been the basis for criticism of the ISO 9000 series standards.

There are more than five standards i the ISO 9000 series, but five contain most of the crucial
provisions. They include ISO 9000, ISO 9001, ISO 9002, ISO 9003, and ISO 9004. In addition, ISO
8402 is often grouped withithe ISO 9000 series. ISO 8402, which covers vocabulary, was passed in
1986 in anticipation of the ISO 9000 series. ISO 9000 and ISO 9004 provide guidelines. To develop
a quality system, a company must choose to become certified to one of three standards: ISO 9001,

ISO 9002, or ISO 9003. Below is a summary of each of the six standards.
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1. ISO 8402 "Quality Vocabulary." This standard provides definitions of quality assurance

terms. It is useful in choosing terminology when drafting quality control manuals.

ISO 9000 "Quality Management and Quality Assurance Standards—Guidelines for Selection
and Use." This standard provides an overview of the other ISO 9000 series standards. It
includes guidelines for choosing the applicable ISO 9000 standards, and describes the
purpose and application of quality assurance programs$. NSO 9000 provides quality
management guidelines for all industries.

ISO 90001 "Quality Systems—Model for Quality "Assurance in, Design/Development,
Production, Installation, and Servicing." This sfandard sets eut 20£lement requirements and
is the most comprehensive of the five ISQ000yseries standards, Although it is designed to
apply to all industries, it is particularly useful 1 manufacturing and related Aandustries in
which a company designs, produces, installs, and servicesiits own products.

ISO 9002 "Quality Systems—Model for Quality Assurance in Production and Installation."
This standard includes 18 element requirements. It is usedyppfimarily by companies
responsible for productiom,and installation of theis,own products, but not the design. These
standards apply to suppliers ‘and Subcontractors for ISO9001-certified companies.

ISO 9003 "Quality Systems-—Model fotyQuality Assurance in Final Inspection and Test."
This standard includes 12 element g&quirements. Itsis the least complex of the five ISO 9000
series standards. Its primary users are companies that perform tests on and do final
production inspections such as calibration. In general, a company that does not add any value
to the manufacturing process shoulduse ISO 9003.

ISO 90004 "Quality Management and Quality System Elements—Guidelines." This standard
is similar to'theyJSO 9000 standard in that it provides guidelines for implementation of other
standards within the ISO 9000 series. It is used for auditing purposes, and it contains

guidelines that assist @ company as it develops its own quality systems.
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REVISIONS:

To better serve certain industries, the original 1987 standards have been modified; a major set of
revisions was published in 1994. In fact, ISO 9000 includes a provision allowing the quality
provisions found in ISO 9001, 9002, and 9003 to be customized £0 make the system applicable to
certain products or services. Areas in which customized standatds have been developed include, for
example, ISO 9004-2, which applies to service industsies; and ISO 9000-3, which covers the
development and supply of computer software. Subséquently revisions have been made in 1997,

2000 and recently in 2008.

IS0 9001:2008 Quality management systéms — Requirements.is a documentyof approximately 30

pages which is available from the national standaxds organiZation in'each country.

e Requirements for ISO 9001:2008
o 1:Scope
o 2: Normative Reference
o 3: Terms and definitions (specific to ISO 90014not specified in ISO 9000)
o @ Quality Management SyStem
o 5: Management Responsibility
o). 6: Resource Management

o Iy Product Realization
The standard specifies 8ix compulsory documents:

e Control of Documents (4.2.3)

e Control of Records’(4.2.4)

e Internal Audits (8.2.2)

e Control of Nonconforming Product / Service (8.3)
e Corrective Action (8.5.2)

e Preventive Action (8.5.3)
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In addition to these, ISO 9001:2008 requires a Quality Policy and Quality Manual (which may or

may not include the above documents).
Summary of ISO 9001:2008

o The quality policy is a formal statement from management, closely linked to the business and
marketing plan and to customer needs. The quality policy/is understood and followed at all
levels and by all employees. Each employee needs medsurable objectives to work towards.

e Decisions about the quality system are made based on, recorded /data and the system is
regularly audited and evaluated for conforman€e and effectiveness.

e Records should show how and where raw materials and products, were processed, to allow
products and problems to be traced tefthe source.

e You need to determine customef requirements and createysystems for . communicating with
customers about product information, inquities, eontracts, orders, feedback and complaints.

e When developing new products, you need to plan the stages of development, with
appropriate testing at each Stage. You need to test and document whether the product meets
design requirements, regulatory‘tequisements and uset needs.

e You need 16 regularly review, performance through internal audits and meetings. Determine
whethefthe quality system is working and what improvements can be made. Deal with past
preblems and potential problems: Keep records of these activities and the resulting decisions,
and monitor their effectiveness (notes you need a documented procedure for internal audits).

* You'need doeumented procedures for dealing with actual and potential nonconformances
(problems_involving suppliers or customers, or internal problems). Make sure no one uses
bad product, detésmine what'to do with bad product, deal with the root cause of the problem

seeking and keep records to use as a tool to improve the system.
1987 version

ISO 9000:1987 had the same structure as the UK Standard BS 5750, with three 'models' for quality

management systems, the selection of which was based on the scope of activities of the organization:
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e IS0 9001:1987 Model for quality assurance in design, development, production, installation,
and servicing was for companies and organizations whose activities included the creation of
new products.

e ISO 9002:1987 Model for quality assurance in production, installation, and servicing had
basically the same material as ISO 9001 but without covering the creation of new products.

e ISO 9003:1987 Model for quality assurance in final inspéetion and test covered only the

final inspection of finished product, with no concern foghow the product was produced.

1SO 9000:1987 was also influenced by existing U.S. and other Defense Standards ("MIL SPECS"),

and so was well-suited to manufacturing. The emphasis tended to béyplaced on conformance with

procedures rather than the overall process of management—which was likely the actual intent.

1994 version

1SO 9000:1994 emphasized quality assurance via‘preventive actions, instead of just checking final

product, and continued to requiréyevidence of complianee with documented procedures. As with the
first edition, the down-side was‘that companies tended toimplement its requirements by creating
shelf-loads of procedure manuals;iand becoming burdened with an ISO bureaucracy. In some

companies, adapting and improving processes could-actually be impeded by the quality system.
2000 veSion

ISO 9001:2000 combines, the three standards 9001, 9002, and 9003 into one, called 9001. Design
and development procedures are required only if a company does in fact engage in the creation of
new products. The 2000 wersion sought to make a radical change in thinking by actually placing the

concept of process management front and center ("Process management" was the monitoring and

optimizing of a company's gasks and activities, instead of just inspecting the final product). The 2000
version also demands involvement by upper executives, in order to integrate quality into the business
system and avoid delegation of quality functions to junior administrators. Another goal is to improve

effectiveness via process performance metrics — numerical measurement of the effectiveness of
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tasks and activities. Expectations of continual process improvement and tracking customer

satisfaction were made explicit.

The ISO 9000 standard is continually being revised by standing technical committees and advisory

groups, who receive feedback from those professionals who are implementing the standard.

ISO 9001:2008 only introduces clarifications to the existing reguirements of ISO 9001:2000 and
some changes intended to improve consistency with SO 14001:2004. There are no new
requirements. Explanation of changes in ISO 9001:2008.“A quality management system being
upgraded just needs to be checked to see if it isgfollowing the elarifications’ intrdduced in the

amended version.

Certification

ISO does not itself certify organizations. Many ceuntries have formed accreditation bodies to
authorize certification bodiesy, which audit organizatioens applying [for ISO 9001 compliance
certification. Although commonly reférced to as ISO 9000:2000 certification, the actual standard to
which an organization's quality\management_can be certified is ISO 9001:2008. Both the
accreditation bodies and the certificationdbodies €harge ‘tees for their services. The various
accreditation bodies have mutual agreemients with each other to ensure that certificates issued by one

of the Ageredited Certification Bodies (CB) are accepted worldwide.

The applying organization is assessed based on an extensive sample of its sites, functions, products,
services and processes; a list'of problems ("action requests" or "non-compliance") is made known to
the management. If thete are no major problems on this list, or after it receives a satisfactory
improvement plan from' thegmanagement showing how any problems will be resolved, the

certification body will issug'an ISO 9001 certificate for each geographical site it has visited.

An ISO certificate is not a once-and-for-all award, but must be renewed at regular intervals
recommended by the certification body, usually around three years. In contrast to the Capability
Maturity Model there are no grades of competence within ISO 9001. Marlin (USF)
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Two types of auditing are required to become registered to the standard: auditing by an external

certification body (external audit) and audits by internal staff trained for this process (internal

audits). The aim is a continual process of review and assessment, to verify that the system is working
as it's supposed to, find out where it can improve and to correct or ptevent problems identified. It is
considered healthier for internal auditors to audit outside their usial management line, so as to bring

a degree of independence to their judgments.

Under the 1994 standard, the auditing process could be adecquately® addressed by performing

"compliance auditing":

e Tell me what you do (describe thefbusiness process)
o Show me where it says that (reference the procedure manuals)

e Prove that this is what happened (exhibit evidence in documented records)

The 2000 standard uses a different appreach. Auditors are eXpected to go beyond mere auditing for
rote "compliance" by focusing on risk, status and importance. This means they are expected to make
more judgments 0n what is effective, tatherthan merelypadhering to what is formally prescribed. The

difference from the previous standard can be explained thus:

Under the 1994 version, the question,was broadly "Are you doing what the manual says you
should be, doing?", whereas under the 2000 version, the question is more "Will this process

help you achieve yourstated objectives? Is it a good process or is there a way to do it better?"

Industry-specific int&gpgetations

The ISO 9001 standard is‘generalized and abstract. Its parts must be carefully interpreted, to make
sense within a particular organization. Developing software is not like making cheese or offering
counseling services; yet the ISO 9001 guidelines, because they are business management guidelines,
can be applied to each of these. Diverse organizations—police departments (US), professional soccer

teams (Mexico) and city councils (UK)—have successfully implemented ISO 9001:2000 systems.
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Over time, various industry sectors have wanted to standardize their interpretations of the guidelines
within their own marketplace. This is partly to ensure that their versions of ISO 9000 have their
specific requirements, but also to try and ensure that more appropriately trained and experienced

auditors are sent to assess them.

e The TickIT guidelines are an interpretation of ISO 9000 produced by the UK Board of Trade
to suit the processes of the information technole@y industry, especially software
development.

e AS9000 is the Aerospace Basic Quality System Standard, an interpretation developed by
major aerospace manufacturers. Those major manufacturers idclude AlliedSignal, Allison
Engine, Boeing, General Electric Aircraft Enginesy [ockheed-Maitin, McDonnell Douglas,
Northrop Grumman, Pratt & Whitn€y, Rockwell-Collins, Sikorsky Aireraft, and Sundstrand.
The current version is AS9100.

e PS 9000 is an application of the standardifof Pharmaceutical, Packaging Materials. The
Pharmaceutical Quality, Group (PQG) of the Imstitute of Quality Assurance (IQA) has
developed PS 9000:200 1. It aims to provide a widelyaccepted baseline GMP framework of
best practice within the phatmaceuticalpackaging supply industry. It applies ISO 9001: 2000
to pharmag€eutical printed and eontact’packaging,matetials.

e QS 900078 an interpretation agfeed upon by major automotive manufacturers (GM, Ford,
Chrysler). It includes techniques‘such as FMEA and APQP. QS 9000 is now replaced by
ISO/TES 16949.

o ISO/TS 16949:2009,is.an _interpretation agreed upon by major automotive manufacturers
(American‘and, European manufacturers); the latest version is based on ISO 9001:2008. The
emphasis on a‘process approach is stronger than in ISO 9001:2008. ISO/TS 16949:2009
contains the full text of ISO 9001:2008 and automotive industry-specific requirements.

e TL 9000 is the Telecom Quality Management and Measurement System Standard, an
interpretation developed by the telecom consortium, QUEST Forum. The current version is
4.0 and unlike ISO 9001 or the above sector standards, TL 9000 includes standardized
product measurements that can be benchmarked. In 1998 QUEST Forum developed the TL
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9000 Quality Management System to meet the supply chain quality requirements of the
worldwide telecommunications industry.

