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Course Objectives:

1. Tointroduce the scope and role of industrial engineering and the techniques for optimal design of layouts
2. Toillustrate how work study is used to improve productivity and project management techniques

3. Toexplain TQM and quality control techniques.

4. To introduce financial and marketing management aspects.

5. To discuss human resource management and value analysis

Course Outcomes:

At the end of the course, the student will be able to

Describe the principles and functions of management & Plant layouts.

Apply work study methods and project management concepts at Industrial level.
Analyze data using control charts to monitor, improve quality and inventory control.
Describe various sources of finance, marketing and their implications.

Describe human resource management methods.
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Unit 1 Introduction & Plant Layout 08
Introduction: Definition of industrial engineering (l.E), development, applications, role of an industrial

engineer, differences between production management and industrial engineering, productivity
measurement. concepts of management, importance, functions of management, scientific management,
Taylor’s principles, Fayol’s principles of management.

PLANT LAYOUT: Factors governing plant location, types of production, types of layouts, advantages and

disadvantages of process layout and product layout, Fixed position layout, applications.

Unit 2 Work Study & Project Management 07
Work Study: Importance, applications, work study, method study and time study(elementary treatment),
work sampling, PMTS, micro-motion study, rating techniques, MTM, flow process charts, string diagrams and
Therbligs.

Project Management: Network Analysis, Programme Evaluation and Review Technique (PERT), Critical Path
Method (CPM), ldentifying critical path, Probability of Completing the project within given time, Project Cost
Analysis, Project Crashing (simple problems).

Unit 3 Statistical Quality Control & Total Quality Management 07
Statistical Quality Control: Quality control, and its importance, SQC, attribute sampling inspection with single

and double sampling, Control charts X and R charts and their applications, simple numerical examples.
Inventory, types of Inventories, Inventory control, EOQ, Inventory control techniques, ABC, VED, FSN, SOS,
GOLF Analysis.

Total Quality Management: Elements of TQM — Continuous Improvement zero defect concept, quality

circles, implementation, applications, ISO quality systems. Six Sigma—definition, basic concepts



Unit 4 Financial Management & Marketing 07
Financial Management: Scope and nature of financial management, Sources of finance, Ratio analysis,
Management of working capital, Nature of Investment Decisions — Investment Evaluation criteria- NPV, IRR,
Pl, Payback Period, and ARR, numerical problems.

Marketing: Functions of Marketing, Marketing Mix, and Marketing Strategies based on Product Life Cycle,
Channels of distribution.

Unit 5 Human Resource Management & Value Analysis 06
Human Resource Management: Concept of human resource management, personnel management and
industrial relations, functions of personnel management, Job-evaluation, its importance and types, merit
rating, quantitative methods, wage incentive plans, and types.

Value Analysis: Value engineering, implementation procedure, enterprise resource planning and supply
chain management

Prescribed Textbooks:

1. 0.P Khanna, Industrial Engineering and Management, Dhanpat Rai Publications (P) Ltd, 2018

2. Martand Telsang, Industrial Engineering and Production Management, S.Chand & Company Ltd. New
Delhi, 2006

Reference Books:
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3. J.G Monks, Operations Management, 3/e, McGraw Hill Publishers1987
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UNITI
INTRODUCTION TO MANAGEMENT

INTRODUCTION

In the present context, managing has become one of the most important areas of
human activity because of increasing role of large and complex organisations In the
society. Because of their increasing role, the organisations have attracted the
attention of both practitioners and academicians to find out the solutions for business

problems.

Concept

Defining the term management precisely is not soO simple because the term
management is used in a variety of ways. Being & new discipline, it has 'dra'.-m
concepts and principles from a number of disciplines such as economics, sodology,

psychology, anthropology, and statistics and so on. ~
management differently. For example,

factor of production; sociologisis have
ctitioners have treated it as a process

Each group of contributors has treated
economists have treated management as a
treated it as a class or group of persons; pra
comprising different activities.

DEFINITION

—Management is the art of getting things done through and with people in formally
organized groupsl --- Koontz

—Management is the art of knowing what you want to do and then seeing that it is
done in the best and cheapest wayl —F.W. Taylor

—Management is the art of securing maximum results with minimum effort so as to
secure maximum prosperity and happiness for both employer and employee and give

the public the best possible servicel --- John Mee.

—Management is the accomplishment of results through the efiorts of other peoplel -
- Lawrence

—Management is simply the process of decision making and control over the action
of human beings for the expressed purpose of attaining pre-determined goals! -

Stanley V.
Management is @ process involving planning, organizing, staffing, directing and

controlling human efforts to achieve stated objectives in an organization. I
From the above definitions, the following features are identified: -

1) Organised Afctivitie_s-: ' Management is a process of organizedactivities.
Without organized activities, two groups of pedple cannot be involved in the
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Eerformance:_- of_activities. Where a group of people are involved in working towards a

ommon objective, management comes into existence.

2) Existence of objectives: The existence of objectives is a basiccriterion of e
very l'_luman organization because all organizations are deliberate and
purposive creation and, therefore, they should have some objectives. Without

objectives, it becomes difficult to define the direction where organized group of

activities would lead to.

