
CHAPIE R ONE

lntroduction to Production and
Operations Management

Learntng Oblectlves

After reading this chapter, you should be able to:

. Understand the nature of production.

. Define and explain the production system model.

. Bring-out the imponance of production function.

. Distinguish between production and operations management.

. List characteristics of modern production and oPerations functions'

. Discuss organsiation of production function.
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I NATURE OF PRODUCTION

Among all the functional areas of management, production is considered to be crucial in

any industrial organisation. Productiotr is the process by which raw materials and otlter inputs

are converted into finished products. The other word synonymously used with production is

manufacturin€!. some people try to clraw distinction between the two term(: production and

manufacturing. Manufacturing is understood to refer to the process of producing only tangible

goods, whereas production includes creation of both tangible goods as well as intanSable

services. Though distinction of this type is sought to be made, we use lhe terms production

and manufacturing synonymously in this book.

Nature of production can be better understood if we view tlle manufacturing function

fronr three angles: producflon aJ a sy-stent, production a-s an olSanlsatronal function and

dec rrott making in prortrrclion.

I PRODUCTION AS A SYSTEM

A system is understood as a whole which cannot be taken apart. lt must be studied as a

whole. While looking from this perspective, we may note that lhere are three systems:

0) production system,

(lr) conversion sub-system, and

(lil) control sub-system.

Read Iable /. I for definitions of the three concepts

Production system receives inputs in the form of materials, personnel, capital, utilities

and information. These inputs are changed in a conversion sub-system into desired products

and services, which are called the outputs. A portion of the output is maintained in the conlroi

sub-system to determine if it is acceptable in terms of quantity, cost and quality. lf the output

is acceptable, no changes are required in the system. lf, however, the appropriate standards

are not met, managerial corrective action is required. The control sub-5yslem ensures a uniform

level of system performance by providing feedback information so that corrective act,on may

be taken by managers. Exhibit 1.7 illustrates the production system.

Table 1.1 : Production Systom Concopts

::::"i: '

. .:li. :'Corrc€pt:: Definition

2. Convereiou sub-system

3. Control sub-system

A system whose function is to convert a set of inputs into & set of
desired outputs.

A sub-system of the larger production eystem wbere itrputs are
converted into outputs.

A sub-system of the larger production system where a por{ion of
ihe outpui is monitored for feedback signals to provide corrective
action if required.
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I PFODUCTION AS AN ORGANISATIONAT FUNCTION

The core of a production system is its conversion sub-system, wherein workers, materials
and machines are used to convert inputs into products and services. This process of conversion
is at the heart of production function and is present in some form in all organisations. lt may

be stated that every organisation, irrespective of its purpose, has a production function where
departments and personnel play a central role in achieving the objectives of the organisation.

I DECTSION-MAKING IN PRODUCTION

Operation managers are required to make a series ofdecisions in the production function.
They plan, organisei staft direct and control all the activities in the process of converting all
the inputs into finirhed products. At each level, ole1ql11g m_An?gers are expected to make

decisions:nd impleme!!-!b911-lgo-

The decisions made by operation managers about the activities of production systems

tend to fall into three general categories, viz.,

l. Strategic decisions relating to products, processes and manufacturing facilities. These

decisions are Edqr qlcs-h atlin&lqategic importance_and long{erm signifiilnce for the
orsanisation.

ll. Operating decisions relatinB to planning prodqc_tion to meet demand. These decisions
are necessary in order to ensure that the ongoing production of goods and services meets
the market demand and provides reasonable profits for the organisation.

lll. Control decisions relating to plq0[in&and E1rotfolling operations. Thesedecisions concern
the day-to-day activities of workers. quaiity of producrs--nd services, production and

oV6?6 ad-costs and maintenince of machines.
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Tablt: 1.2 lists the tvpe of decisions and the areas of their involvement'

I IMPORTANCT OF PKSOUCTION FUNCTION

It needs no exnggeration k) say th.tt productir:n makes significant contribution to society's

well being. The stanciard of living Of people depends on production of goods and services.

More the produt:tion, higher the standard of living of the people. Alexander Solzhenitsyn in

hisnovel August 1914 beautifully sums up the importance of production. One of the characters

in the work is suyataslav Lakintovich obodovsky, a former anarchi\t, who maintains the

following position: ,,As for inclustry, anyone who has created somethinS with his own hands

knows that production is neither capitalist nor socialist but one thing only, rt is what creates

national wealth, the comnton natiOnal b.rsis without which no country can exist."

