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PREFACE

This textbook aims at the undergraduate and graduate level courses and includes
the fundamental topics of operations management. A flexibility is provided so
that topics and the order of topics can be selected to be adapted to different
course contents and depth of the topics selected also depends on the course
targets. Through the use of this book the students are expected to be challenged
to reach an academic maturity at the required levels.

As highlights of the text, interactive teaching approach is targeted. The
author expects the students to be involved in active argumentation, analysing
complex alternatives and assumptions for validity, and making contingency
involving judgements.

Various examples throughout the chapters demonstrate detailed solutions to
understand the quantitative material. At the end of each chapter, the problems
presented reinforce basic concepts and emphasize the models. It is expected that
when the students are doing the problems, their understanding of the techniques
is enhanced and their problem solving capabilities are highly improved.

The author assumes that the students possess a tendency to have the
curiosity and skepticism, to provide solutions to resolve the contradictions in
the problems. The student is expected to underline the clear statement of the
problem, search for the reasons of the problems, and when seeking information
weigh the precision of the information and credibility of sources of information.

Creative thinking abilities of students are expected to be improved, especially
in chapters involving design processes, such as product design, job design,
process design etc. The student is expected to look for options and deal with the
components of the problem to reach an entire solution to the original problem.

Open ended questions are presented at the end of each chapter to comprise
interpretations and discussions and encourage critical thinking and a desire to
learn. The text aims to help the students develop their critical thinking skills
with these questions and problems provided at the end of each chapter.

All of the changes that have been made in the second edition support the over
all text philosophy. In this new version, some additional material is included;
and some of the examples, questions, and problems are totally new.

This edition retains the six parts and the overall structure of the old version.
Part I provides the introduction to operations management and deals with
the philosophy and fundamentals of operations management and provides an
extensive discussion of the role of operations in business life and consists of 1
chapter.

Part II deals with the fundamentals of quality management and consists
of two chapters. Chapter 2 deals with the philosophy of quality management
and important concepts in quality systems. Chapter 3 deals with the statistical
foundations of quality control and offers a detailed coverage of techniques used
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for these purposes. Part III deals with the forecasting issues and examines different
forecasting techniques used in business systems and the philosophies behind them,
and consists of 1 chapter.

Part IV deals with the system design in operations management and consists
of 5 chapters. Chapter 5 presents the importance of product design and patterns
for designing products in the context of production system. Chapter 6 deals with
the issues relating to job design and emphasizes work measurement techniques.
Chapter 7 offers a detailed coverage of various types of production sytems in
business organizations. Chapter 8 deals with the strategic capacity planning
and facility location in business sytems. Chapter 9 is devoted to the design of
production systems, various heuristic approaches are emphasized for product
layout as well as process layouts.

Part V deals with the inventory management and consists of 2 chapters. Chapter
10 deals with the methods used in inventory management with independent
demand. Chapter 11 gives an overview of the principles used in inventory
management with dependent demand. Part VI deals with the queuing systems and
offers a detailed coverage of different queuing models and consists of 1 chapter.
Part VII is composed of one chapter, and focuses on planning, scheduling, time-
cost trade-offs and probabilistic computations in project management.

Setting all the topics down on the paper and bringing the book to its final stage
required a lot of work and lots of patience and lots of support as well. Initially, I
would like to thank our chairman, Prof. Dr. Hasan Isin Dener, who first encouraged
me to start writing books and who even has offered races, between me and him, in
the writing process. I am indepted to his continued encouragement in the months,
and in the years that followed, and the support that enabled me to accomplish this
first actual book.

My special thanks go to all the colleques in my department, especially Prof.
Dr. Ahmet Yalniz, our former dean of the faculty, for their support throughout all
the years I had been teaching at Cankaya University. I also would like to thank
the many students I have taught over the past 12 years for the extraordinary ideas
they put forward, along with the projects they have suffered and during the class
discussion of challenging issues.