ISO 13485:2003 is the medical industry's equivalent of ISO 9001:2000. Whereas the
standards it replaces were interpretations of how to apply ISO 9001 and ISO 9002 to medical
devices, ISO 13485:2003 is a stand-alone standard. Compliance with ISO 13485 does not
necessarily mean compliance with ISO 9001:2000.

ISO/TS 29001 is quality management system requiteinents for the design, development,
production, installation and service of products forthe petroleum, petrochemical and natural

gas industries. It is equivalent to API Spec Q1 aithout the Monogram annex.

DEVELOPING A QUALITY ASSURANCE SYSTEM

Implementation of ISO 9000 series standdrds and certification to them 1s asengthy and detailed

procedure, but this section will provide“a brief overview offthe proeess. A series of six steps lead to

the development of an internal quality assurance systemi. That system must include but is not limited

to, a quality systems manual.

It is a misperception that preparation of the manual creates meuntains of paperwork; the ISO quality

manual is typically about 20-35 pages long. It,is a major tool in developing and implementing an

internal quality asSurance system. The manual 15t beyused,for training new personnel as well as in

the day-to-day operations of the company.

The progéss of developing a system can be,described in six steps.

1€

Management must decide which ISOystandards apply to their company and which element
requirements mustbesmplementeds

All personnel directly involved in the ISO 9000 implementation process must be trained. In
turn, staff must . dévelop policies and objectives necessary to meet the element requirements
of the applicable ISO series 9000 standards.

Procedures and do€umentation must be developed to carry out the policies and objectives
that have been laid out. Examples of documentation include organization charts, quality
plans, log books, inspection and test reports, purchase orders, and corrective action reports.
Each employee is interviewed on how he she does his or her job, and a description of

procedures is created for each job. The description must include safety procedures.
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5. Industry-wide standards and specifications must be documented.
6. The company must establish an internal audit system. The system must be used to

continually check whether the quality system is functioning properly.

The quality system process is an organization-wide process. There is no such thing as a partial
quality assurance system; it is either for all of a company or none of it:;, The documentation gathered
through these steps is used as a basis to develop the company'sfquality management system; and the

system is described in the quality management manual.

After the quality assurance system has been develeped, the next stepis for the company'to perform a

preliminary internal assessment to measure how closely it.eonforms to the relevant standard.

INTERNAL BENEFITS.

Whether certification is requiredyer not, ISO 9000 series eertification provides a variety of internal
benefits. First, ISO 9000 certification leads to better documentation of company processes. This, in

turn, leads to more efficient production processesiand less waste. Both save money for a company.

Second, managers and other employees become more aware of quality. They begin to view
operations through'a "quality of management" lens. This leads to a more efficient company that can

be more competitive in the marketplace.

Third, employee meorale improves. 'When employees feel that they are part of the process, they
accept responsibility for.quality,, This creates an incentive for workers to do a better job and makes

the company more efficient.

Fourth, cooperation and communication are improved. Documenting procedures facilitates

communication and promotes cooperation.
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Fifth, production processes can be made more efficient. When there is better coordination of

processes, there is less "down time," and resources are shared among departments more efficiently.

Sixth, fewer defective products are produced. Better quality results in fewer defects, less scrap, and,
therefore, lower production costs. Finally, documentation of safety standards results in fewer
accidents. In turn, there is less downtime for employees. The ultimate results are more efficient

workers and lower costs of production.

EXTERNAL BENEFITS.

Similarly, there are many potential external benefits. The first is that company prestige increases.
Companies following ISO 9000 series standards are perceivedyas "good corperdte citizens" that
produce higher quality products. Thus, they ‘gain, prestige that canshelp retain old customers and

attract new ones.

Second, it improves customer ‘satisfaction. Higher quality means higher customer satisfaction.
Further, the manufacturer of a product is certifiedya customer may feel better about the product even

if it is, in fact, of no higher quality than that of a non=certified manufacturer.

Third, 4t creates a higher level of trust. Customers perceive a certified company as being more trust

worthy than a non-certified company.

Fourth, it reduces the meed for customer audits. With certification, a company has already been
audited. Therefore, customers will not feel a need to audit every time they want to do business with a
company. This can resultjin major savings. For example, it is reported that in some industry
segments in the United States, a facility may be subject to dozens of audits per year; in some cases it

may be as many as 30 per month.

Fifth, it can help a company increase its market share. Certified companies gain access to markets

that require ISO certification, and they can deepen penetration of existing markets. Finally, the
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company can respond more quickly to market needs. With better quality procedures, it is easier to
develop and market new product lines. Being the first to reach a market results in higher profits for

the company.
COSTS AND PROBLEMS RELATED TO ISO 9000

There are costs in time and money for companies becoming cerfified to an ISO 9000 series standard.
For example, an ISO program may take three months to o¥er one year to implement, and it requires
continual efforts to review progress and pursue imprevement. Further, it«£osts*money, to develop a
certification program and attain certification. Thére may be benefits in terms of incteased sales
resulting from public perception that the fism produces quality goods, but sometimes non-ISO
certified companies may be able to produe€ a similar product mote cheaply.

ISO certification does not mean that a firm's product is bétter than that of a non-1SO certified firm.
For example, ISO 9000 series certification does not‘prevent design defeets. To reiterate, the ISO

series 9000 standards are proces$istandards; they are not preduct standards.

The quality of an audit performedfor ISO eertification purposes depends on the qualifications and
honesty of the additor, and whether the auditor is acting'ina first, second, or third party capacity. In

addition, there are'numerous problems mherent in the third party certification process.

First, the ISO does not have standard procedures for certification. As a result, various countries have
developed different certification procedure§. For example, in the United States, the national body of
accreditation is the'Registrar Accreditation Board (RAB). At present, the European Union (EU) does
not regulate registrars.<Instead, they are accredited through national certification boards. This
divergence contributes to; @ lack of understanding of the certification process. Without an
international certification procedure, companies and members of the public are uninformed about

what is involved in certification. And, of course, standards for certification are not uniform.

Second, certification is not always recognized across borders of countries. Therefore, a registrar

should be chosen in view of the company's customer base. One practice that facilitates operations of
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companies in various countries is that some U.S. registrars have signed memoranda with registrars in
Europe. As a result of such agreements, a company can become ISO-certified in several countries

through the completion of a single certification process.

Third, there is no centralized record of registrations. This makes proof of certification difficult, and
potential customers must rely on documents in the possession of theycertified firm or the auditing

firm hired by the firm.

Fourth, certification is costly. It costs from Rs.5,00,000/to Rs.10,00;000 ordnorepand may take six to
18 months to perform, depending on the size offthe cempany. This can be prohibitive for small
companies and for companies with severelyglimited resoutees. Such companies tend/to come, in
disproportionate percentages, from developing countries as, compared. to, companies from

industrialized countries.

Another set of objections to the ISO 9000 series standards'is based on the assertion that the standards
function as a non-tariff barrier tQ tradesThe adoption of ISON9000 series by the EU is viewed by
some commentators as a trade barrier to companies from outside the EU. In other cases, it has been
asserted that, as§ ISO 9000 certification becomes a denfacto requirement for doing business, it
operates as, a non-tariff barrier to trade with respeet to struggling companies from developing
countrigs. This argument is based on the ptemise that ISO certification is an expense that is beyond
the means of fikms with extremely limited funds.

The ISO 9000 series standards involve potentially high economic stakes. Therefore, there must be
continuing, careful surveillance by various industries throughout the world, as standards are

developed and refined, and, especially, as variants on the ISO 9000 system are developed.

CONCLUSION

Certification of businesses to the ISO 9000 series standards is increasing rapidly around the world.

Many companies see implementation of the standards as an investment in the future. They are
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convinced that the program will pay for itself as it results in lower production costs and greater
efficiency in operation as well as access to new markets and new customers. In many industries,
certification has almost become a necessity for doing business. And in some countries, such as in the

EU, certification is mandatory in certain industries.

Yet, the ISO 9000 series standards are process standards, not product, standards. Their widespread
use throughout the world is creating desirable harmonizationfin terms of providing goods to the
public. But the ISO 9000 series standards do not guarantegdquality productsifrom the companies that

participate in the program.
ISO 14000

The ISO 14000 Series International Environmental Management Standards are/receiving significant
attention from business managers and their legal and economic advisersy and it is said that the
standards may be a "watershed imythe annals of environmental regulation." Business managers view
ISO 14000 as a market-driven approachnto environmental“‘protection that provides an alternative to
"command and control" regulation, by government. Therefore, the standards are of significant
interest to business organizations and, their legal ‘representatives; environmental groups and their

members; and governments, their agencies, and their officials.

The ISO 14000 standards were issued in \September 1996 by the International Organization for
Standardization: (ISO), a major,;»private \organization involved in standardization of industrial
management practiceshAlthough the TSO 14000 standards are the product of a nongovernmental
organization and complianee with the standards is voluntary, one of the primary purposes of the
standards is to ensure that businesses comply with applicable environmental law. Businesses view
implementation of ISO 14000 as a means to self-regulate, thereby minimizing their exposure to
surveillance and sanctions by the U.S. Environmental Protection Agency (EPA) and its state-level
counterparts. Part II of this article explores reasons for the development of ISO 14000. Part III
describes the provisions of ISO 14000, and Part IV describes the perspectives of various parties on

the utility of ISO 14000. Finally, Part V surveys the overall strengths and limitations of ISO 14000.
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REASONS FOR DEVELOPMENT OF ISO 14000

Several converging factors relating to the developing global marketplace led to the development of
the ISO 14000 Series International Environmental Management Standards. As industrialization has
spread to countries throughout the world, citizens and their goyernments have voiced their concerns
about the effects of that industrialization on the environfment. As a result. of such concerns, the
concept of sustainable development was developeddIts pursuit has beén adepted as a goal by

governments and business groups around the world.

Sustainable development was articulated a§ a goal and defined 11987 by theWerld Commission on
the Environment and Development (World Commission)4a body established by the United Nations.
In Our Common Future, the World Commission defined sustainableidevelépment as development
which 'meets the needs of the présent without compromising the abilityof future generations to meet

their own needs."

For more thanfa decade, sustainable dévelopment has™ been at the center of discussion of
environmental issues, especially with respect to the effects of increased trade on the environment.
Sustaindble development was the focus“of discussion at the United Nations Conference on the
Environment and Development held in Rio'de Janeiro in 1992, and it was listed as one of ten goals
in the Environmental Side Agréémentyto ‘the North American Free Trade Agreement (NAFTA),
which took effect“onyJanuary 1, 1994. And in 1996, the ISO incorporated the attainment of
sustainable development asya major goal in its new ISO 14000 Series International Environmental

Management Standards.

Another impetus for ISO 14000 was the desire of businesses to self-regulate and minimize their
exposure to government regulation. Such regulations can be burdensome. For example, in the United
States, environmental regulations fill more than 20,000 pages of the Federal Register, and there are

thousands of additional environmental regulations at the state and local levels.
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A third impetus for the ISO 14000 Series Standards came from the United Nations Conference on
the Environment and Development (UNCED), which was held in Rio de Janeiro in 1992 and
attended by representatives of more than 100 nations. In response to documents issued by UNCED,
the international business community adopted a "Business Charter for Sustainable Development."
The document includes 16 proposals that set out basic elements forfany environmental management

system (EMS).