3) Relationship among resources: Organised activities meant toachieve
common goals are brought about to establish certain relationships about the
available resources. Resources include money, machine, material, men and
methods. All these resources are made available to those who manage the
organization. Managers apply knowledge, experience, principles for getting the
desired results. Thus, the essence of management is integration of various
organisational resources. '

4) Working with and through people: Management involves workingwith
people and getting organisational objectives achieved through them. The idea
of working through people is interpreted in terms of assigning and reassigning
of activities to subordinates. :

5) Decision Making: Management process involves decision making atvarious
levels for getting things done through people. Decision making basically
involves selecting the most appropriate alternative out of the several. If there
is only one alternative, there is no question of decision making.

Nature of Management: - The study and application of managementtechniques in
managing the affairs of the organization have changed its nature over a period of
time. The following points will describe the nature of-management

1) Multidisciplinary: Management has been developed as a separétediscipline,
but it draws knowledge and concepts from various disciplines like psychology,
sociology, anthropology, economics, statistics, operations research etc.,.

Management integrates the idea
nd concepts taken from these disciplines and presents newer concepts which

can be put into practice for managing the organisations

2) Dynamic nature of Principles: Principle is a fundamental truthwhich
establishes cause and effect relationships of a function. Based on integration
and supported by practical evidences, management has framed certain
principles. However, these principles are flexible in nature and change with the
changes in the environment in which an organization exists.

3) Relative, Not absolute Principles: Management principles arerelative, not
absolute, and they should be applied according to the need of the organization.
Each organization may be different from others. The difference may exist

because of time, place, socio-cultural factors, etc.,.
4) Management: Science or Art: There is a controversy whethermanagement is

science or art.

An art is personal skill of business affairs. Art is characterized by practical

knowledge, personal creativity and skill. The more one practices an art, the
more professional one becomes. Management can be considered as an art
because it satisfies all these criterion of an art. A science is a systematized
body of knowledge of facts. It can establish cause-and-effect relationships
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INTRODUCTION TO MANAGEMENT
Irt=doction to Mana~ement: 3

Vb human being staned group activities for the attainment of same common objectives
whensver 2 group is formed and 2 group activity is organized to achieve certain common objectives
mamazsmant 15 nesdad o direct, co-ordinate and integrate the individual activities of a group and secure
tzzms work @ accomplish organizational objectives. The objectives of all business are attained by
valizing the scare resourcss like men, materials, machines, money etc.

Ls process of management. 2 mazage uses human skills, material resources and scientific methods
1o perform 2l the activities leading to the achievement of goods.

Compeniss of same indusuy are being affected by the same environmental factors. Some
compazies 2raxt 2 mumber of customers while some companies repel them. The management is different
£om 0= company 1o othar company in working conditions and also differs in their activities.

Tbs mzmzzement makes remarkable differences between the companies regarding their
psformanes m tams of prodocuivity, products, sales, profitability, service to the customer, employee
welfare ez So managemen: plays 2 vital role in deciding the destiny of business as well as non business
orz=niz=ions. This is called Management.

The maz2oement is 2 sSience or it So there is a dilemma regarding the nature of management,
whather @ belonzs 10 the czizgory of sciznce of Ans. Specification 2s nature of management is necessary
10 dzm=rmine the specificzion of natrs of menagement is necessary to determine the process of learning

«f manz=ement Hence, in order 10 find out the nature of management, fundamentally, it is required to
Imownbz issoenceorm h

Defiitioa: “Mzmazsment 1s knowing exacdy what you want men to do and then seeing that they do it the
best 2nd chezpest wuvs™. _ F.W.Tavlor

“Mzmzzement is defined as the creation 2nd maintenance of an internal environment in an
enterprise where individuals working together in groups, can perform efficiently 2nd effectively towards
the anrameent of group goals™. _ Koontz and O Dorell
“Manzzement is the process of mznaging people, which involves petting things done through and
with others - Zenz K. Quible -
“Tomaraze s e focecast oud 1o plan, 10 organize, to command, tc coordinate aad to contro:™

— Herzy Fayol -
“Mznzprment 1s simply the precess of decision-making and control over the actions of human beings for
the express purpose of zitaining predetermined goals is called Management™ - Stanley Vance
MANAGEMENT AS SCIENCE: '
I. Science explains phenomenon based upon experimentation, it includes truths, and set of principles
known as theory.

2 Saence 1s 2 systemaiized body of knowledge developed systematically, based on observation,

measurement, and experimentation and drawing inferences based on data.
It 15 useful for to maintzin relationship and to follow scientific principles.

L

The management satisfies the characteristics of science like:
(2) Inferences are drawn based on data znalysis.
(b) Manzgen:ent knowledge is developed through observaticn, measurement and experimentation.

(¢) Mzaagement knowledge is developed through a number of systems like input-output system,
organizational system, and funcuional system

AANAGEME.\T AS ART:

* Art understands how a particular activity can be done and it can be acquired by conscious effort
and practice.

« According to Terry” Art is bringing about of a desired result through application of skill.
* They have to continuously analyze the environment and formulate the plans and strategies.

e The principles of management and theories of management cannot be implemented as learat, in
the real world.

e They are to be applied after making necessary modifications based on the real life situations.

e Art is related with getting results through the application of skills. It is concerned with the
understanding of how particular work can be performed, i.e., known-how.