Many of the changes in the second edition are based on extensive feedback
from those who have used the book. My sincere thanks go to my students who
contributed to the improvement of the text and I would greatly appreciate all the
feedback and suggestions I received after the first edition of this text.

I also wish to express my appreciation to Sarie Brits Sentarli. I am fortunate in
having such an outstanding friend and gratefully acknowledge her for her expert
assistance in re-proofing the text. I wish to thank the director of Efil Publishing
Company, Fethiye Colak, and Prof. Dr. Omer Faruk Colak for their professional
approach and distinctive publishing insights of the text. I would like to congratulate
the abstract artist, Tiirkan Sar1, who created compositions of balance and harmony
throughout the text and designed another extraordinary cover for the second
edition. Finally, I would like to thank my family for their support and patience they
have displayed through all the stages of the writing process I spent in isolation.



CONTENTS

PREFACE ..o, Il

PART |

INTRODUCTION TO OPERATIONS MANAGEMENT

CHAPTER 1: OPERATIONS MANAGEMENT, OPERATIONS

STRATEGY AND PRODUCTIVITY ..o 4
» THE ROLE OF OPERATIONS MANAGERS IN
ORGANIZATIONS ... 5
» OPERATIONS AS ONE OF THE THREE PRIMARY
FUNCTIONS OF ORGANIZATIONS ..o, 6
» STRATEGICAL OPERATIONS MANAGEMENT ............... 7
» DYNAMICS OF OPERATIONS MANAGEMENT
STRATEGY ... 8
» CRITICAL SUCCESS FACTORS IN OPERATIONS
MANAGEMENT ..ot 9
» ACHIEVING COMPETITIVE ADVANTAGE
THROUGH OPERATIONS MANAGEMENT................cco.o... 9
> PRODUCTIVITY ..o 10
QUESTIONS .t 15
PIOBIEMS L. 15
References and Further Reading .....vvvvvvvviiii 19



vi

Operations Management

PART I
QUALITY MANAGEMENT
CHAPTER 2: THE QUALITY MANAGEMENT SYSTEM .................. 24
P QUALITY o 24
» TOTAL QUALITY MANAGEMENT ..o 24
> QUALITY COSTS ..o, 25
> QUALITY AND PRODUCTIVITY ...oooooviiiiiiiiiiiiiii, 26
YACIA i 26
Product COSt .. ..vviiiiiiiiiiiii s 29
The Quality-Productivity Ratio ..., 31
» IDENTIFYING THE CAUSES OF

QUALITY PROBLEMS ..o 32
Cause-Effect Analysis .......ccooviiiiiiiiiii 32
QUESTIONS 11ttt 33
[i0e) 11T 0 a1 P PSPPI 34
References and Further Reading .........ovvvviii 37
CHAPTER 3: STATISTICAL QUALITY CONTROL ........ccoovooviva, 40
> CONTROL CHARTS ......oooiiiii e 41
The Construction of Control Charts ..............cccoovviiiiiiiiiii 41

» STATISTICAL PROCESS CONTROL
BY ATTRIBUTES ..o, 43
Charts for Proportion Defective or Number Defective............ccooovvinnnn, 43
Charts for Number of Defects ..........cccoiiviviiiiiiiii 48

» STATISTICAL PROCESS CONTROL
BY VARIABLES ..ot 55
QUESTIONS vttt 65
PrODIEIMIS L1ttt 65
References And FUurther Reading .....vvvvviiii 70

PART Il

FORECASTING
CHAPTER 4: FORECASTING........c.ccoviiieiiiiciiceeeee 74
> TYPES OF FORECAST ... 74
> FORECASTING PROCESS. ... 75