A fourth source of inspiration for development of the standards comes ftom environmental
management programs proposed by groups of conéerned, citizens around the world. Forexample, in
response to a major oil spill off the coast ofAlaska by a ship called the Exxon Valdez, a group of
environmentalists, investors, governmenf agencies, and econemists formedythe Coalition for
Environmentally Responsible Economies (CERES). The GERES ‘group issued a set of principles that
was first known as the Valdez Principles and was latet renamed the CERES/Principles. The CERES
Principles give guidelines desighed to lead to an internatienal standard for EMS. CERES has been

recognized as a direct impetus for the ISO,14000 series and'similar programs.

A fifth impetus for the ISO 14000 series isdhe need for harmonization among various environmental
management and ‘auditing programs. Such harmonization is needed within the United States. For
examplé, the EPAlhas designed several different environmental management programs, including
the XL Program, the Star Track Programs, and the Environmental Leadership Program (ELP). ELP
is a voluntary program in whichva particif)ating business creates its own EMS according to EPA
guidelines. The incentive for participation is that the EPA may treat the company leniently in
instances of noncomplianee; and, upon certain conditions, the EPA refrains from conducting routine
enforcement inspections at the company's facilities. Various state-level counterparts to the EPA have

developed similar programs.

In addition, there are industry-specific environmental review programs such as the Chemical
Manufacturers Association's (CMA's) Responsible Care program (also known as CARE). All

members of the CMA are required to participate in the program, which sets out conformance
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standards in the areas of pollution prevention, emergency response, and employee health and safety

protection and awareness.

ISO 14000 PROVISIONS.

The initial standards in the 14000 series include numbers 14000, 14001, 14004, 14010, 14011, and
14012. They were developed by ISO Technical Committée (FC) 207 Envitonmental Management
and were adopted by the ISO in 1996.

A company must fulfill the following three requirementsto cemply with 1S0,14000:
1. It must create an environmental management system (EMS).
2. It must demonstrate its compliance ‘with, the edvironmental statutes and regulations of
countries in which it does business.
3. It must demonstrate its\€ommitment to continueusimprovement in environmental protection

and pollution prevention.

ISO 14000 setsdap criteria pursuant toywhi€h a company's’fEMS may be certified. The EMS is a set
of procedures for assessing compliance with applicable environmental laws. It must also include
procedutes,for assessing the company's own procedures for identifying and resolving environmental
problems, andifor engaging the company's workforce in a commitment to improved environmental

N

performance.

ISO 14001 describes two types_.of documents (guidance documents and specification documents),
and it sets out standards usedto evaluate a company's EMS. For example, the EMS must include an
accurate summary of the laws and legal standards with which the company must comply. Applicable
laws include federal, state, and local laws. Applicable legal standards include permit stipulations and
provisions of administrative or court-certified consent judgments.

To be certified to ISO 14001, the EMS must include five elements. First, it must establish an

environmental policy. Second, it must set environmental goals and establish plans to comply with
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legal requirements. Third, it must provide for implementation and operation of the policy including
training of personnel, communication, and document control. Fourth, it must set up monitoring and
measurement devices and an audit procedure to ensure continuing improvement. Finally, it must

provide for management review to take place on a regular, planned basis.

The EMS must be certified by a registrar who has been qualified under ISO 13012, which is a
standard that predates the ISO 14000 series. If a company che@ses not to undergo third-party EMS
certification, it may decide to use ISO 14001 as a basis for self-declaration, It is important to note
that ISO 14001 is the only standard in the ISO 14000 series that leads to certification. The others
support 14001 or provide guidance only.

The ISO 14004 standard gives advice nly; compliance withyits provisionsyisénot required. It
includes five principles, each of which corresponds to efe of the five areas jof ISO 14001 listed
above. First, the company should define its environmental policy“andgtake steps to ensure its
commitment to the EMS. Seecond, the company shoulddevelop a written plan to implement its
environmental policies. Third, it should provide support mechanisms to implement its environmental
policies. Fourth, the company should moniter and,evaluate its environmental performance. Fifth, the
company shouldreview and revise its\EMS periodicallyswith the objective of improving its overall

environmental performance.

ISO 14010, 14011, and 14012 are auditing standards. ISO 14010 gives general principles of
environmental ‘auditing, and ISOu40kdgprovides guidelines for auditing of an EMS. I1SO 14012

gives guidelines foriestablishing qualifications for environmental auditors called "registrars."
PLANS FOR ADDITIONAL ISO 14000 STANDARDS.

The ISO is considering various proposals for additions to the ISO 14000 series standards.
(Documents providing proposals are designated by the prefix "CD.") CD 14021 gives terms and
definitions for use in self-declaration through environmental labeling. The proposed standard has

two goals. First, it establishes guidelines for environmental claims made in connection with the
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supply of services and goods. Second, it defines specific terms used in environmental claims and

provides rules for their use.

Several draft documents address other concerns. CD 14024 provides guidelines, practices, and
certification procedures related to environmental labeling. CD 14040 deals with life-cycle
assessment of a product. CD 14050 provides a comprehensive set of, definitions of terms used in

environmental management.

In addition, an ISO working group is reviewing the needs and eoneerns of small, and medium sized
enterprises (SMEs). The group is preparing CD*14002 Environmental Management)Systems—

Guidelines on Special Considerations Affecting Small and Medium Size Enterprises.
DISTINGUISHING ISO 14000 FROM ISO9000

It is important to note that the IS@.issued a separate set ofimanagement standards in 1987 called the
ISO 9000 series. It is a series ‘Of standards designed to“lead, togquality in design, development,
production, inspection, testing, installation; andsservicing ofl products. In short, the standards are

designed to promote quality management practices.

The IS@ 9000 series and the ISO 14000 standards are process standards, not performance standards.
Both series promote management systems that focus on prevention rather than corrective action. But
the ISO 14000 series can be distinguished from the 9000 series in at least four major aspects. First,
the 9000 series is designed to help an organization maintain quality as it designs, produces, and
delivers a product or setviee to a customer. Thus, it focuses on the customer-supplier relationship.
The ISO 14000 series is of concern to various groups of interested parties or "stakeholders." It
concerns businesses and their customers as well as government, environmental organizations,
consumer groups, and others. Second, the ISO 14000 series involves more strategic planning; it
prompts businesses to pursue continuous improvement in their environmental performance. Third,
the subject of the 14000 series (environmental protection) is heavily regulated by government

through thousands of statutes and regulations. Noncompliance with environmental law can result in
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substantial fines or even imprisonment of business managers. Thus, a major goal of the ISO 14000
series is to ensure that businesses are in compliance with their own national and local applicable
environmental laws and regulations. Quality of management is less directly tied to law. Fourth, the
ISO 14000 series covers a broad area (the environment) and takes a holistic approach to that area,
focusing on the business organization's activities and how they affect the land, water, and air. The

quality of management area covered by ISO 9000 is more limited.

Certification to ISO 9000 is not a precondition to ISO 14000 ¢ertificationjybut coordination of the
two sets of standards has been addressed by the U.S¢ Technical Advisory Group, which provides
advice to the ISO's Technical Committee charged s#ith formulation of the ISO 14000 standards.
Many organizations that are already registered to ISO 9000, however, have decided/to seek ISO
14000 registration, also. As they do so, they are seeking ways to, integrate ISO314000 systems into
their existing ISO 9000 systems.

PERSPECTIVES OF BUSINESS ON THE ISO 14000 STANDARDS

The benefits and detriments of the' ISO 14000 standards depend on the perspectives of the speaker.
Therefore, thisgsection looks at the, IS@ 14000<standards from the perspectives of business
organizations, governments, and environmentalists.

BENEFITS TO THE INDIVIDUAL BUSINESS.

ISO 14001 certification may bring variolls rewards to a company, most of which can ultimately
provide a financial ‘advantage to the;company. Seven potential rewards are explored below, but this

list could be expanded.

First, many firms are hoping that, in return for obtaining ISO 14001 certification (and the actions
required to do so), regulatory agencies such as the EPA will give them more favorable treatment. For
example, businesses are hoping for less stringent filing, or less monitoring, or even less severe

sanctions for violations of environmental laws.
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Many state regulatory agencies have suggested that the ISO 14001 certificate may be classified as a
voluntary audit program that will, in turn, qualify a business for leniency in filing or monitoring

requirements or even, less severe sanctions for violations of environmental regulations.

In a state that has not adopted legislation or policies to provide regulatory relief to businesses that
implement an EMS, a business can at least benefit from @anyenhanced relationship with
environmental regulatory agencies and regulated businesses. Afcordial and cooperative relationship

between the business and regulators can be valuable in man¥y instances.

A second benefit to businesses that choose to béecome, certified to_ ISO 14001 is that, substantial
numbers of citizens can be influenced in theigbuying decisions. Obtaining ISO 14000 cértification is
a way for companies to demonstrate th€ir environmental stewardship and aeco@ntability to the

public.

Third, ISO 14000 certification €an. attract investors to the'business organization. A growing number
of individual investors as well as myvestment managers and managers of mutual funds search for

environmentally responsible businesses.

Fourth, the company may save money on insurange premiums. For example, some insurance
companies,give reduced rates on insurange to cover accidental pollution releases if the insured
company has successfully implemented an EMS.

Fifth, actions taken‘in the process of implementing the EMS are likely to reduce the likelihood of

toxic spills endangering'employees and members of the community.

Sixth, financial institutions are sensitive to environmental risks and their impact on collateral. ISO
14001 may help a corporation obtain loans and protect it from allegations of investor fraud.
Seventh, by implementing an EMS, a company may realize internal cost savings as a result of waste

reduction, use of fewer toxic chemicals, reduced energy use, and recycling.

Prepared by G Hariharan, Assistant Professor, Dept of Management, KAHE, Coimbatore. Page 55/83




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: 11 MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 5 Semester: II  Year: 2018-20 Batch

LIMITATIONS OF ISO 14000.

A limitation of the ISO 14000 series is that participants are self-selecting. Because participation is

voluntary, it covers only a limited segment of the business community.

A second major limitation of the ISO 14000 series is that it dependsion self-enforcement. Thomas
Ott, corporate manager for environment, safety, and industrial hiygiene with Motorola Corporation, is
the U.S. chairperson of the ISO's working group on environmental auditing:}He observed, "Having a
certificate doesn't mean you have a clean company.. 4 The bad guys whodollute today will still do
it, and they'll have a certificate." The successful#/implémentation of an, EMS within an individual
company will depend substantially on thegleadershiptofythe managershyof the company. The
organization must show its commitment through its statement of policy in the EMS; articulation of
goals, and communication of the policy and geals to ifs personnel. Further, the company must

allocate adequate funds for implementation of its geals and for training of pefsonnel.

A related limitation is that the quality ofithe environmental audit depends on the qualifications and
integrity of the registrar who petforms the audit. As ingreased numbers of companies seek
certification to SO 14001, increased, numbers of auditors will be needed for initial audits and
continuinggperiodic audits. Certification, of registrarsddepends on the accrediting body or bodies of
individdal countries. For example, in the'United States, the American National Standards Institute
operates as a partner with the U.S. Registrar Accreditation Board (RAB). RAB is a nonprofit
organization that accredits ISO 9000 regist}ars, and many of those same registrars are beginning to
provide ISO 14000 audit services. Even with the services of an accreditation board, a company must

choose its auditors and other consultants carefully.

A fourth limitation is that certification to ISO 14000 series standards does not serve as a substitute
for conformance to environmental management standards that have been adopted by other
organizations. For example, the CMA's Responsible Care (RC) program is not as broad as ISO
14001; an organization meeting RC requirements must do more before it can also be certified to ISO

14001. Because membership in the CMA requires conformance with RC, a chemical company may
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not wish to undergo the number of audits (and costs) involved in conformance with RC and

certification to ISO 14001.

CONCLUSION

The effects of ISO 14000 around the world will vary dependiig on the needs and perspectives of
participating companies, their governments, and individualy citizens. I, developing countries,
adoption of ISO 14000 is likely to lag because of limtited resources of déveloping businesses and
their governments. ISO 14000 may even act as a non-tariff barrier to'trade for those companies.