It is more important in management because basically manager’s dzal with human beings
whose behavior is not structured, it is dynamic and unpredictable.

Role of Management:

* The role of management in our society is critical in human progress. It serves to identifv a great

need of our time; to improve standards of living for all people through effective utilization of
human and matenal resources.

* The role of management has always been taken for granted and under emphasized.

Technological advancements, levels of production, capital investment and other tangible

clements have been emphasized as contributory factors towards economic growth, rather than
wanagerial skills.

Problem Solving Process:

;QTURE OF MANAGEMENT: - The stud

® One of the most important functions of a manager is to make decisions and solve problems.

* Some major problems that the management must continually face include unpredictable

economic trends, changing govemnmental regulations, resource shortages and a severe

competition for these resources employee demands technical problems, and technological
changes etc.

Ex: A change in production quality can be easily looked into and the process changed, if

necessary. An increase in empioyee orievances or employee absenteeism or tumover may reguire
carefully studied unigue solutions.

3 C y and application of management techniques in managing
affairs of the organization have changed its nature over a period of time. The following points will

describe the nature of management

1)

2)

3)

Multidisciplinary: Management has been developed as a separate discipline, but it draws
lmmvler.':gc and_ concepts from various disciplines like psychology, sociology, anthropology,
cconomics, stausucs, operations research etc.,. Management integrates the idea and concepts taken

from these disciplines and presents newer concepts which can be put into practice for managing
the organizations. )

D}'ﬂflmil:.‘ nature of Principles: Principle is a fundamental truth which establishes cause and effect
relationships of a function. Based on integration and supported by practical evidences,
management has framed certain principles. However, these pnnciples are flexible in nature and
change with the changes in the environment in which an organization exists.

Relative, Not _ahsnlute Principles: Management principles are relative, not absolute, and they
should be applied according to the need of the organization. Each orgamization may be differ=:
from others. The difference may exist because of ime, place, socio-cultural factors, etc., | L'
~ors hike
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Management Scienwn.
4) Management: Science or Art: There is a controversy whether management is science or ar,

An art is personal skill of business afTairs. Art is characterized by practical knowledge, personal
creativity and skill. The more ore practices un art, the more professional one becomes. Management
can be considered as an art because it satisfies all thesc criterion of an art.

A science is a systematized body of knowledge of facts, It can establish cause-und-cfTect
relationships among various factors. It involves basic principles, which are capable of universal

application. Management can be considered as science because it satisfies all these criterion of a
science.

5) Management as profession: Management has been regarded as a profession by many while many
have suggested that it has not achieved the status of a profession.

Profession refers to a vocation or a branch of advanced learning such as engineering or medicine,

6) Universality of management: Management is a universal phenomenon. However, management

principles are not universally applicable but are to be modified according to the needs of the
situation.

MPORTANCE OF MANAGEMENT

Management has been important to the daily lives of people and to the organizations. The
importance of management may be traces with the following.

1) Effective utilization of Resources: Management tries to make effective utilization of various

resources. The resources are scarce in nature and to meet the demand of the society, their
contribution should be more for the general interests of the society.

Management not only decides in which particular alternative a particular resource should be
used. but also takes actions to utilize it in that particular alternative in the best way.

2) Deveiopment of Resources: Management develops various resources. This is true with human
as well as non-human factors. Most of the researchers for resource development are carried on in
an organized way and management is involved in these organized activities.

3) It ensures continuity in the organization: Continuity is very important in the organizations.
Where there are no proper guidelines for decision making continuity cannot be guaranteed. [t is
quite natural that new people join while some others retire or leave the organization. It is only
management that keeps the organization continuing. )

4) Integrating various interest groups: In the organized efforts, there are various interest groups
and they put pressure over other groups for maximum share in the combined output. For
example, in case of a business organization, there are various pressure groups such as
shareholders, employees, govt. etc. these interest groups have pressure on an organization.
Management has to balance these pressures from various interest groups.

5) Stability in the society: Management provides stability in the society by changing and
modifying the resources in accordance with the changing environment of the society. In the
modern age, more cmphasis is on new inventions for the betterment of human beings. These
inventions make old systems and factors mostly obsolete and inefficient. Management provides
integration between traditions and new inventions, and safeguards society from the unfavorable
impact of these inventions so that continuity in social process is maintained.
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FUNCTIONS OF MANAGEMENT :-

To achieve the organizational objectives managers at all leveis of organization should perform

ﬁ(liﬂ‘cr:nl functions. A function is a group of similar activities.

The list of management functions varies from author to author with the number of functions
varying from three io eight.

Writcrs Management Functions
Henry Fayol Planning, Organizing, Commanding, Coordinating, Controlling
Luther Gullick POSDCORD- Planning, Organizing, Staffing. Directing, Coordinating,
Reporting, Directing
R. Davis Planning , Organising, Controlling .
E.F.L. Breech Planning, Organising, Motivating, Coordinating, Controlling
Koontz Planning, Organising, Staffing, Leading, Controlling

Different authors presented different variations. By combining some of functions, these are
broadly grouped into Planning, Organising, Staffing, Directing, and Controlling.