» FORECASTING METHODS ... 75



Contents Ml vii

Time Series Methods and Error Analysis ..o, 75
Associative Methods and Estimate Of Errors..........cccoooooviiiiiniiinnn, 95
QUESTIONS 11u vttt 111
PrOBIBMIS L.t 112
References and Further ReAdiNg .. ..ovvvviiiii 118
PART IV
SYSTEM DESIGN IN OPERATIONS MANAGEMENT
CHAPTER 5: PRODUCT DESIGN AND OPERATIONS .............. 124
» THE IMPORTANCE OF PRODUCT DESIGN .................... 124
Product Life Cycle ......ocoiviiiiiiiiiiiii 125
» BASIC PRINCIPLES OF DESIGNING PRODUCTS ........... 126
Product Designing ProCess .........c.oovviiviiiiiiiii s 126
Patterns for Designing Products In the
Context Of Production System ...........c.ccccoviiiiiiiiiii 129
» PRODUCT DESIGN TOOLS............ccooiiiiiiiiii 130
Quality Function Deployment .............cocoviiviiniiiiiiiis 131
Value ANALYSIS ....covviiiiiiiiii 133
Taguchi Method...........oooiiiiiiiii s 134
Product Structure TOOIS .........ccoiviiiiiiiii 136
» DECISION TREES FOR NEW PRODUCTS ..o, 139
QUESTIONS 11v vt 143
PrOBIEMS © v 144
References and Further REAdiNG .. ..o 148
CHAPTER 6: WORK SYSTEM DESIGN ......cocooviviiiiiiiiii, 152
> JOB DESIGN ... 153
JOD ANALYSIS oo 154
Process FIOWCharts ... 154
Worker-Machine Charts ............cocoiiiiiiiii 156
> MOTION STUDY ..o 156
> WORK MEASUREMENT ..o 157
Stopwatch Time STUAY........cocvoiiiiiiiiii 158
Work Sampling.........cccooiiiiiiiiiiii 163
Learning CUIVES ........coviiiiiiiiiiiiiiii s 164
QUESTIONS 11uuiiiii i 166
PrODIEMS L, 166

References and Further REAAING ....vvvvvvvvi 169



viii Il Operations Management

CHAPTER 7: SELECTING THE PROCESS STRUCTURE .............. 172
» TYPES OF PRODUCTION PROCESS STRUCTURES....... 172
FLOW PrOCESSES ....ooviiiiviiiiiiii i 172
JOD-ShOP PTOCESSES .....vviiviiiiiiiiiii 175
Cellular PrOCESSES .....vviiviiiiiiiiiiice 176
Project PrOCESSES ... ivviiiiiiiiiiii et 177

» EVALUATING DIFFERENT PROCESS ALTERNATIVES 177
Product-Process MatriX ........c.oooviiiiiiiiiiiini e 177
Cross-OVer ANALYSIS. . ....ccoviiiiiiiiiioiiee 178
Make-Or-Buy DeCiSIONS. .......c..ocvviiiiiiiiiisiiii 180
Net Present Value ANalysis.........coooiiiiiiiiiiiiii, 182
QUESHONS .iviiii it 183
PIODIEIMIS Lot 184
References and Further ReAdiNg ... . vvvvviviiiiii 188

CHAPTER 8: STRATEGIC CAPACITY PLANNING

AND FACILITY LOCATION ..ot 192
» IMPORTANCE OF CAPACITY PLANNING ..........c.ccccooveinn, 192
> MEASURING CAPACITY ..ot 192