The perspectives of companies from developed, industrialized countries such as the Wnited States
and the members of the EU are differeqt. Overall, the ISO 14000 series can provide a useful
supplement to governmental environmental regulation inguch countsies. It will cause companies to
engage in self-examination and self-correction of many environmental preblems. That, in turn, may
free government environmental 'enforcement personnel tosconcentrate on companies that are not in

compliance with environmental law:

Even in industm@lized countries with highly developediregulatory systems, however, ISO 14000's
reach is lumited. It is a voluntary program and, as such, can provide only a supplement to
governmental environmental regulation.\The effectiveness of ISO in promoting environmental
stewardship within individual companies depends on the leadership of the company's managers and
the creation of a)corporate culturegpin Which environmental management permeates the daily
operations of the business in all areas. Further, a company must hire well-qualified consultants and
registrars (auditors) as it formulates and implements its EMS. In the end, the success of the ISO
14000 series program depends on qualified, committed people and the allocation of sufficient
resources to accomplish the goals identified in the company's EMS.
TOTAL PRODUCTIVE MAINTENANCE

In industry, total productive maintenance (TPM) is a system of maintaining and improving the
integrity of production and quality systems through the machines, equipment, processes, and

employees that add business value to an organization.
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What is TPM?

TPM (Total Productive Maintenance) is a holistic approach to equipment maintenance that strives to
achieve perfect production:
+ No Breakdowns

+ No Small Stops or Slow Running

%+ No Defects

In addition it values a safe working environment:

No Accidents

The Eight TPM Pillars

235 Foundation

TPM Pillar 1: Autonomous Maintenance (Jishu Hozen)
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Jishu Hozen or Autonomous Maintenance places the responsibility of basic maintenance activities
on the hands of the operators and leaves the maintenance staff with more time to attend to more
complex maintenance tasks.

Maintenance activities that are carried out by shop floor workers include basic cleaning of machines,
lubricating, oiling, and tightening of nuts and bolts, inspection, diagnosis of potential problems and
other actions that increase the productive life of machines or equipnient.

By carrying out these maintenance activities, the workers begdme more responsible towards their
work and downtime is reduced because there is no need ofdwaiting for maintenance staff as they can
correct simple problems that may occur from time to tife.

Maintenance staff on the other hand will be mére concerned with issues that require a higher
technical ability such as replacement and servicing of internal parts: They will also carry out
scheduled or planned maintenance whichaheans production will not be interrupted ufinecessarily.
Autonomous maintenance has benefits to both'theéworkersfand the organization /as a whole:
Operators become more responsible and concerned about the condition ofi¢quipment they use on a
daily basis

Skill levels of workers increase as they gain an understandingyof the general working of equipment
thus achieving the multi-skilling objective of a léan organization.

Machines operate at their optimal level because basic maintenance such as cleaning and lubrication
is carried out more regularly.

Problenis are identified and corrected before they go out of control leading to major breakdown of
equipment.

Engineering staff are freed-up toncarny dut higher-level maintenance activities on sensitive and
critical equipment thusieducing the ‘overall system downtime.

By carrying out the simpleyactivities in this TPM pillar, capital investments are drastically reduced
because the organization has reliable equipment and does not have to replace machines as often. This
is because the lifespan of machines is drastically increased as forced deterioration is checked through

constant monitoring and maintenance.

TPM Pillar 2: Planned Maintenance
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Planned maintenance is the scheduling of maintenance activities based on observed behaviour of
machines such as failure rates and breakdowns. By scheduling these activities around such metrics,
the cycle of breakdowns and failure is broken thus contributing to a longer service life of machines.
Because there is a specific time for maintaining equipment, production is rarely interrupted as these
activities are scheduled around the time when they are idle or are producing very little. In fact,
production functions can build up some inventory to allow for the planned maintenance to be carried
out as they have prior information of when these activities are s¢heduled.

This is in contrast to reactive maintenance that waits forgproblems to occmr which has a negative
impact on productivity due to machine downtime. Production will'never be sure, when they will be
able to get back to work because the problemsgsare not clear and technicians will just be doing
exploratory work to find causes.

There are many obvious benefits of taking the planned maintenance approach as,cempared to being
reactive when technical issues arise:

By constantly scheduling maintenance activities, the fiumber of breakdowns”gradually decrease and
this then increases the capacity fos,productive activities

Production functions can continue“withytheir activities uninterrupted because they know exactly
when maintenance will take place.

Maintenance is done when the production floor is not verybusy

Capital investments in machinery are reduced as the equipment is utilized to its fullest potential
ExpensiVe maching parts do not have to be kept in inventory as there is better control of the various
categories of parts.

Pillar 3: Quality Maintenance

This TPM pillar addresses the issue of quality by ensuring equipment is able to detect and prevent
errors during production."Byidet€cting errors, processes become reliable enough to produce the right
specification the first time.

The quality aspect of maintenance is very important because it helps in preventing defects from
moving down the value chain which only leads to a lot of rework.

Using lean tools such autonomation (jidoka) and andon, machines detect and report any abnormal
conditions, thereby releasing the operators from the tedious monitoring that is common in non-lean

operations.
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The quality maintenance pillar of TPM also ingrains in the workforce the habit of finding the root
cause of problems instead of rushing to solutions that are not permanent. This is done through tools
such as 5 Whys root-cause-analysis and Ishakawa diagrams which are structured ways of getting to
the real reasons why problems occur.

Quality maintenance offers a number of advantages including:

Targeted improvement activities address quality issues that arise fromitime to time in the workplace
by coming up with permanent countermeasures

Defects are minimized or completely eliminated

Cost of poor quality is reduced by getting quality rightdhe first timey This happens because errors are
caught before they move down the value stream which seduces the ‘amount of rework that has to be
done to correct them

Pillar 4: Focused Improvement (KobetsuiKaizen)

In this pillar, cross-functional teams are assembled with the main working on problematic equipment
and coming up with improvement suggestions.

The use of cross-functional teams isyimportant so as to havea large and varied number of employees
involved so as to bring in different.experienee as well as viewpoints to the table.

These teams are better placed to come up with solutions to the issues that arise concerning crucial
machines. Theskaizen projects for maintenance also serve as training sessions on the total productive
maintenanée tool which results in the organization having a large pool of skilled personnel.

Onced focussed improvement team for maintenance has been identified and trained, they choose at
least one piece of equipment as a pilot for\ their activities. Problems relating to the equipment are
identified and improvement goals set in a three to five day in-house kaizen event.

During the events, the pasticipants map the current state of affairs as a baseline performance measure
on which they will compare any/future performance after improvement.

The teams work together to make sure that any solutions that they come up with are implemented
and any follow-up activities are completed within the agreed timelines.

The focussed improvement pillar of TPM is therefore advantageous as quick gains are made which
helps in promoting the lean methodology to workers who may not have bought in to the program.
The organization is able to build-up a large base of employees that are conversant with the right

tools for solving problems and getting to the root cause.
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Pillar 5: Early Equipment Maintenance

The fifth TPM pillar of Early Management uses the experience gathered from previous maintenance
improvement activities to ensure that new machinery reaches its optimal performance much early
than usual.

Working with a myriad of stake-holders including suppliers, the company is able to hit the ground

running with highly reliable and productive equipment.

Such an approach has a positive impact on profitability of the cempany as maintenance costs are

dramatically reduced.

The productivity as well as output quality of the machines is also guaranteéed from the very first day

when the equipment is commissioned.

Using the input from the people who use these machines onfa daily basis, suppliers of the equipment

can improve the maintainability and operability in the néxt iteration of their products.

Among the factors that shouldybe considered when desighing new equipment include:
% Ease of cleaning and inspection

« Ease of lubrication

« Accessibility of equipment patts

% Improving operability of machings through ergonomically placing controls in such a way that
they are comfortable to use by opetators

« Making it easier for changeover toptake place through simplification of procedures or
eliminating the ufineeessary ones

% Feedback mechanisms that‘prevent out-of-spec situations as well as clear indications of the
correct specifications for quality products

% Increased safety features

Though the machines may be designed and manufactured with all the above considerations in mind,
it is still possible that there will be bugs that will need to be removed before full commissioning.
Early management is a system that addresses these concerns and uses input from the staff who will

be using the equipment before installation.
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Pillar 6: Education and Training

This pillar is concerned with filling the knowledge gap that exists in an organization when it comes
to total productive maintenance.
Lack of knowledge in the tools can stand in the way of proper implementation leading to mediocre

results at best and failure at worst.

Without proper training, tools such as TPM can be misunderStood by the staff which can result in
disastrous results for the company.

Ensuring that employees are trained gives the orgamization a rcliable pool of khowlédgeable staff
that can drive the initiative competently.

TPM education and training pillar is a company-wide initiative, that does not leave outd@ny employee
cadre. In fact, all levels in the organization'= ftem the operators todsenior managers — get involved in
the TPM training as well projects.

Through training, operators’ skills levels are raised toythe point where they are able to carry-out
basic maintenance activities that were previously the preserve of mainténance staff.

The technical staffs are then taught, higher level skills such as pteventive maintenance and analytical
skills to help becomie more proactiveto problem solving.

At the managefial level, managers also,learn the TPM skills so as to become competent mentors to

their juniofs as well as be involved in coaching programs.

Pillar 7: Health, Safety & Environment

N

That workers must be able“to perform their functions in a safe environment devoid of health risks
cannot be gainsaid.

The health, safety and enviremmient pillar of total productive maintenance ensures that all workers
are provided with an environment that is safe and that all conditions that are harmful to their well-
being are eliminated.

While the goal of any organization is to produce value for the customer in an efficient and
productive manner, this should be done in a way that is does not put to risk the safety of workers. It
is therefore important that any solutions which are put in place should consider the well-being of the

worker above all else.
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When workers are in a safe environment, their attitude towards work changes dramatically with a
resultant increase in important metrics such as productivity. This is because injuries or fatalities
reduce when there is a concerted effort to make the workplace an accident-free environment.

The cross-functional teams will work towards making machines safe to use by the operators by
putting in place such features as guards, works standards, use of personal protective equipment and
first-aid kits in the work-area. Each of these measures are aimed at, improving the safety of the

machines so as to have a more productive work-force.

Pillar 8: TPM in Office Functions

Taking TPM to the administrative functions is“the wmext logical step in the total)productive

maintenance program so as to have the whole@rganization speaking from the same page.

As these are supportive functions, making them understand and apply the pringiples of lean in their
own operations makes it easy for them to providefefficient serviee togthe main value-creating
processes.

In addition, spreading the initiative“intonether functions remowes the silo mentality and encourages
horizontal cooperation within the workforce. The, organization ' will also benefit by having a larger
pool of workers'who understand the prinéiples of TPMwand can easily be called upon to play a
positive role in itsiimplementation.

The TPM principles can also be applied asstand-alone techniques to improve the efficiency of these
supportive ‘functions. For example, if the administrative functions are able to improve their order
processing procedures, then materialpwill gét to the shop-floor in a flawless manner which will have
a positive effect on‘the:wworkflow.

If suppliers are paid on‘time, they will have the ability to provide the services that they have been
contracted to give without any problem.

As we conclude with this pillar, it is important to note that each has its role in the greater scheme of
things and should be employed at the appropriate time.

While each TPM pillar has can be applied as a stand-alone component, the aim should be to

sequentially implement each of the pillars so as to have get the full benefits of a complete system.
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The Role of OEE in Total Productive Maintenance:
OEE is a supportive metric that measures how productive a process is against the expected

productivity of that process and is a strong component of the TPM program that must be measured at

regular intervals.