Having reached that conclusion, obodovsky goes on to say: "Before, I was mo5t concerned

with how to distribute everything that other people had created without my help Now my

main oreoccuDation is how to create. The best brains and hands in the country should

Table 1.2 : P0M Decisions and theil Applications

Type of Decisions Area of Involvement Nature of Activities

I. Strategic Decisions
(Planning Products)
Processes and
Facrlities)

1. Production Precesses

2. Production Tcchnology

3. Facility Layout
.1. Allocating Resources

to Strategic Alternatives

5. Long Range CapacitY
Planning and Facility Location

Developing long range production
plans including process design.

Selecting and managing
production technology.

Planning the amangement of facilities.

Planning for the optimal distribution of
scarce resource6 among product lines
or business units.

Answering the 'how much' and 'where'
questions about long range produclion
capacrty.

Operating Decisions
(Planning production
to meet deroand)

1. Production Planning
Systelns

2. Indepcndent Dcmand
Inventory Systems

3. Resource Requiyements
Planning Systcms

,1. Shop I'loor Planning nnd
Control at cach work ccntre.

5. IMateri.rls trilaDagenrent

Aggregate planning and master
production scheduling

Planning and controlling finished
goods inventories

Planning materials and caPacitY
requrremenis.

Short range decisions about what
to produce and when to Produce

Ivlanaging all facets of materials system.

III. Control Decisious
(Planning and
Operations)

1. Productivily and
Ernployees

2. Total Quality Jontrol

3. Project Plrrnning and
Control Techniques

4. Maintenance Nlanagement
and Rclrability

Planning for the effective and e{ficient use

of human resources in oPerations.

Planning and controlling the quality of
products and services.

Planning and controlling projects.

Planning for maintaining the ,rru"hirr""
and facilities of production.
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concentrate on doing that; we can safely leave distribution to the second-raters. when enouSh

has been built and made, then even ii distribution is less than perfect, no one will be left

completely without his share'

Competitiveadvantageofcompaniesishigh|yta|kedaboutthesedays.|tisbe|ieved
that a firm, strong in competitive advantage, is well poised to succeed whatever may be the

constraints or resiraints. Firms look to production function to achieve competitive advantage'

Production function can offer competitive advantage to a firm in the following areas:

. Shorter new-Product-lead time

. MOre inventory turns

o Shorter manufacturing lead time

. Higher quality

o 'Creater flexibility
. Better customer servlce

o Reduced wastage

Many causes that deny competitive advantages to..any firm can be attributed.to

manufacturing function-specifically to poor quality and reliability' delayed deliveries' high

production costs and lack of adequate inventory at the riSht time'

It has long been recognised that high productivity is one of the keys to high standard of

living and is thi backbone of a nation's economic progress. lapan's economic prosper'ty and

u grJur", standard of living of Japanese may be attributed to high productivity .lt may.be

staled that the production function offers vast scope for achieving productivity with effective

i"""g"r"* oi materials and lead time, and with befter control of cost, a firm will be able to

bring out more output from a given input at reasonable cost Table l 2 shows the different

areas of achieving ProductivitY

IPR0DUcT|0NMANAGEMENTAN00PERAT|0NSMANAGEMENT
Production management refers to the application of management principles. to the

oroduction function in i f".tory. In other words, production management involves application

of planning, organising, directing and controlling to the production process'

TheappIicatiorrofInanirSemcnttothefieldofproductionhasbeentheresu|tofat|east
three devefopments. First is the development of factory system of ptoduction' Until the

emergence oi th" aon."pt of manufacturing, there was no such thing as management as we

1".*"i.'rtistruethatpeop|eoperatedbusinessofonetypeoranother,butforthemostpart,
these people *"r" o*n"r, of business and did not regard themselves as managers as well'

ih" ,".orrd 
"rr"ntially 

stems from the first, namely, the development of the large c.o.tp.oration

with many owners and the necessity to hire people to operate the business The third reason

stems from the work of many of the pioneers of scientific management who were.a rle to

demonstrate the value, from a performance and profit point of view, of some of the techniques

they were develoPing.