Factors That Affect Capacity ..........ccocvviiviiiiiiiii 193
Comparison of Actual Production Rate With
Design Capacity And Effective Capacity...........ccocoovvviiiiiniiiniinnnn, 193
» ALTERNATIVE METHODS TO EVALUATE
CAPACITY PLANS ... 195
Break-Even Analysis / Cost-Volume Analysis..............cocoeviiiiininnn, 195
Multiproduct CaSe .........ooviviiiiiiiiii 198
» CAPACITY EXPANSION STRATEGIES ..............ccocoovininn, 201
> FACILITY LOCATION ...t 201
Factors Affecting Location DeciSions............cccoovveiiiiiiniiniiiniiiiienns 202
Locational Break-Even Analysis ...........cccooviiiiiiiiiniinin 202
Center Of Gravity Method............cocooiiiiiiiiiiii 203
Integer Linear Programming .............cccooevviiiiiiiiiiinis e 205
QUESTIONS ... 211
PrODIEMS L.vvviiiii i, 211
References and Further Reading ........ovvviviiiiiii 216
CHAPTER @: FACILITIES LAYOUT ..o 220
» PRODUCT-ORIENTED LAYOUT FOR
REPETITIVE FLOW SYSTEM.............ccoocoiviiiiiii 221
Assembly Line Balancing .............cccoooviiiiiiiiii 222
»> PROCESS ORIENTED LAYOUTS ... 240

Designing Process Layouts...........cocoviviiiiiiiiiin 240



Contents Ml ix

QUESHONS 1ttt 242

PIOBIEIMS L. 243

References and Further REAdING .....vvvvivii 249
PART V

INVENTORY MANAGEMENT
CHAPTER 10: INVENTORY MANAGEMENT WITH

INDEPENDENT DEMAND ......ccooiiiiiiiiiiiee e 256
» TYPES OF INVENTORIES ..........cocoooiiiiiiii 256
» INVENTORY RELATED COSTS ..o 257

HOIAING COSES . .1tvviviiiiiiiii 257
OFdering COStS ...vvviiiiiiiiiiii e 257
StOCK-OUL COSES ... 258
» ECONOMIC ORDER QUANTITY MODELS. ..., 258
Reorder Point with Constant Demand and Lead Time.......................... 258
EOQ Model with Instantaneous Receipt .........c.cocovvviiviiiiiiiiiinnn, 260
EOQ Model with Noninstantaneous Receipt............ccocvvvviiiiiiiiinnnnn, 263
Multiple Product SyStem ...........cooiviiiiiiiiiii 267
Inventory Cost for Quantity DisCOUNtS..............cccovviiiiniiniis 273
» PROBABILISTIC MODELS .........ccooiiiiiii 276
Reorder Point with Variable Demand.................cocooiiiiiiiiiin, 277
Reorder Point with Variable Demand and Variable Lead Time ............ 278
News Boy MOdel........ccoooiiiiiiiiiiii 280
QUESTONS ..ivviiiiii 283
ProBIEMS ..o, 284
References and FUMther REAAING . ...vvvvviiiiiii 287

CHAPTER 11: MATERIAL REQUIREMENTS PLANNING............. 290

» DEPENDENT INVENTORY MANAGEMENT
REQUIREMENTS . .......ccoiiiiiiii 290
MRP INPULS v 291

> THE MRP PROCESS ...t 298
MRP STRUCTURE ..o, 298

» LOT-SIZING TECHNIQUES ..o 305
Lot-FOr-Lot ..o, 305
Economic Order QUantity ..........ccoocvviiiiiniiiiine s 306
Part Period Balancing.............ccccocvoiiiiiiiinii 308
Wagner-Whitin Method............oocooiiiiiiiii, 311
QUESTIONS .., 315
ProbIEmMS ..o 315

References and FUMther REAAING . ..vvvvviiiiiiii 320



X

Operations Management
PART VI
QUEUING SYSTEMS
CHAPTER 12: MANAGEMENT OF QUEUING SYSTEMS .......... 326
» CHARACTERISTICS OF WAITING LINE SYSTEMS....... 327
Customer CharaCteriStiCS..........ovviiiiiiiiiiiiisiiee e 327
Service CharaCteriStiCs . ........ciivviiiiiiiiieiie e 329
Characteristics of the System Configuration ...............cocoeeiiiiininnn, 330
Measures of QUEUINZ SYSLEM ......cviiviiiiiiiiiii 331
QUEUING COSTS ..o 333
QUEUING MODELS ..........ccoooiiiiiiiiii 333
QUESTIONS 1uuii it 348
PrOBIEIMIS .o 348
References and Further Reading ..o, 351
PART VII
PROJECT MANAGEMENT