It is composed of three important metrics that tie in well with the overall objectives of a TPM

program as set-out in the introductory part of this article.
The three components of overall equipment effectiveness metfic are:

e Availability- which is a measure of the percentage of timeithat adpiecenof equipment or a
process is available for productive work. The“goal of this metric to ensure that there are no

break-downs and downtime beyond the already plannedydowntime.

e Performance measures how well afprocess performed against the set targets' and exposes any

speed losses that may arise during the runningof a pfoduction‘process

e Quality is a measure of the percentage of good'patts that come out of a process against all the
parts produced. It is concerned Wwith the defect-rate and'the ability of a process to produce good

quality the first time without the need fonrework

OEE is an impoftant metric as it ties-in well with thesebjectives of a TPM program that aims at
having zero-defects, zero-breakdowns'and zero-stops'in the production process. A more detailed

account®f'the OEE metric can be found inour page on overall equipment effectiveness.

The tracking of OEE is important because /by doing so, one will be able to tell whether the TPM

program is working as mtended as well as the effect of any improvement activities.

Collection of OEE data 18, therefore an integral part of the TPM program and can be done either

manually or automatically:

Each data collection technique has its advantages but one will notice that an automated OEE data

collection strategy can provide even greater benefits.
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For example, for processes with extremely short cycles, it would be better to employ automatic data
collection mechanisms such as computerized metering. This will free up the operator to do their

main task as well improve on the accuracy of the data collection activity.

TPM IMPLEMENTATION STEPS
TPM Step one - Piloting

The first step in implementing the program should start withdhe identification of a pilot area. The
importance of this approach is that the program will gain“more acceptance, and momentum when
staff realise the benefits that accrue from its implementation.

Several considerations must be taken into accountwhen ehoosing the'pilot area and theseinclude:

Is it easy to get the “low hanging fruit”? Gefting quick ‘gains helps in achieving buyAn from staff
who may be reluctant to implement the pfogram because of fear of the unknownyEhoosing a simple
machine will be good as a starting point as any mistake during the léarning process will not lead to
any significant damage to the system.

The effect of the improvement omythe system will not'be as strong asgusing critical equipment and
you will not be able to use the, TPM methodology to the fallest. Though this may appear as a
disadvantage, it is, the safest apptoach givennthe critical ‘nature of capital equipment to the
organization

Another approach will be to pilot the 'EPM project 6n a bottleneck or highly critical equipment.
While this approach will have a significant effect on the process if it succeeds, there is the risk that it
can cause disruption of the normal processes if done in the wrong way

Choosing the pilot equipment for"the TPM project should therefore be a balance between the
perceived benefits and the cost of failure. It is always better to start with less critical equipment and
then move to the more eritical ymachines as the teams mature and gain competence in the TPM
methodology.

To get more acceptance across the organization, it is best practice to begin the TPM journey with the
widest base of employees. This gives it the necessary momentum to sustain it into the future as well

as to build the right culture that eventually becomes the DNA of the organization.

TPM Step Two — Restore Equipment Back to Basic Condition
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Machines and equipment are returned to their basic condition through a thorough 5S program
coupled with autonomous maintenance as discussed above. In the 5S project, both operators and
technical staff work together to clean and organize the machines by taking into consideration the
following points:

Record the current state of the machines by noting any abnormalities such as dust, exposed wires,
oily surfaces and poorly organized work area. It is good practicedo take “before” photos of the work
area as it is so as to serve as a comparison with the state afterfimprovement

Remove any unwanted material from within the vicinity of the machines/and,put them away in a
“red tag” area for decisions to be made on their disposal at a later date

Use visual shadow boards to store the remaining tools, spares and otherparts so as tg provide an
organized way of knowing where everythifig is or should be. Yellow marking candlso be used to
mark the position of machines so that it Will be €asy to know when they are moved

Carryout thorough cleaning of machines and surroundiig spaces soas to get rid of dirt and expose
any abnormalities that may bethidden from sight.

Record the new state of the machinesyusing photos and useyit for training purposes as well as for
selling the benefits of the program'te present and future staff

Create one-pointdlessons for training, purpese as. well, as_checklist so as to ensure that the new
standards are followed by members of staff

Audit the machines and work area regulatly to get a clear picture on whether the agreed standards
are being adhered to by the workers. The auditsfalso help you get enough feedback on what needs to
be changed “or improvédmupon — an important principle of kaizen continuous improvement
methodology

Once the 5S program“has,been carried-out satisfactorily, the operators and maintenance staff will
then begin an autonomous‘maintenance project.

There should be an agreement as to the technical tasks that can be safely transferred to the operators
and if there is need for basic training to bring them up to speed, it should be done before the start of
autonomous maintenance.

An autonomous maintenance program will achieve a lot if done correctly and normally takes the
following format:
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Create a machine map with inspection points clearly indicated for ease of reference

Make obscure inspection points more visible by using transparent covers where possible (safety and
functionality should be considered)

Visualize the ideal settings of gauges and meters by marking the machines — for example, a pressure
gauge can be marked green to show the acceptable reading and red to indicate out-of-spec conditions
Mark the lubrication points and make the lubricating of machines easier through adjustments such as
extension of oiling nozzles. This will reduce the downtime asso€iated with such activities as they can
now be done with minimal interruption of the production process

Put in place standards for reporting of abnormalities¢by the operators amd enegurage a culture of
always addressing problems before they get out ofsControl

Create autonomous maintenance standards and checklists that will be used by the operators to check

for most important tasks that need to dongfon machines such as lubrication and inspéction points

TPM Step Three — OEE Tracking

On completion of the preparatofysteps of 5S and autonomous maintenance, the next logical step is
to track the Overall Equipment Effectiveness. This data collectiongs important so as to identify the
biggest causes of downtime on critical machines:

Downtime can b€ caused by a variety'of reasons and it istimportant for these reasons to be accurately
categorized, which will help in pinpointing which are the ones that need to be urgently addressed.
While if is\quite straight-forward to know which are the causes of downtime, sometimes it will not
be easy foroperators to immediately or allocate a cause to a breakdown.

In this case, operators can introduiceya new category of “not known” to their causes for downtime.
This is makes it easy for operators to record data that they are not sure about instead of leaving the
data collection form blank.

Data collection must be done over decently long period of time (at least a month) for it to be
meaningful enough to be analyzed and for decisions to be made based on the data.

Accuracy is also an important factor during data collection and all efforts should be made to ensure
that all shifts give real data.

To achieve this, there has to real time review of data with the aim of correcting any inaccuracies that

may arise during its collection.
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TPM Step Four — Reduce Major Losses

Using the Kaizen pillar of TPM, major losses are tackled in a systematic process based on the data

already collected in the data-collection step.

Addressing the major losses based on the data involves:
+» Selecting a cross-functional team from a wide section of the' werkforce and should comprise
of all cadres including operators, technical staff as well 'supervisors. Another consideration
when assembling a cross-functional team is the leyél ofiexperience and expertise of the team
members.

++ Data analysis of the major losses as collegfed from the OEE data. This analysis should look
at the main reasons for the losses using tools such asypareto diagrams which rank the causes

according to the degree of occurrence

X/
L X4

Root cause analysis of why the losses occurred inghe firstiplace. This is done by asking why
five or more times until you get to the true cause of the problemaltsis only after a thorough
root cause analysis has'béen done should countermeasures be suggested and implemented

% Implementation of suggested solutions within a specified time frame

% Verify effectiveness of the implemented selutions through audits

TPM Step Five — Planned Maintenance

Planneddmaintenance is a very advanced part of the TPM implementation journey because it happens
only ‘after‘other components have matured enofigh to be left on their own and any benefits accruing
from the programs,have beevexhausted. "

At the heart of this TPM step is to understand the machine parts the wear out the most and reasons
for this wearing out. Countermeasures to these causes are then put in place and this includes the use
of parts that do not wear out as quickly as the ones replaced.

Documentation of the frequency of failure for machine parts must also be carried out so as to have a

clear picture of all the parts that need replacement and how regularly they need replacement.
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With both the data on the frequency of wearing out and that of failure, a schedule for replacement of
these parts is created. This will include the purchasing of the parts in advance and scheduling the
downtime in such a way that it has the least effect on production processes.

Replacement data should be collected on an on-going basis to fine-tune the part replacement
schedule. This fine-tuning should also take into consideration the parts that require replacement off-
schedule and analysis should be done to find out whether there afe any emerging issues with the

equipment that had not been recognized earlier.

Other TPM Actions

R/

s The other pillars of TPM will be implemented depending on the situation that the
organization is facing at the momentpand do not necessary have to, be implemented all at
once.

% For example, early equipment management applies to situations where there has been
purchase of new equipment.

+«+ Similarly, a quality maintenance project will be more likely to/be implemented when there
are major customer issues concerning quality.

¢ It would also be initiated when there ate,major deviations of the agreed quality standards
within the facility.

« In the same vein, the TPM in the office and Safety, Health & Environment programs will be
implemented when there are seriousyissues concerning them.

% If the accidents within the workplace are way above the standards, there will be more focus
on creating safe working conditions.

++» These additional steps should be taken one at a time depending on priority and urgency

because it not aboutienly implementing a set of programs but it is based more on necessity.

JUST-IN-TIME (JIT)
Introduction
Just-in-time (JIT) is easy to grasp conceptually, everything happens just-in-time. For example
consider my journey to work this morning, I could have left my house, just-in-time to catch a bus to

the train station, just-in-time to catch the train, just-in-time to arrive at my office, just-in-time to pick
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up my lecture notes, just-in-time to walk into this lecture theatre to start the lecture. Conceptually
there is no problem about this, however achieving it in practice is likely to be difficult!
So too in a manufacturing operation component parts could conceptually arrive just-in-time to be
picked up by a worker and used. So we would at a stroke eliminate any inventory of parts, they
would simply arrive just-in-time! Similarly we could produce finished goods just-in-time to be
handed to a customer who wants them. So, at a conceptual extremegJIT has no need for inventory or
stock, either of raw materials or work in progress or finished goods.
Obviously any sensible person will appreciate that achieviidg the conceptualextreme outlined above
might well be difficult, or impossible, or extremely xpensive; imreal-life. However, that extreme
does illustrate that, perhaps, we could move an existing system towards a system with mere of a JIT
element than it currently contains. For example, consideria manufacturing process - whilst we might
not be able to have a JIT process in termsfof handing finished goods to customers,s0 we would still
need some inventory of finished goods, perhaps it might be“possible to arrange raw material
deliveries so that, for example, materials needed for one day's productiongarrive at the start of the
day and are consumed during théiday - effectively reducing/eliminatinggaw material inventory.
Adopting a JIT system is also sometimesmeferred to as adopting,a lean production system.
Ohno regarded waste as a general, term mcluding time and rtesources as well as materials. He
identified a number of sources of waste that he feltshouldbe eliminated:
e overproduction - waste from producing more than is needed
e _ime spent waiting - waste such as'that associated with a worker being idle whilst waiting for
anothen, wotker to pass him an item he needs (e.g. such as may occur in a sequential line
production process) g
e transportation/movement - waste such as that associated with transporting/moving items
around a factory
e processing time - waste such as that associated with spending more time than is necessary
processing an item on a machine
e inventory - waste associated with keeping stocks
e defects - waste associated with defective items

Japanese terms
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There are a number of Japanese terms (words) associated with JIT that you may encounter. I have
listed some below for you:
e Andon - trouble lights which immediately signal to the production line that there is a problem
to be resolved (typically the line is stopped until the problem is resolved)
o Jikoda - autonomation - enabling machines to be autonomous and able to automatically
detect defects
e Muda - waste
e Mura - unevenness
e Muri - excess
o Poka-yoke - "foolproof" machines and methods se as to prevent production mistakes
e Shojinka - a workforce flexible enough to cope with changes in, production and using
different machines
e Soikufu - thinking creatively, having inventive ideds
JIT philosophy
e climination of waste in‘itSymany forms
o belief that ordering/holding costsiean be reduced
e continuous improvement, always strivingito improve
Elements of JLT
o regular meetings of the workforce (e.g. daily/weekly)
o _discuss work practices, confront and solve problems
e an emphasis on consultation and ¢ooperation (i.e. involving the workforce) rather than
confrontation g
o modify machinery, e.g. to reduce setup time
e reduce buffer stock
e expose problems, rather than have them covered up
o reveal bad practices
o take away the "security blanket" of stock
Benefits
The benefits of JIT are:
e Dbetter quality products

Prepared by G Hariharan, Assistant Professor, Dept of Management, KAHE, Coimbatore. Page 72/83




KARPAGAM ACADEMY OF HIGHER EDUCATION, COIMBATORE

Class: 11 MBA Course Name: Production and Operations Management

Course Code: 1ISMBAP201 Unit 5 Semester: II  Year: 2018-20 Batch

quality the responsibility of every worker, not just quality control inspectors
reduced scrap and rework

reduced cycle times

lower setup times

smoother production flow

less inventory, of raw materials, work-in-progress and finishédgoods
cost savings

higher productivity

higher worker participation

more skilled workforce, able and willing tofswitch roles

reduced space requirements

improved relationships with suppliers

Characteristics of JIT:

1.