Definition: POSDCORB s

POSDCORSB is an acronym which rnllcans Planning. Organizing, Staffing, Directing, Coordinating,
Reporting and Budgeting which was first coined in a paper nn administrative management that was
written for the Brownlow Committee by Luther Gulick and Lyndall Urwick. POSDCORB can be used
as a systematic framework for efficiently executing business processes in a company or by an individual.

This essentially refers to the various steps or stages involved in a typical administrative process.
POSDCORB can be explained in detail below:

1. Planning: This essentially refers to establishing a
broad skeich of the work to be completed and the
procedures incorporated to implement them.

Planning

2, Organizing:  Organizing involves formally
classifying. defining and synchronizing the various
sub-processes or subdivisions of the work to be

Caontroliing
done.

Organizing

3. Staffing: This involves recruiting and selecting the
right candidates for the job and facilitating their
orientation and training while maintaining a
favorable work environment.

4. Directing:  This entails decision making and
delegating structured instructions and orders to
execute them.

5. Coordinating: This basically refers to orchestrating and interlinking the various components of the
work,

6. Reporting: Reporting involves regularly updating the superior about the progress or the work related
activities. The information dissemination can be through records or inspection.

7. Bydgeting: Budgeting involves all the activities that under Auditing, Accounting, Fiscal Planning and
Control,
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<__,F‘rinc'mhes: of Scientific Management:

Taylor through his principles of scientific management initiated a system in which there would be an
effective and fruitful coordination and cooperation between the management and the workers.

i) Development of Science for cach element of work:

Analyze the work scientifically, rather than using thumb rule. It means that an attempt is made to
find out what is to be done by a particular worker, how he is to do it, what equipment will be necessary to
do it. This information is provided to the worker, so as to reduce wastage of tie, material ete. and improve
the quality work

ii) Scicntific selection, placement and training of workers:

This principle states that select the workers best suited to perform the specific task, and then train
tem within the industry in order to attain the objectives of the enterprise workers should also be trained
from time to time to keep them informed of latest development in the techniques of production,

iii) Division of Labour:

Division of work in smaller tasks and separation of thinking element of job from doing element «
of the job, this is the principle of specialization. It is essential for efficiency in all sphere of activities as
well as in supervision work

iv) Standardization of methods, procedures, tools and equipment:

Standardization helps in reducing time, labour and cost of production. The success of scientific
management largely depends upon standardization of system, depends upon standardization of system,
tools, equipments and techniques of production .

v) Use of time and motion study:

Taylor’s introduced time and motion study to determine standard work. Taylor"s undertook
studies on fatigue, incurred by the workers and the time necessary to compiete task.

vi) Differentia! wage system:
Taylor’s differential piece rate scheme provides an incentive for a worker to achieve high level

of optimum output. It distinguishes the more productive workers from less productive workers and
motivates them to produce more.

vii) Co-operation between labour and management:

Mutual respect and cooperation between the workers and management helps in providing proper
and effective leadership. The labour starts thinking that it is their work and they must put their heart in
the work assigned to him.

viii)  Principle of Management by Exception:

Taylor suggested that only major or significant deviations between the actual performance and
standard performance should be brought to the notice of top management. Top management should pay
more attention to those areas of work where standards and procedures could not be established and
where there is a significant variation between standard performance and actual perform.

Management Selence .
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FAYOLS PRINCIPLES OF MANAGEMENT

Henri Fayol is called as father of Modern Management

He established the pattern of management and the pyramidal form oforganizaiign. Hc_ poi:?r.cd out
that technical ability is more dominating on the lower level of management managerial ability is more
important on the higher level of management.

Henri Fayol analyzed the process of management and divided the activities of an industrial undertaking
inte six groups

(i) Technical activities (relating to production);

(ii) Commercial activities (buying, selling and exchange),

(iii) Financial activities (search for capital and its optimum use)

(iv) Security activities (protection of property and persons);

(v) Accounting activities (Preparation of various statements, accounts, returns etc.) and

. (vi) Managerial activities (planning, organization, command, co-ordination and control)

GENERAL PRINCIPLES OF MANAGEMENT:

H.Fayol has given 14 principles of management. He has made distinction between
management principles and management elements. While management principles is a fundamental
truth and establishes cause effect relationship, elements of management denotes the functio
performed by a manager. . .

While giving the management prih ciples, Fayol has emphasized two things.

1. The list of management principles is not exhaustive but suggestive and has discussed only
those principles which he followed on most occasions.

2. principles of management are not rigid but flexible

Principles:-

1. Division of work: It is helpful to take the advantage of specialization. Here, the work is divided

among the members of the group based on the emplovees skills and talents. It can be applied at
all levels of the organization.

Authority and Responsibility: Fayol finds authority as a continuation of official and personal
factors. Official authority is derived from the manager’s position and personal authority is
derived from personal qualities such as intell igence, experience, moral worth, past services, etc.,
Responsibility arises out of assignment of activity. In order to discharge the responsibility
properly, there should be parity between authority and responsibility.

Discipline: Allﬁlhe: personal serving in an organization should be disciplined. Discipline is
obedience, application, behavior and outward mark of respect shown by employees.