CHAPTER 13: PROJECT MANAGEMENT.......c.ccoooiiiiiiiiin, 356
> PLANNING A PROJECT ... 356
The Project Organization..............cccooviviiiiiniiiii e 357
The Project Manager .........c.coovviiiiiiiiaiiaiis e 357
The Project Team.........ccoociviiiiiiiii 358
Work-Breakdown Structure ..o 358
PROJECT NETWORK DIAGRAM ..o 359
Project Network COnventions. ...........ccoovviiiriiiiiiaiisesinsisiies e 359
The Critical Path .........ccccooiiiiiiiiii 361
Project Time Computations ............cocvvviiiiiiiiiiiinniiininien e 361
Probabilistic Activity Time EStmates .............cccocvoviviiniiiiiin 374
Project Crashing And Time-Cost Trade-Offs In Analysing Projects..... 379
QUESTIONS 1 1uvt it 388
PrOBIBIMIS .ot 389
References and Further REAdING . ....vvvvviiiiiiii 395
APPENDIX ..o 397
TABLE A-1 NORMAL Z CURVE AREAS ..., 397



1V a

INTRODUCTION TO
OPERATIONS MANAGEMENT

CHAPTER 1
OPERATIONS MANAGEMENT,

OPERATIONS STRATEGY AND
PRODUCTIVITY







. Chapter
Operations Management,

Operations Strategy
And Productivity

CHAPTER OUTLINE

THE ROLE OF OPERATIONS MANAGERS IN
ORGANIZATIONS

OPERATIONS AS ONE OF THE THREE
PRIMARY FUNCTIONS OF ORGANIZATIONS

STRATEGICAL OPERATIONS MANAGEMENT

DYNAMICS OF OPERATIONS
MANAGEMENT STRATEGY

CRITICAL SUCCESS FACTORS IN
OPERATIONS MANAGEMENT

ACHIEVING COMPETITIVE ADVANTAGE
THROUGH OPERATIONS MANAGEMENT

PRODUCTIVITY
Questions
Problems

References and Further Reading




CHAPTER 1

OPERATIONS MANAGEMENT,
OPERATIONS STRATEGY
AND PRODUCTIVITY

Operations management is at the heart of substantial amount of changes
affecting the business world. It promotes the creativity, and has a critical,
strategic role in the organizations. Operations Management is concerned
with producing tangible and intangible goods upon which we all depend
and producing goods is of the vital reason for any organization’s existence.

All organizations including not-for-profit organizations can be
expressed as production systems. They convert a set of tangible or
intangible goods into one or different type of products which may also be
called as tangible or intangible products or a combination of them. The
inputs can be materials, labor, equipment, money, management, energy
etc. The outputs can be cars, computers, refrigerators, food, textile, legal
services, a holiday program, insurance, education, a TV program, etc.

Operations management is simply the management of productive
systems. In other words, it is the management of all activities needed to
create a value in the form of goods and services in business organizations.
These activities extend from supplier to customer along a value chain.
The primary activities in operations management include developing
projects, selecting processes, locating facilities, designing production
systems, arranging layouts, designing jobs, organizing work, measuring
performance, managing quality, scheduling work, managing inventory
and so on.

Operations are indeed transformation processes and exist in the
systems of any kind of production (Figure 1).
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INPUTS
Materials
Labor
Equipment

OUTPUTS

Goods
Services

TRANSFORMATION
PROCESS

Energy

Management

Capital

etc.

FIGURE 1.1 A Production System

The transformation process may be psychological like in the
entertainment sector, informational like in communication sector,
physiological like in healthcare sector, physical like in manufacturing
operations or locational like in transportation operations etc. Operations
management is concerned with creating goods and services to satisfy the
needs of the customers (Figure 2).