A GAT o R

People Involvement

Team work

Discipline

TQM

Pull method of material flow

Small lot sizes

Shortt setup time

Standardized componentsiandswork methods

Close supplier tics

10. Flexible work force

11. Product focus

12. Automated Production

Principles of JIT

1.

The elimination of waste: Waste in a system can perpetuate errors and problems and so the

first principle is to eliminate the waste, highlight the problem and then resolve them.
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2. Total Quality Control: It leads to the elimination of waste by eliminating defects. However,
within the JIT environment, the aim is not to detect defects but to prevent them occurring in
the first place by tracing any problem back to their source.

3. Total Employee involvement: This principle requires that management provide leadership
which leads to employees willing to be involved in what is happening. Give opportunity and
encouragement which includes providing education and training, using teams at work.

Push/Pull Production:

1. Produce on Demand (Pull System)

2. Produce to forecasts of demand or make to stock (Push System)
KANBAN:--

+» KANBAN is Japanese word for card.

% Itis a Pull system

% KANBAN system is a kind of production system.

¢ It operates based on the information containedin cards- “K ANBANS”
(1) Withdrawal KANBAN (2) Production order KANBAN

¢ Production process- Preceding process & Succeeding precess.

X/
*

% Withdrawal KANBAN- Infortmation onshow much materials (raw materials/semi finished
goods) the succeeding process shoudd withdarw.

¢ Production order KANBAN- Information oni’how much quantity the preceding process
should produce.

% It prevent over production by ensuring that each stage of a process produces only as much as

the next stage needs.

«» Problems easilyidentified & make corrective action.

Six Rules for an Effective Kanban System

1. Customer (downstream) processes withdraw items in the precise amounts specified by the
KANBAN.

2. Supplier (upstream) produces items in the precise amounts and sequences specified by the
KANBAN.

3. No items are made or moved without a KANBAN.
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4. A KANBAN should accompany each item, every time.
5. Defects and incorrect amounts are never sent to the next downstream process.

6. The number of KANBANS is reduced carefully to lower inventories and to reveal problems.

SUPPLY CHAIN MANAGEMENT
Supply Chain Management can be defined as the management of flowsef products and services, which
begins from the origin of products and ends at the product’s consumption. It also comprises movement
and storage of raw materials that are involved in work in_pregress, inventory and fully furnished
goods. The main objective of supply chain management 1S toy monitor and relate production,
distribution, and shipment of products and services. Fhisycan be done by/companies withya very good

and tight hold over internal inventories, production, distributien, internal productions and sales.

Information

N2 H:EQM# i v
Supplier Manufacturer Distributor Retailer Shopper

In the above figure, we can see the flow of geods, services and information from the producer to the
consumer. Thepicture depicts the movement 0f a product from the producer to the manufacturer, who
forwards it to the distributor for'shipment. The distributor in turn ships it to the wholesaler or retailer,
who further distributes the, products €0 various shops from where the customers can easily get the
product. Supply chain manageémeént basically merges the supply and demand management. It uses
different strategies and approaches to view the entire chain and work efficiently at each and every step
involved in the chain. Every unit that participates in the process must aim to minimize the costs and
help the companies to improve their long term performance, while also creating value for its
stakeholders and customers. This process can also minimize the rates by eradicating the unnecessary

expenses, movements and handling. Here we need to note that supply chain management and supply
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chain event management are two different topics to consider. The Supply Chain Event Management

considers the factors that may interrupt the flow of an effective supply chain; possible scenarios are

considered and accordingly, solutions are devised for them.

Supply Chain Management Goals

Every firm strives to match supply with demand in a timely fashion with the most efficient use of

resources. Here are some of the important goals of supply chain management:

X/
L X4

0

,

>

>

Supply chain partners work collaboratively at diffefent levels to maximize resource
productivity, construct standardized processes, remove duplicatepefforts and minimize
inventory levels.
Minimization of supply chain expenses is y€ry essential, especially when there are economic
uncertainties in companies regarding their wish to conserve capital.
Cost efficient and cheap products’ are necessary, but supply chaim mam@gers need to
concentrate on value creation for their customers.
Exceeding the customers’ expectations on ‘a régular basis is thebest way to satisfy them.
Increased expectations offelients for higher produet variety, customized goods, off-season
availability of inventory and rapid fulfillment at a cost eomparable to in-store offerings should
be matched.
To meet consumer expectations; merehants nced to léverage inventory as a shared resource and
utilize the distributed order management technology to complete orders from the optimal node
in‘the supply chain.
Lastly, supply chain management aims at contributing to the financial success of an enterprise.
In addition torall“the points highlight;:d above, it aims at leading enterprises using the supply
chain to improve differentiation, increase sales, and penetrate new markets. The objective is to
drive competitive benefit and shareholder value.

SCM Integration
Supply chain integration can be defined as a close calibration and collaboration within a supply
chain, mostly with the application of shared management information systems. A supply chain
i1s made from all parties that participate in the completion of a purchase, like the resources, raw
materials, manufacturing of the product, shipping of completed products and facilitating

services. There are different levels of supply chain integration. We will understand this with
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the help of an example of a computer manufacturing company. The initial step in integration
shall include choosing precise merchants to supply certain inputs and ensuring compliance for
them for supplying certain amount of inputs within the year at a set cost. This assures that the
company has the appropriate materials required to produce the expected output of computers
during the year. In the meanwhile, this computer company may sign a bond with a large
supplier of circuit boards; the bond expects it to deliver a preeise quantity at precise times
within a year and fix a price that will be effective during the bond year. If we move to a higher
level, the next step would be to integrate the comipanies more closely. The circuit board
supplier may construct a plant close to the asseémbly planthand m@y also share production
software. Hence, the circuit board compan¥y would be able to see how many\boards are
required in the upcoming month and cam construct them in time, as‘thé,company requires them
in order to meet its sales demand. Eurther higher level is referred as verticaldntegration. This
level starts when the supply chain of a company is actually owned by the company itself. Here,
a computer company may buy the circuit beard company justto eénsdre a devoted supply of
elements.

Push System

In a push-based supply chain,the goods arépushed with the help of a medium, from the source
point, e.g4the production site, to thedetailer, €.g., theé destination site. The production level is
set in, accordance with the previeus ordering patterns by the manufacturer. A push-based
supply chain'is time consuming when it has to respond to fluctuations in demand, which can
resultiimyoverstocking or bottlenecks and delays, unacceptable service levels and product
obsolescencey This system iStbased on the deliberation of customer’s demand. It tries to push as
many products into the market as possible. As a result, the production is time consuming
because the produeer and the retailer struggle to react to the changes in the market. Forecast or
prediction plays an important role in the push system. Optimum level of products can be
produced through long term prediction. This deliberative nature of the push system leads to
high production cost, high inventory cost as well as high shipment cost due to the company’s
desire to halt products at every stage. Thus, in the push view of supply chain integration, the
manager of a firm may sometimes fail to satisfy or cope with the fluctuating demand pattern.

This system leads to high inventory and high size of batches.
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X/

The pull-based supply chain is based on demand-driven techniques; the procurement,
production and distribution are demand-driven rather than predicting. This system doesn’t
always follow the make-to-order production. For example, Toyota Motors Manufacturing
produces products yet do not religiously produce to order. They follow the supermarket model.
According to this model, limited inventory is kept and piled up as it is consumed. Talking
about Toyota, Kanban cards are used to hint at the requis€ment of piling up inventory. In this
system, the demand is real and the company responds tosthe customer, demands. It assists the
company in producing the exact amount of prdducts demanded by thenclients. The major
drawback in this system is that in case thé“demand exceeds than the amount|ef products
manufactured, then the company fails tosmeet the customer demand, which in turnfleads to loss
of opportunity cost. Basically in the pull system, the totalitime allotted for shanufacturing of
products is not sufficient. The production unit and distribution unit of the .company rely on the
demand. From this point of view, we can say that the company hasga reactive supply chain.
Thus, it has less inventori€s,as well as variability. Ityminimizes the lead time in the complete
process. The biggest drawbackiin pull based supply chain integration is that it can’t minimize
the price by ranking up the production‘and eperations.

Differences in Push and Pull System:

The major differences between push and pull view in supply chain are as follows:

Infthe push system, the implementation begins in anticipation of customer order whereas in the
pull system, the implementation starts ‘as a result of customer’s order.

In the push system, there iSvan uncértainty in demand whereas in pull system, the demand
remains certain.

The push system 18 ayspeculative process whereas the pull system is a reactive process. The
level of complexity isthigh in the push system whereas it is low in the pull system.

The push based system concentrates on resources allocation whereas the pull system stresses
on responsiveness.

The push system has a long lead time whereas the pull system has a short lead time. The push

system assists in supply chain planning whereas the pull system facilitates in order completion.
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Demand-Driven Strategies

The demand-driven strategies were first developed to understand the impact of inactivity and
collection, as information fertilizes the supply chain from the source of demand to the
suppliers. Within a mentioned supply lead time, normally the manufacturers manufacture
sufficient goods to satisfy the needs of their clients predicted. But this is only somewhat
accurate at the granular level at which inventory decisions argdnade. Anyways, when the actual
demand varies from the demand predicted, the first thin@ to be done is to adjust the supply
levels needed in accordance with each step of the supply chain. Bug, because of time delay
between changing demands and its detection atdSeveral at peints along the supply chain, its
impact is amplified, resulting in inventory shortages or excesses. Ihe inventory levels of the
companies are disturbed because of the overcompensation done by the companies either by
slowing down or speeding up production. These fluctnations prove te.be a costly and
inefficient affair for all participants. Basically, theddemand-dtiven strategies or the demand-
driven supply chain is completely based on the demand as well as thesstipply part of marketing.
So it can be uniquely organized in terms of the'demand side and supply side initiatives. The
demand-side initiatives coneentratéion efficient methods to acquire the demand signal closer to
the source, observe the demand to sense the,latest and most accurate demand signal and shape
the demand by implementing and following promotional and pricing strategies to gear up
demand in accordance with busingss objectives./On the other hand, the supply side initiatives
mostly need to do with reducing reliance on the prediction by developing into an agile supply
chaintaceompanied by faster response when absolute demand is known. All the strategies
discussed above are addréssedmundef’the demand-driven strategy, but we a company following
all of them israrey In fact, we can conclude that companies concentrate on different markets on

the basis of features of.the market and industry.
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Part B- 2 Marks

Define Quality Control.

What is acceptance sampling?
What is ISO 14000?
Define TQM.

Define the Concept of Six Sigma?

What is Quality Assurance?

Define the concept of Operating Characteristic cusve.

What is Type I and Type II error?
What is Quality Circle?

. What do you mean by ISO?

Part C- 5 Marks

Explain the concept of SQCrand the various QC chatts in detail:

Explain the concept of TQM with the.contributions of Quality guru’s in detail.

Explain thedimportance of ISO in today’s competitive gnvironment.