Unit)ﬁ of Command: Unil_y of command means that a person should get orders from only one
superior. Fayol has considered unity of command as an important aspect in managing an

organization. He says that “should it,be violated, authority is undermined, discipline is in
Jeopardy, order disturbed, and stability threatened ™

Unity of Direction: According to this principle, each group of activities with the same objective
must hav; one head and one plan. It is concerned with functioning of the organization 1 respect
ol grouping of activities or planning. Unity of direction provides better coordination among
various activities 10 be undertaken by an organization.

Sulmrt_ﬁlmtiun of individual interest to general interest: Individual intercst must be
subordinate 10 general interest when there is conflict hetween the two. However factors like

@r
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Managemen: science

ambition, laziness, weakness, cte., tend to reduce the importance of general interest. Therefore,
superiors should set an cxampie in faimess and goodaess.

7. Remuncration to Personnel: Remuneration to employees should be fair and provide maximum

possible satisfaction to emplovees and employers. Fayol did not faver profit sharing plan for
workers but advocated it for managers. He was also in favor of non-financial benefits.

8. Centralization: Eventhing which goes to increase the importance of subordinate’s 1_'0]:_ is
decentralization; everything which goes to reduce it is centralization. The degree of centralization
or decentralization is determined by the needs of the company.,

9. Scalar Chain: There should be a scalar chain of authority and of communication ranging from
the highest 1o the lowest. It suggests that cach communication going up or coming down must
flow through each position in the line of authority. It can be short-circuited only in special
circumstances. For this purpose, Fayol has suggested “gang plank’

10. Order: This is a principle relating to the arrangement of thing: and people. In material order,

there should be a place for everything and cverything should be in its place. Similarly, in social
order, there should be the right man in the right place.

11. Equity: Equity is the combination of justice and kindness. Equity in treatment and behavior is
liked by everyone and it brings loyalty in the organization. Thz application of equity requires
good sense, experience and good nature.

12. Stability of tenure: No emplovee should be removed within short time. There should be

reasonable security of jobs. Stability of tenure is essential to get an employee accustomed to
new work and succeeding in doing it well.

. Initiative: Within the limits of authority and discipline, ‘managers should encourage their
employees for taking initiative. Initiative is concerned with thinking out and execution of a plan.
Initiative increases zeal and energy on the part of human beings.

14. Esprit de corps: It is the principle of ‘union is strength’ and extension of unity of command for

establishing team work. The manager should encourage esprit de corps among his employees.

SYSTEMS APPROACH:

—

Def: A system may be defined “As an orderly grouping of separate but interdependent components
for the purpose of attaining some predetermined objective™. This definition leads to three important
aspects,

s The management of components must be orderly and hierarchical, no matter how
complex the “whole: may be.

Since the components of the system are interdependent, there must be communication
among them.

Since a system is oriented towards an objective, any interaction among the components
must be designed 10 achieve that objective.

The systems theory looks al the organization as a whole examining all relevant
creanizational variables simultancously. The approach is to identify the parts of the organization
and 1o discover how these pans operate interdependently.

The sysiem approach school is of recent origin having developed in late 1960's,

| SE—————— AR
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Main featurcs:

1. A system has a number of sub-systems, parts and subparts.

2. All the subsystems, parts and subparts are manually related to each other. The relaticnship is

in the context of the whole and is very complex. A change in one part will effect changes in
others. '

The systems approach emphasizes the study of thz various parts in their interrelationships
rather than in isolation from each other.

. The system approach to management brings out the complexity of a real lifc approaches.

Characteristics:

s Every system is comprised of many subsystems which are interacting with each other.

e It is a complex and interrelated in a such a manner that a change in one variable will

effect a change in others.

A system has a tendency to remain in equilibrium by maintaing a balance among the
various forces operating within and upon it.

A system cannot exist in isolation. It must gets inputs from some other system and
its outputs become inputs to other systems.

Each entity processes this information or energy in its own way and sends its output
to the rest of the system and to the external world.

Uses:
The systems approach has been used in studying the function of complex organizations and
as the base for new kinds of organization like the project management organization.

The systems approach has an edge over the other approaches in so far as its closeness to
reality is concerned.

Limitation; the problem with the systems approach is its utter complexity particularly when
it comes to a study of large and compels organizations.
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Difffarence between Production Engineering and Industrial
Engineering

Aspect

Definition

Focus Area

Main
Objective

Core Subjects

Role of
Human Factor

Application
Level

Decision
Making

Career Roles

Production Engincering
Concerned with the design, operation,

Industrial Engineering
Concerned with optimizing systems

and control of manufacturing processes involving people, materials, machines,

to produce goods.

Manufacturing processes, machines,
tools, and production methods.

To manufacture quality products at
minimum cost using effective
production techniques.
Manufacturing processes, CAD/CAM,
CNC machines, tool design,
metallurgy.

Limited focus on human and
ergonomic aspects.

Shop-floor and machine-level
operations.

Mainly technical and process-based
decisions.

Production engineer, manufacturing
engineer, process engineer.

money, and information.

Efficiency, productivity, cost reduction,
and system optimization.