Supply of product Demand for product

@

FIGURE 1.2 Demand-supply loop between customers and operations

THE RoLE OF OPErATIONS MANAGERS IN
ORGANIZATIONS

Operations managers responsibility for the management process in
operations function area consists of planning, organizing, staffing, leading,
and controlling. For all decisions of the management process, an operation
manager needs information which is specific to the production system
(Figure 3). The information may be related to inputs, transformation
process where operations exist or outputs.

5
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decisions Operations decisions
- - Managers 3 -
information information
informaion I l decisions
v A\ 4
Inputs Operations —_— Inputs

FIGURE 1.3 The role of an operations manager in the operations system

The critical decisions of operations managers cover product design,
process selection, capacity planning, facility layout, job design, production
system design, inventory management, materials requirement planning,
supply chain management, and quality management. To be successful
in making those decisions related to all these critical issues, operations
managers need technical, conceptual, and behavioral skills.

Another prime task of operations managers is promoting the creativity
which will allow organizations to respond to so many changes. The
operations managers as a production manager, a plant manager, a shop
manager, a supervisor, a chef, a production engineer, an operations
analyst, a site manager etc, all are expected to cope with the changes in the
environment and bring innovation to the operations system continuously.

Effective operations managers put the emphasis on improving revenues
and at the same time, enabling goods and services to be produced more
efficiently. It is this combination of higher revenues and lower costs which
is very important to any organization.

OPERATIONS As ONE OF THE THREE PRIMARY
FuncTions OF ORGANIZATIONS

Operations, finance and marketing are the three primary functions in business
organizations. These functions overlap as shown in Figure 1.4 below:

Operations

FIGURE 1.4 Primary functions in an organization
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In the central area where the three functions overlap, the related activities
of all functions are resembled. The areas where pairs of functions overlap
denote the related activities of those primary functions. In the rest of the area,
the functions have different activities and work independently to make their
contributions. In the overlapping areas, the primary functions are dependent
on each other and they all interact to achive the goals of the organization.

The success an organization reaches is not only due to how well each
area performs but also how well the areas are consistent with each other. For
instance, if a decision is taken to use a long production run by the operations
function, whereas if the marketing function has the decision to customize the
product and use a unique structure each time, the result will be a catastrophe.

STRATEGICAL OPERATIONS MANAGEMENT

The strategical management system of an organization covers the whole
organization and the strategical operations management is a subsystem of
it. To have an effective operation’s strategy, it should be consistent with the
overall organization’s strategy. The operations function is most likely to be
successful when the operations strategy is integrated with other functional
areas of the company, such as marketing, finance, human resources.

From strategical point of view, any operations function may have three
primary roles to play in the organization. First, it may act as a driver of
the organization’s strategy. Secondly, it may act as an implementer of the
organization’s strategy and as a third role, it may act as a supporter of the
organization’s strategy.

Strategical operations management system

Tactical operations management system

Base level operations management system

FIGURE 1.5 Subsystems of the operational management system

The above structure represents the framework for operational
management systems and may be used to compare strategical operations
management subsystem with tactical operations management subsystem
and base level operations management subsystem when we consider
the whole operations management system of the organization. In
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strategical operations management system, problems are addressed by
top management. In the top level, long-range analysis and predictions are
involved and the activities are goal oriented.

Operations strategy deals with operational aspect of the organization’s
strategy. Strategical decisions relating to operations strategy includes
product design, quality, process design, choice of technology, new facilities,
location selection, etc. and any other operational systems must align with
the strategic goals.

DynaMics OF OPERATIONS MANAGEMENT
STRATEGY

Since every field of company is subject to change and there are always changes
occuring in the competitive environment, operations management strategy has
to change constantly. For instance, operations management strategies of the
company should change due to the changes in the life of the product produced.