Explain‘the concept of Six Sigmadnd its implementation procedure in detail.

Whiat is Statistical Process Control? What are the type I and type II errors?

Elucidate the various types of certifieation in ISO 9000?

Explain the Taguchi’s concept of cost of variability.

Why is an ISO 9000-certification important to a firm? What are the advantages to the firm?

Explain.

Are Quality and creativesproduct design inimical to each other? Discuss.

The following data are obtained from an automatic filling process of certain chemical

delivered into each container. The specification of the mass delivered is 504+4 grams.

Samples of 5 are taken from 10 successive samples are shown in Table 3.5

Samples

o

crva

tion

1 2 3 4 5 6 7 8 9 10
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52 52 52 52 49 49 47 51 52 52
49 54 51 49 54 50 52 53 54 53

(a) Determine the control limits for X and R Charts.
(b) Plot the Charts and Comment on the process.

(c) Does it appear that the machine is capable of meetingthe specification requirements?

Part D Case Study10 Marks

Harley-Davidson Motorcycle €ompany was established inythe year 1903. It soon became a leading
manufacturer of motorbikes in the US and the neighboring countsies After World War II, Harley-
had a monopoly in the motorbikes market due to'the closure of its main rivals. It was easy, therefore,
for the company/to increase its marketishar€ and production, but the quality of the product became a
secondary eonsideration. The problems for Harley-Davidson started only when Honda entered the
US marketiand started to cut into its market share. Using the total quality management. Principles of
Edward Deming, Honda's products were Davidson increasingly better in terms of quality at a time
when Harley-Davidson's products were 18w on the quality front. By 1981, Honda almost pushed
Harley- Davidson to the,verge of closure.

The management of Harley-Davidson was wondering how Honda was able to manufacture
motorbikes much better in)quality and at a much lesser cost compared to its products. Initially it
attributed this to the cheap Japanese labour, huge advertising budgets, and dumping practices on part
of Honda. Over a period of time/ Harley officials found the three real reasons for Honda's success—
kaizen, Just-in-Time (JIT)/ and extensive use of statistical methods to measure quality. Using JIT,
Honda was turning its inventory 20-30 times a year compared to Harley-Davidson and other

American companies at that time/ who were turning their inventory only four times a year. Harley
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had by now understood how fewer inventory turns affect product cost and quality. Earlier in 1978, it
had tried to implement the quality circles concept in its organization, but could not sustain it for a
long time, in complete contrast to kaizen's continuous improvement concept evolved and
successfully implemented by Japanese companies.

The top management of Harley-Davidson was very conscious of employee involvement progra-
mmes having had a bad experience with quality circles. They did mot want to thrust upon their
workers various types of programmes for inventory reductiong@quality improvement, work methods
improvement/ cost reduction/ etc. simultaneously leadinggo cenfusion. Instead, they focused on a
single most important agenda—quality. They felt that this umbrella terma’ contained in an implicit
way all the other improvement programmes. ThisSimple, goal of achieving quality in allithe spheres
of activity was something which every workencould relate to,easily. Improving quality an'everything
you do gives a sense of pride and commiitment. Harley-DavidSen's managers were so focused on
their goal of quality that they were not oppesed, to making investments in order to improve the
quality of their product, if new equipment couldtin€rease productivitytand quality in addition to
fostering a climate of continuousyimprovement, the company would go'for it even without financial
justification. Another important ‘deeisionyon the part of Harley-Davidson officials was not to send
rigid rules and regulations to their multiple facilities with diverse manufacturing environments. It
was felt that deing so will kilt empleyeedparticipation¥in’the quality initiative. The management
provided the plant managers only with the direction ingwhich the company was willing to go and told
them the principles and concepts to be applied, but gave them the freedom to do it in their own way.
This was a drastic shift from the white-collar and blue-collar discrimination existing in American
companies at that time. g
A typical example of this radical change in the thinking of top management can be demonstrated
with an example of the eompany's plant at York. The company wanted to have the paint facility
enclosed at the plant to keep it cleaner and have proper lighting. The employees made the designs of
the enclosures themselves and asked the management if they could choose the colour of its walls.
The usual response would have been that we have to follow the standard colour scheme, but the
management responded with consent to the workers' request. This resulted in a clear demonstration

of the management's commitment to change and the workers reciprocated in the same way.
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Harley-Davidson started the employee involvement group (EIG) in order to solve quality problems-
It was the same quality circles programme which was a disaster earlier. This time the company gave
workers the liberty to choose a suitable name for the concept. The employees at the Milwaukee
engine plant opted for ‘quality circles', while the York assembly plant workers decided to call this as
'employee involvement groups'. Now, the company has a full-fledged employee involvement
programme, in which the company formally trains employee$§ lin problem solving, though
participation is voluntary. Harley-Davidson does not quantifysthe cost benefits as a result of these
EIGs, as it does not want to shift the company's focusgfrom, quality to ‘eost reduction. Harley's
turnaround has been highlighted in a big way in term§ of its finaneial re¢overywand manufacturing
improvements, though what is not reported is the yisioniof Harley-Davidson in promotifig employee
involvement (Nimwegen & Kleiner 2000).
1. Is it right on the part of Harley-Davidson to focus onlyhon quality ‘impro¥ement by even
overlooking cost considerations?
2. Up to what extent has Harley-Davidson been?“Suécessful in the intetnational and domestic US
market compared to Honda'aecording to you?

3. Is the EIG a unique innovation of Harley-Davidson?
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Unit 5- TQM , JIT and Supply Chain-Multiple Choice Questions- Each Question Carry ONE Mark

S.NO Question Option 1 Option 2 Option 3 Option 4 Answer
. .. . location, planning, location, location,
The major decision areas in . . . . . .
: production, production, production, production, location, production,
1 supply chain management . . : . .
are distribution, distribution,  |scheduling, distribution, distribution, inventory
"""""" inventory inventory inventory marketing
A part or small selection from the . .
2 part of s Sampling Parameter Sample Universe Sample
population is.............
Features, service, response and ) Dimensions of [Qualit uality plannin, ) ) .
3 : P Quality costs ) Q - Quality p & |Dimensions of quality
aesthetics are.............. quality functions statement
Planning, preparation, trainin ) . .
4 costs ar%: prep £ Prevention costs Appraisal cost |Internal cost |External cost Prevention costs
Cost of prevention, Cost of . )
.. Cost of prevention, apprisal,
. ) apprisal, internal Cost of external and ) . .
5 Quality costs include . . Prevention cost  [internal and external failure
and external failure |approval internal
. cost
cost failures
The word aesthetics uality of the Exterior finish |Life of the Failure of the . .
6 Quality Exterior finish of the product
means............. product of the product |product product




Who is not related to triple role

7 concept? Customer Supplier Processor Manager Manager

-------- was awarded annually to
8 firms that distinguish themselves [Juran prize Deming prize |Kaizen prize |Keller prize Deming prize

with quality.

Cost of down time, cost of Cost of

. . Cost of . Cost of external . .
9 appraisal and rework Cost of prevention . internal ) Cost of internal failures
appraisal ) failure
are.............. failures
t of ty clai

Cos O Wartarily clais and . Cost of .COSt of Cost of external .

10 commissioning failures are Cost of prevention . internal . Cost of external failure
) appraisal ) failure

coming under............. failures

Most | d analysi . . |E i ) T lysi t
11 OSt SOITMOTTY USeE anaysis Trend analysis Pareto analysis conomie Juran Triology rend AREYSS & pareto

technical for quality is.............. analysis analysis

Quality is in its
) . . lity i o lity 1 o

Widely used quality definition Quality is Quality is CSSELCE ,a way Quali s Quality is conformance to
12 ) conformance to of managing |correcting and :

1Seeeiiiiinnn. ) fitness for use : requirements

requirements the preventing loss

organization




Strategic planni t . . |Medium t L t .. . .
13 ralegic platiing sets Short term direction | . 1o [ZOR8 TG yer anl objective [Long term direction
the................ direction direction
Durability, reliability, aesthetics ) . Dimensions of ) ) . . .
14 ’ ’ lity pl . lit ts [P D f qualit
are called.................. Quality planning quality Quality costs - |Price fmensions of quatty
Not able to do the :
The meaning of down time work because of Time wasted
15 : £ . while waiting |Lead time Working time Not able to do the work
ISeiiiinninnnn. the machine for the people
breakdown peop
N ble attribut . .. . .
16 ar(e):n fcastitable attributes Skills Product Productivity [Quantity Skills
17 Which of the following is NOT organizational quality control |continuous X P it trol department
consistent with the concept of TQM?|leadership departments improvements customer focus quality control departments
. . " Non- . . .
Training ,planning , auditing are |Conformance Quality Dimensions of )
18 ) ) conformance . . Conformance quality costs
coming under............... quality costs planning quality

quality costs




Non-

Waiting ,downtime are Conformance ) Non-conformance quality
19 : conformance |Optimum cost |Total cost
called............... quality costs . costs
quality costs
lity is a jud tb . L
20 Sua Y15 8 Judgment by Customers Suppliers Distributors  [Agents Customers
Conf lit t .. . ) Traini . . .
21 . orormance quatly costs Training Waiting Inspection . rammg and Trainint and inspection
include................ inspection
Which of the following i D tati . .
22 shotitiefofowmg 5 a Scrap OCUmEtAto | pework Waiting Documentation
conformance quality costs? n
Which of the following i - .. . . . .
23 cnottheto O.W 05 15 @ non Training Inspection Down time Documentation  [Down time
conformance quality costs?
24 How many analysis techniques 5 4 3 ) )

are there for quality costs?




Non-conformance quality costs

25 ) Rework Inspection Scrap Rework and scarp |Rework and scrap
include..............
Rework, redesign, modification ) : Internal failure |External failure )

26 Prevention costs Appraisal cost Internal failure cost
costsare.................. cost cost
Equipment failure, downtime ) ) Internal failure |External failure )

27 qup Prevention costs Appraisal cost External failure cost
costs are called................. cost cost
Institute leadership and institute ) ualit Deming's ) .

28 .. P TQM pillars Quality 5 Leadership Deming's statement
training comes under............... statements statement
Audit, calibration, test and

29 measurement costs Prevention costs Appraisal cost |Internal cost |External cost Appraisal cost
are..............
A structured tool, usually
industry or activity specific, used

30 to verify that a set of required Quality Policy Check list Trend analysis [Pareto diagram  |Check list

steps has been performed is
called.............




Quality chain reaction is

Japanese chain

American

England chain

31 popularly known China chain reaction . . ) : Japanese chain reaction
as reaction chain reaction [reaction
32 | - is an art Quality Chart Standard Measurement Quality
33 Quality can be quantified as Q=P/E Q=E/P Q=R/E Q=P/R Q=P/E
A product is the ---------- f
34 product 15 the oty Input Output Transform Feedback Output
process
The needs are which customer
35 specifies for Stated Implied Explicit Implicit Stated
procurement...........
The state of affairs in which
customers feel that their Customer Customer Customer Customer ) .
36 . : i : o ) .. Customer satisfaction
expectations have been satisfaction retention dissatisfaction |motivation




Which refers t lity of Product Product .
37 1CR TETels 1o quatty 0 roduet rocue Product design|Product shape Product features
design.............. characteristics features
An operator who periodically
measures some aspect of ongoing . . Statistical The zero- D
. Statistical quality The just in time .
38 production and plots the results process defects Statistical process control.
) i control. approach.
on a control chart is most likely control. approach
using:............
Reaction ti f th i . e .
39 caction time of the service Responsiveness Empathy Reliability Assurance Responsiveness
refersto..............
Which refers t ice look ) ) ) . :
40 feeli?c FeIers fo service fook o Intangibles Tangibles Quality Quantity Tangibles
The art of ing to achievi lit lit )
41 © art ol fhanaging to achieving TQM Quality Qual?/ Quality standard | Tqm
excellence is.............. assurance council
TQM i dtoi th . o o
42 QM is used to improve the Organization Department  [Division Process Organization




How many pillars are there in

3 TQM house................ 2 3 4 . 4
PDSA cycle is also k . ) .

44 as SA cycle is also known Juran cycle Deming cycle [PDSA cycle [Kaizen cycle Deming cycle

45 PDSA cycle was actually Shewhart Deming Juran Kaizen Shewhart
developed by.................
Which both chart it

46 samlect‘? both charts are quite P and C chart P and np chart| P and U chart |np and U chart P and np chart
Matrix diagram is also called ) Quality . ) .