To improve overall system performance
by eliminating waste and improving
workflow.

Work study, operations research,
production planning and control, quality
management.

Strong focus on human factors,
ergonomics, and work measurement.
Organization-wide systems and
managerial decision-making.

Analytical and managerial decisions
using mathematical and statistical tools.
Industrial engineer, operations manager,
quality engineer, supply chain analyst.

e Production Engineering deals with “how to manufacture the product.”
e Industrial Engineering deals with “how fo manufacture efficiently.”




. Definition of Industrial Engineering (1.E.)

Industrial Engineering is a branch of engineering that deals with the design, improvement, and
installation of integrated systems involving people, materials, machines, information, energy, and
money to produce goods or services efficiently.

¢ According to the American Institute of Industrial and Systems Engineers (lISE):
“Industrial engineering is concerned with the design, improvement, and installation of integrated
systems of people, materials, information, equipment, and energy.”

Main objective:

v Increase productivity

v Reduce cost and waste

v Improve quality and safety
v Optimize use of resources

2. Development of Industrial Engineering
The development of Industrial Engineering took place in stages, mainly driven by industrial growth.
(a) Early Stage (Pre-1900)
« Craft system and manual production
« Little standardization
¢ Low productivity
(b) Scientific Management Era (1900-1930)
« Frederick W. Taylor — Father of Scientific Management
 Introduction of:
o Time study
o Motion study
o Standardization of work
e Focus on improving worker efficiency
(c) Human Relations Era (1930-1950)
« Emphasis on:
o Worker motivation
o Job satisfaction
o Human factors
s Elton Mayo’s Hawthorne Experiments
(d) Operations Research & Systems Approach (1950-1980)

s Use of mathematics and statistics




* Development of:
o Linear programming
o Inventory models
o Queuing theory
« Decislon-making based on scientific methods
(e) Modern Industrial Engineering (1980-Present)
« Computer-based techniques
+ Concepts such as:
o Automation
o CAD/CAM
o Lean manufacturing
o SixSigma
o Industry 4.0

« Focus on global competitiveness and sustainability

3, Applications of Industrial Engineering
Industrial Engineering is applied in both manufacturing and service sectors.
(a) Manufacturing Industry

« Plant layout and material handling

« Production planning and control

. Work study and method study

« Quality control and assurance

¢ Inventory management

o Cost reduction
(b) Service Industry

« Hospitals (patient flow, scheduling)

« Banks and financial institutions

« Transportation and logistics

. Retail and supply chain management

« [T and software services

(c) Other Areas




Project management

Ergonomics and safety engineering
Operations management
Environmental and waste management

Maintenance planning

4. Role of an Industrial Engineer
An Industrial Engineer plays a key role in improving system performance and efficiency.
Major Roles:

1. Productivity Improvement

o Analyze and improve work methods
o Reduceidle time and bottlenecks
Cost Reduction
o Minimize waste
o Optimize resource utilization
System Design
o Design efficient layouts
o Improve workflows and processes
Quality Improvement
o Implement quality control techniques
o Reduce defects and rework
Human Factors & Safety
o Improve workplace ergonomics
o Ensure worker safety and comfort
Decision Making
o Use data analysis and optimization tools
o Support management in planning and control
Coordination Role
o Actasalink between management and workers

o Integrate technical and human elements




Production Engineering and Industrial Engincering

1. Focus and Scope

« Production Engincering:

o Focus: Primarily focuses on the design, operation, and optimization of
production systems. This includes the processes and technologics used in
manufacturing to produce goods efficiently.

o Scope: Covers everything related to manufacturing processes, from material
selection, machinery, tools, and automation systems to the implementation of
production schedules and quality control.

« Industrial Engineering:

o Focus: Industrial engineering deals with optimizing complex systems,
processes, and organizations. It emphasizes improving productivity,
efficiency, and quality while considering both human and machine factors in
the production process.

o Scope: More expansive, covering fields like supply chain management,
operations research, ergonomics, inventory control, logistics, quality
assurance, and human resource management.

2. Key Objectives

. Production Engineering:
o Improve manufacturing processes and methods.
o Ensure efficient resource utilization, including machinery, materials, and
labor.
o Focus on achieving high productivity and product quality with minimized
costs.
« Industrial Engineering:
o Improve overall efficiency and productivity by analyzing and optimizing
various processes in manufacturing, healthcare, logistics, and service sectors.
o Focuses not only on production but on improving operational efficiency at an
organizational level, often through the use of mathematical models,
simulations, and process design techniques.

3. Core Disciplines

. Production Engineering:

o Involves knowledge in materials science, mechanical engineering,
manufacturing processes (casting, welding, molding), machining, and
automation.

o Emphasizes hands-on engineering skills and understanding of the
manufacturing technologies required to produce products.

. Industrial Engineering:

o Includes operations rescarch, systems engineering, logistics, supply chain

management, optimization techniques, and human factors engineering.




0 L3 .
Focuses on mathematical modeling, data analysis, and the design of systems

that are effective and efficient in terms of human, machine, and material
resources.