In the birth phase of the product’s life cycle, product design and
development is critical. Frequent product and process changes may be
needed to be planned and the relevant decisions needed to be taken by
the strategical operations management at this stage. Utilizing different
proto-type studies to find out the most economic approach for larger
volume production is looked for throughout this stage and there may be
few or no competitors accordingly. For the growth phase, competitive
product improvements and differentiation providing flexibility in options,
and increasing capacity may be needed to be planned in the operations
management subsytem. Increasing number of competitors may appear
along this period. When the product’s maturity phase is reached, decisions
may be taken like long production runs with most economic capacity, more
minor and less rapid product modifications and the number of competitors
stabilizes within this period. After the decline phase, reducing capacity with
little product differentiation can be considered as operations management
strategy of the company since termination of that type of production is
going to be discussed in the near future and the number of competitors
decline in the same way.



CHAPTER 1: Operations Management, Operations Strategy and Productivity If 9

CRimicaL Success FACTORS IN OPERATIONS
MANAGEMENT

Critical factors help the operations management function provide a
competitive advantage. Those factors are relatively few activities that make
a difference between having and not having a competitive advantage and
that’s why we call them critical. The critical success factors of operations
management may overlap with the other primary functional areas of the
company such as marketing or finance.

Once a strategy and critical success factors have been identified in the
strategical operations management subsystem, the necessary activities
should be grouped in the organizational structure. Then plans, budgets,
and programs are needed to be built successfully to implement strategies
that achieve missions.

If a differentiation is chosen to be achieved via innovation and new
products, the critical success factor of the system may be product design.
For the differentiation via quality, the critical success factor would be
institutionalizing the quality. Or differentiation, also may be related
to process, layout, location, human resource, supply chain, inventory,
maintenance, scheduling etc.

ACHIEVING COMPETITIVE ADVANTAGE THROUGH
OPERATIONS MANAGEMENT

If an organization carefully focuses attention on operations strategy, the
organization becomes more competitive than the other companies. When a
company wishes to have a competitive advantage, a system with a unique
advantage over competitors is needed to be created.

The operations managers achieve competitive advantage via
differentiation, low cost, response, and any other order winning dimensions.
Either pure forms of these strategies or some combination of them will be
implemented to create customer value in an efficient and sustainable way.

When competing on differentiation is chosen, the organization’s
opportunities should be utilized not only for creating uniqueness located
within a particular function or activity, but also everything that the firm
does. Differentiation should include everything about the tangible or
intangible product like physical characteristics and service attributes,
which influences the value that the customer derive from it.
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The company may compete on low cost by identifying the optimum size
and utilizing the facilities effectively and may become a low-cost leader
among other companies. That company may also generate the competitive
advantage through flexible, reliable, quick response which ought to have
a value to the end customer. Through these specific strategies, operations
management can increase productivity, and generate a sustainable
competitive advantage.

PRODUCTIVITY

The term productivity is used to see the achievement of productive use of
organization’s resources in a company. In general, productivity measures
amount of output produced per unit of input used as resource. The most
general formula of productivity is expressed as the ratio of output to input.

Productivity = Output / Input 1-1

When we measure productivity of a system, we have to choose the
boundaries of the system in the most appropriate way. The system may
resemble a department, an organization, a sector in industry, entire industry
or a country and the system boundaries should be chosen accordingly.
Then how effectively resources are used can be tracked over time. For
instance, by combining productivity measures of various companies in a
sector based on a definite time period, aggregate results might be found.

An operation manager is concerned with productivity to make more
profit or increase the market share of the company. Minimizing wastes
when using resources also brings solutions to the environmental pollution
issues. National productivity is also one of the primary concerns at a
country, since high level of productivity brings high standards of living.
When we consider the economy of a nation, increasing the wages or prices
without an increase in national productivity may result in inflationary
pressures on the nation’s economy.

Productivity is measured in different ways depending on the type of
comparison bases. If the productivity measure is based on only one type of
output and a single input, partial productivity of the system is measured. If
productivity of products based on more than one type of input is measured,
multifactor productivity of the system is concerned. If all the outputs and
inputs are included into the calculation, total productivity of the system is
calculated.