47 as. Quality table standard Quantity table [Quality chart Quantity table

ffect di i C Fish o ) .

48 Cause and effect diagram is Fish diagram S bone Arrow Matrix diagram  |Fishbone diagram

called as................ diagram diagram




Qualitative characteristics of

49 variables Information  |Attributes Mean Attributes
data known as..................
Natural ility limit Iso [P ilit . . e e
50 atural probability limits are also [OCeSS Capability Zero defects  |Supervision  |Process review Process capability limits
called as.................. limits
""""" Toquite & fmeas u.rement of Control charts for |Control charts [Scatter ) .
51 the quality characteristics of . : ) Histogram control charts for variables
) attributes for variables  |diagram
mterest
Application of control chart i I li Billi . . .
52 pplication OF controt chatt nisutatice Cime g Response time |Sorting accuracy |Response time
ambulance............... accuracy accuracy
.'Iust-m-tlrnft (JIT) does NOT Fast-throughput Lean High inventory ) C .
53 include which one of the . ) . Batch sizes of one |High inventory production
i manufacturing manufacturing |production
following?
e ) Quality of
B t-1n-t techn . . g . .
54 asic just-in-time techniques do Line-stop authority |Flexibility working life  |Market research |Market research

NOT include..........

(QWL)




Distlavs showing |FHidden TV Samples of
Visibility measures used in just-in- miSI; OaVy:niez:vmg cameras to Visual control |competitor's Hidden TV cameras to
55 time (JIT) would NOT teclimi ues and monitor items such as produs:ts, monitor individual staff at
include:........... q individual staff |kanban. including good |6k
checklists. at work. and defective
Which one of the following items Richt
56 is not part of the fundamental JIT [Right quantities Right time cuftomer Right place Right customer
concept?
Just-in-Ti full .
57 ustrifi- T 1me was Successiuty Toyota Honda Suzuki Volkswagen Toyota
implemented by............
. Process Production
Product ord i ) Pl i : )
58 POK stands for......... rocuiet orderte Ordering Ordering an Ordering Production Ordering Kanban
Kanban Kanban
Kanban Kanban
Supplier—Stora Supplier—Stor .
. age- Supplier—Storage-
. Storage—Supplier— |[ge- . i )
The sequence of a typical . . |manufacturing {manufacturing—sto |Supplier—Storage-
) ) manufacturing—stor [manufacturing i L
59 manufacturing supply chain o .- rage— manufacturing—storage—distri
: age—distributor—reta |—storage—distri | ,. . : o .
1Seceiiinninnn ) ) distributor—sto [retailer—distributor [butor—retailer—customer
iler—customer butor—retailer— )
rage—retailer—c|—customer
customer
ustomer
) integrating
. ) improve ) . .
60 The purpose of supply chain provide customer uality of a supply and increase integrating supply and
management iS.................. satisfaction Ic)lro du}(]:t demand production demand management

management
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Part-A (15x1=15 Marks)
Answer All the Questions
1. A strategy which aims to produce a perfect product which will suit everybody is called..............

a. Product orientation b. Marketing orientation
c. Production orientation d. Perfect orientation

2. A strategy which aims to produce the maximum amount of goods at the lowest possible price is

called...............
a. Production orientation b. Selling orientation
c. Societal marketing d. Cost orientation

3. Someone who has responsibility for marketing decisions concerning a group of products is............
a. a product manager b. a brand manager
c. a sales manager d. a marketing manager
4. Which of the following is true?
a. Value is always lower than price b. Value is what consumers are prepared to pay
c. Cost is always lower than price d. Price is always lower than value

5. For corporate banking, which of the following are likely to be key internal performance objectives?

a. Flexibility, cost, speed b. Flexibility, quality, dependability
c. Dependability, speed, cost d. Speed, cost, quality
6. Product layout is preferably used for ..................
a. Repetitive processing b. Intermittent processing
c. Quantitative processing d. Qualitative Processing

7. The most significant advantage of U-shaped layout is..................
a. Cost minimization b. Easy handling of process
c. Increased flexibility in work d. Profit maximization
8. MRP stands for....................ooenne.
a. Materials Requirements Planning b. Management Reaction Planning

c. Master Resources Planning d. Manufacturing Resource Planning



9. Which of these layouts is most suitable for processing sugar from sugar beets or sugar cane?
a. Process-oriented layout b. Fixed-position layout
c. Focused factory d. Product-oriented layout
10. Compute the required cycle time for a process that operates 8 hours daily with a required output of 300
units per day?

a. 0.625 minutes b. 1.6 minutes c. 37.5 minutes d. 0.027 minutes

11. Which of the following is not a priority rule for job sequencing?
a. Shortest processing time b. Minimum slack time remaining
c. Last come, randomly served d. Critical ratio

12. The first hour principle is best used when.......................:
a. Scheduling two jobs on one machine
b. Scheduling n jobs on two machines
c. Applying input/output control
d. Scheduling personnel in the service industry with changing hourly requirements

13. Which of the following is not a part of Five M’s?
a. Material  b. Machine  c. Motion d. Methods

14. The correct sequence of operations in production planning and control is............
a. Routing-Scheduling-Dispatching-Follow up
b. Scheduling-Routing- Dispatching-Follow up
c. Dispatching-Routing-Scheduling- Follow up
d. Routing-Scheduling-Follow up-Dispatching

15. Loading may be defined as..............
a. Sending the raw material to the machine b. Sending the finished material to the store
c. Assign the work to the facilities d. Uploading a software in machine control panel

Part-B (3x8=24 Marks)
Answer All the Questions
16. a. Define Production and operations Management. Explain its Importance.

(OR)

b. Illustrate the system concept of Production.



17. a. Explain the factors affecting the plant location decision in detail.
(OR)
b. 120 Pizzas are to be produced per night. Tasty Restaurant works from 16.00 hrs to 01.00 hrs. Given
the following set of tasks and their relationship may a balanced the assembly line. Calculate the

Cycle time, idle time, number of work station and balanced efficiency.

Task AlB|C|D E
Immediate Predecessors Task |- |A| A |B,C|D
Duration (Hrs) 2111213 3

18. a. List and briefly discuss different phases of Production planning and control.
(OR)
b. Explain various Aggregate Planning strategies?

Part-C (1x11=11 Marks)
Case Study (Compulsory)
19. Busy Monday morning, Rahul Bhai was getting ready to go to Office in Kochi. Thirty years, old

Rahul Bhai purchased a Honda City car from ABC dealer in Trivandrum on 2008. He could not start his
car due to overnight rain. After some moments, he started his car. He was rushing up to go to office. On
the middle of the road, the car got jump started. He was annoyed with his car’s performance.

The Manufacturers and dealers offer variety of services for their products like arranging car loan, five
years warranty period, assisting Insurance and Roadside Assistance Programme etc. They are charging a
considerable amount of money for their services. Particularly, Roadside Assistance Programme which
means whenever car breaks down, the battery failure, more smoke comes from silencer or carelessly
locked door. In such an emergency case, the customer can make a call the toll free number provided and
help will arrive at your location. If car cannot be fixed immediately, some programmes offer to tow it to
the nearest service station and find accommodation or a replacement car for customer in the mean time. If
car is new, the manufacturer or dealer has given you the option of registering for a Roadside Assistance
Programme at the time of purchase.

Companies like Volkswagen offers Roadside Assistance Programme free of cost during the two year
warranty period. Honda offers five year warranty period. They charge for Roadside Assistance
Programme, 1750/-INR for the first year of service, 2900/- INR in th second, 3700/-INR in the third,
4600/-INR in the fourth and 6000/-INR in the fifth year. Compare to Chevrolet too has a subscription fee
1000/- INR during the first year or 2700/-INR for a three year programme. After warranty period, they
charge a flat 1350/-INR per year.



If customers purchase second hand vehicle, the manufacturer or dealer unlikely to give you the benefit of
Roadside Assistance Programme. In addition, Manufacturer would not be willing to extend such services
after the warranty period. Further, the signing up of the Roadside Assistance programme is quite
complicated with most manufacturers including details of dealership customer purchased the vehicle
from and vehicle identification number that establishes that the automobiles qualifies for the programme.

However, third party enter into the Roadside Assistance Programme, companies like Crossroads India
Assistance (CRIA), Carzcare and MyTVS. They provide similar services offered by manufacturers or
dealers. In addition, they can also save you money on services such as towing your vehicle in case of a
breakdown that cannot be rectified on spot. Most service providers offering concessional rates on this
facility. The major drawbacks of some of third parties restrict their services to certain territories. For
example, CRIA provides RoadSide Assistance programme only in 23 cities in Country. MyTVS assures
customers of assistance anywhere in India, barring J&K and the North East.

Also, Roadside Assistance Programme cap the number of free services customer can entitles to in a year.
If car breaks down frequently, it’s probably best to junk it! Third parties’ service cost is less than
obtaining similar kit from manufacturer or dealer after vehicle has crossed a certain age. For example

CRIA start at 799/- plan in New Delhi/NCR, My TVS’ Basic gold membership plan 1250/- per year.
Questions:

1. As an Operation Manager of a Third Party Company, What operations Strategy should focus for
increasing customer satisfaction?

2. Recommend What Competitive Priorities, Manufacturers and dealers should highlights in their
operations.
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MBA DEGREE EXAMINATION, APRIL 2018

Second Semester
BUSINESS ADMINISTRATION

OPERATIONS MANAGEMENT

Maximum : 60 marks
PART - A (20 x 1 =20 Marks) (30 Minutes)
(Question Nos. 1 to 20 Online Examinations)

PART B (5 x 2 = 10 Marks) (2 2 Hours)
Answer ALL the Questions

Time: 3 hours

21. Give the meaning of Operations Management.
22. What do you mean by facility location?

23. List any two merits of ERP.

24. Define Value Analysis.

25. Give your understanding on ‘Quality Circles’.

PART C (4 x 5 =20 Marks)
Answer ALL the Questions

26. a. Give the functions of Operations Manaéement.
Or
b. Present the types of Production systems.

27. a. What is Product Layout? What is Process Layout?
Or
b. Spell out the advantages of Product Layout.

28. a. What are the determinants of effective capacity planning?
Or
b. Write down the functions of Master Production Schedule.

29. a. Find out the types of inventory.

30.

Or
b. Outline the benefits of Six Sigma.

PART D (1 x 10 =10 Marks)
CASE STUDY (Compulsory)

Product Development Risks

You have the opportunity to invest INR 100 billion for your company to
develop a jet engine for commercial aircrafts. Development will span 5 years.
The final product costing Rs. 500 million / unit could reach a sales potential,
eventually of Rs.2500 billion. The new engine can be placed in service 5 years
from now, but only if it qualifies four years from now for certification clearing
commercial use and only if it meets America’s Federal Aviation
Administration’s (FAA) even tightening standards for noise reduction.
Certification also has to be obtained from India’s Director General of Civil
Aviation (DGCA). There is competition from world-class manufacturers like
Pratt and Whitney and Rolls Royce who are developing competing engines. If
you decide to proceed with the project, you must also determine where the new
engines will be produced and develop the manufacturing facilities. If you
decline to proceed, your company could invest its resources elsewhere and
based on its track record, get attractive returns.
i. What would be your line of action?
ii. In case of lengthy product design and development time, what kinds of risks

are there?
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