4. Approach to Problem-Solving

+ Production Engincering:

o Uses a more technical and practical approach to solving problems, focusing
on the hardware, machinery, and physical production processcs.

o Typicqlly applies solutions that ensure smooth production flow, minimize
downtime, and improv

e the quality and output of machines and workers.
« Industrial Engineering:

o Tends to take a systemic and holistic approach to problem-solving,
considering human, organizational, and technological factors in decision-
making.

o Often uses mathematical tools (like linear programming, queuing theory) and

statistical methods (like Six Sigma) to enhance efficiency and reduce waste
across various operations.

5. Nature of Work

« Production Engineering:

o Engineers in this field usually work directly in manufacturing plants or in
workshops, focusing on product design, process improvement, equipment
maintenance, and optimization of production lines.

o Responsibilities might include selecting materials, designing production tools,
and maintaining production machinery.

. Industrial Engineering:

o Work can be more diverse, ranging from factories to offices and even
healthcare systems. Industrial engineers may not always work with physical
machines but focus on improving business systems, logistics, and workflow
through data analysis and optimization.

o They may work on improving overall system performance, reducing costs, and
ensuring the efficient movement of goods and services.

6. Skill Set

« Production Engineering:
o Requires expertise in manufacturing processes, CAD/CAM software,
machine tool operation, quality control, and supply chain logistics.
o Strong knowledge in mechanical design, materials science, and automation
technologies is key.
. Industrial Engineering:
o Requires proficiency in operations research, system analysis, statistics,
forecasting, and project management.
o Analytical skills, data modeling, and a deep understanding of supply chain
management and process design are essential.



7. Educational Path

« Production Engineering:

o Students pursuing this discipline typically study mechanical engineering,
with specialized courses in manufacturing processcs, automation, materials
science, and industrial tools.

o A production engineering program often includes practical training in
industrial environments, alongside theory-based learning in machinery and
process management.

« Industrial Engineering:

o Industrial engineering students study a broad range of subjects, including
engineering economics, systems theory, human factors engineering,
operations research, and production planning.

o The focus is more on systems optimization, with less emphasis on technical
manufacturing processes compared to production engineering.

8. Career Opportunities

o Production Engineering:

o Careers are mostly in manufacturing industries, where engineers are needed
to oversee the production process, quality control, machinery maintenance,
and efficiency improvement.

o Roles include production manager, man ufacturing engineer, process
engineer, and maintenance engineer.

. Industrial Engineering:

o Careers are more diverse and can be found in a range of industries, including
consulting, logistics, supply chain management, operations management,
and even healthcare systems.

o Roles include industrial engineer, operations manager, supply chain
analyst, and logistics coordinator.

9. Use of Technology

. Production Engineering:
o Involves alot of hands-on work with manufacturing technologies, including

robotics, CNC machines, automated production systems, and 3D printing.

o Often involves software tools for designing and optimizing production lines

and equipment (€.8, CAD software).
« Industrial Engineering:

o Makes extensive use of software for simulation (like Simul3, Arena), supply
chain management systems (like SAP), and decision support systems to
optimize operations and resource allocation.

o Also uses advanced data analysis tools, including statistical software (e.g.,
Minitab, R) for improving systems.

10. Organizational Impact

. Production Engineering:



o Aims at improving the efficiency of manufacturing processes directly on the
shop floor. This can lead to increased output, lower production costs, and
better quality products.

« Industrial Engineering:

o Focuses on optimizing the entire organization, from the ground up, often
considering how departments interact, human factors, supply chain efficiency,
and business workflows.

o The goal is often to reduce operational costs across the entire system,
streamline processes, and improve overall productivity.

Conclusion:

In summary, Production Engineering is more focused on the technical aspects of
manufacturing products, while Industrial Engineering looks at optimizing systems,
processes, and workflows on a larger scale, incorporating human and technological factors.
Both fields are essential for improving efficiency, but they approach it from different angles:
one from the machine and process perspective (Production Engineering) and the other from
a system and organizational optimization perspective (Industrial En gineering).

Productivity Measurement

Productivity measurement is a key concept in management and engineering, used to evaluate
the efficiency of production processes and overall operations. It is a way to determine how
effectively resources (such as labor, capital, and materials) are being used to produce goods

and services.
Definition of Productivity
. Productivity refers 0 the ratio of output t0 inputina production process. Itisa

measure of how effectively resources (like labor, capital, and raw materials) are used
to produce goods and services.

Formula:

. Productivity= Output /Input

. Where output is the quantity of goods and services produced, and input is the quantity
of resources used (such as labor hours, materials, or capital).

2) Types of Productivity

There are several ways t0 measure productivity based on the type of resources being
considered:

. Labor Productivity: Measures the output produced per unit of labor input (usually in
terms of labor hours or number of workers).
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Productivity Measurement: Detailed Overview

Productiyity measurement is a ke
the efficiency of production processes and overa
effectively resources (such as labor, capital, and
and services. In a detailed 10-mark format.
aspects of productivity measurement:

Y concept in management and engineering, used to evaluate

Il operations. It is a way to determine how
materials) are being used to produce goods
at, the following points will help break down the key

1. Definition of Productivity

* Productivity refers to the ratio of output to input in a production process. It is a
measure of how effectively resources (like labor, capital, and raw materials) are used
to produce goods and services.

» Formula:
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Where output is the quantity of goods and services pmdyced, and input is the quantity
of resources used (such as labor hours, materials, or capital).

2. Types of Productivity

There are several ways to measurc productivity based on the type of resources being
considered:

Labor Productivity: Measures the output produced per unit of labor input (usually in
terms of labor hours or number of workers).
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. Capital Productivity: Measures the output generated per unit of capital input (e.g.,
machinery, equipment, or financial investments).

. F*Y)-QAA\,.Q__ ? - D\(:}'U_L,_‘j}
: M[C, AWU(‘& .
: Material Productivity: Focuses on the efficiency of material usage in the production
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3. Productivity Metrics

To evaluate productivity accurately, several metrics and tools are use
compare the efficiency across different production processes, industries, or

« Output per Labor Hour: A common metric for measuring labor productivity. It
shows how many units of product are produced per hour worked.
« Output per Worker: Measures how many units of product are produced by each

worker within a given period (e.g., per day, week, month).
. Return on Investment (ROD): A financial metric that evaluates the profitability of an

investment relative to its cost. It indirectly measures the productivity of capital.
|

4. Methods for Measuring Productivity

ods to measure productivity depending on the complexity of the

There are several meth
me common methods include:

system and the availability of data. So

« Single-Factor Productivity (SFP):
o Measures the output-fo-input ratio
materials).
o Formula:

for one factor (e.g., labor, capital, or

o Example: Labor productivity, where the output is divided by the number of

labor hours worked.



. Multi-Factor Productivity (MFP).

o Takes multiple inputs into account, such as labor, materials, and capital, t0

give a more comprehensive measure of productivity

o
o]
o
o
o]
o
o
o

Example: If a company wants to assess the combined efficiency of labor,

materials, and capital in producing a certain product.

Total Factor Productivity (TFP): .
o Measures the efficiency with which all inputs are used to produce qquut- Itis
particularly useful when the organization of economy is interested in
improving the performance of the entire system-

o Formula:

innovations, and other

in technology, process et
reases in input quantities.

o TFP captures improvements
t directly related to inc

efficiency factors that are no

5. Importance of Measuring Productivity

ne how efficiently the available resources are

Efficiency Evaluation: Helps 0 determi
High productivity typically reflects efficient

being used t0 produce goods or services.
use of resources.

Cost Reduction: By
costs, improve compe

measuring and optimizing productivity, organizations can reduce

titiveness, and increase profitability.

Performance Benchmarking: Productivity measurement allows companies to
compare their performance against industry standards or competitors. This helps in
setting realistic goals and improving operational practices.

Identifying Im provement Areas: Productivity measurements identify where
improvements can be made. This might be in processes, training, equipment, or
supply chain management.
Economic Growth Indicator: On a national or global scale, productivity is a crucial

indicator of economic health. An increase in productivity often leads to higher output

and living standards.

6. Factors Affecting Productivity

Several internal and external factors influence productivity measurements:



7. Productivity Improvement Strategies

8. Limitations of Produc

9. Example

Consider a manufac
assess labor productivity,

Technologi : ;
gical Advancements: The introduction of new technologies often leads to

increa ivi :

Trainis::(gl E:::ld;?{till‘;:ylpzv automating processes or improving production methods.

roduciive as e of Workers: Well—.tramcd and skilled workers tend to be more

Managem;nt o ({ Bal'- Wo_rk more efﬁc:{?ntty and make fewer errors.

2 e ind rganization: Effective management practices, good Jeadership,
ar organizational structures help streamline operations, reducing waste and

improving productivity.

Availability of Resources: esources, such as materials,
machinery, and capital, have a significa ductivity. A shortage of
resources can hinder production.

Economic Conditions: Inflation, market demand, and labor cost
the organization that can influence productivity.

Availability and quality of
nt impact on pro

g are factors outside

processes to reduce waste, reduce

Process Optimization: Streamlining production

time, and improve quality.

Automation and Tech nology Integration: Using advanced technologies like
robotics, Al, and machine learning to increase the speed and accuracy of production.
Employee Engagement: Motivating employees, providing training, and improving
working conditions to enhance labor productivity-

Lean Manufacturing: Adopting lean techniques to
workflow, and reduce inefficiencies in the production process.
ncy and

Standardization: Implementing standardized processes to ensure consiste

efficiency in prod uction.

tivity Measurement

minimize waste, improve

s. Quantity: Focusing only on output can ignore the quality of the product,
mer satisfaction.

| factors such as sup
anges can affect pro

ot always result in proportional
ductivity gains may reduce as more

Quality v
which might impact custo
External Factors: Externa

downturns, Or regulatory ch

the organization.
Diminishing Returns: Increasing input does n
increases in output. Beyond a certain point, pro

resources are used.
Non-Quantifiable Inputs: Some i
and innovation are difficult to quan

productivity.

ruptions, economic

ply chain dis
are outside the control of

ductivity but

ployee creativity, management skill,

nputs like em
gnificantly impact overall

tify but can si

of Productivity Measurement
turing company that produces mobile phones. If the company wants to
the following formula could be used:

0 mobile phones produced.

Qutput: 1,00
500 hours worked by employees.

Labor Input:
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