0perations Management

Operations management is often used along with production management in literature

on the subject. lt is thlrefore, useful to understand the nature of operations management'

Operatiuns'are purposeful actions or activities which are done methodically as part of a plan

of*o,l.uyaprocessthatisdesignedtoachievethepreiecidedobjectives.|tindicatesthat
operations managemenl consisti of tactics such as scheduling work' assigning resources

/roduction hslps

achieve cornpotitivo
adEitage.

Productiafl
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rpptcarloo ol
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including peopie, eqLripnront, managing inventories. ilssessjng qu.rlity standards, process type
decisions and the seqLren(:e for making inrli,.,iclLral itenrs is a product mix set, put it simple.
Operations nl.rn.rSellrent js understoocl as the Drocoss w,hcreby resources or inputs are converted
into more useful produds.

Distinction between Production and 0perations Management

A second re:lding of the last sent.)nce in the above para reveals that there is hardly any
difference betw,een the tern.rs l)roduction nr.ln.lger').rent and operations man.lgement. But there
are atleast two points of distinction betrvcen production nt.tnagen.tent and operations
managenrent. First, thc term produrlion man.lllernent is more used for a system where tangible
goods are procluced. Whereas, oper.ltions m.tn.rgement is nrore frequently used where various
inputs are transiornred irrto lrtangible services. Vierved fronr this perspective, operations
managernent r'vill r:ovr:r sLrch service orgarri:ations as banks, airlines, utilities, pollution control
.rgencies, suyrer bazaars, t'ducational institutions, libraries, consultancy firms and police
departments, in addition, i)t course, to nranufacturing enterprises. The second distinction reiates
to the evolution of the subject. Operations managenrent is the term that is used
nowadays. Productior.r rrir.r,rgenrent Preccdos operations mar.ragement in the historical growth
of the su biect.

The tr,r,o (listinctions not with standing, the terms production management and
operatjons rnanagenrent.tre used interr:hangeably. We also allow the same approach in this
DOOK.

Scope of Production and Operations Management

The scope of production and operation management is indeed vast. Commencing with
the selection of location, production management covers such activities as acquisition of
land, constructing buildings, procuring and installing machinery, purchasing and storing raw
materials and converting them into saleable products.

Added to the above are other related topics such as quality management, maintenance
management, production planning and control, methods improvement and work simpllfication
and other related areas. As subsequent pages in this book reveal, all these topjcs have been
discussed in ereater detail.

1. Improving volume of production 11. Good house-keening
2. Reducing rejection rate 12. checking absenteeism, thefts/pilferage and
3. Minimising rework rate misconduct

4. Maintaining delivery schedul.es 13. Eliminating accidents

5. Controlling idle machine and manpower hours 14. Effective grievance - handling

6. Establishing/updating/improving/setting 15. Efficient training and team building
iodustrial engineering norms 16. Minimising inventory and achieving better

7. Updating processes and procedures yields

8. Maintainiug accuracy and timeliness of 17. Enhancing customer satisfaction
Management Information System 18. Total Quality Management (TeM)

9. Decreasing macline set-up time 19. Business process Re-engineering (BpRE) .

10. Controlling overtime 20. Automation
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I CHARACTEBISTICS OT MODERN PRODUCTION

AND OPERATIONS FUNCTION

The production management of today presents certain characteristics which make it look

totally different from what it wai during ihe past' Specifically' today's production system is

characterised by at least four features'

1. Manufacturing as Competitive Advantage

In the past production was considered to be like any other function in the organisation'

When demand was high and production capacities were inadequate' the.concern I'vas 
.to

somehow muster all inputs anl use them to produce goods which would be grabbed by

market. But today's scenario ls contrasting' ilants have excess capacities' competition.'s

mounting and firms look and gain competitiie advantage to.survive and succeed' Interestingly'

pr.a".iii" tvu"t off"rs u"sirclp" to Bain competitive edge and firms intend to exploit the

potential. Total Quality r"r"n"g"t"nt (iQtvl), time-Aased Competition' Business Process Re-

engineering (BPRE), ,ust-in-Tim; 0til' iotus"a Factory' Flexible Manufacturing Systems (FMS)'

;;";;;i;riGr"i"i u"nrf".turinc'(ctM), and The Virtuat corporation are but onlv some

techniques which the companies aie employing to gain competitive advantage'

2. ServicesOrientation

As was stated earlier, service sector is gaining greater relevance these days. The production

system, therefore, needs to o"- o'g"nit"a i""piig in mind the peculiar requirements of the

service component. The entire ,.'nufu.turing n"ids to be geared to serve (i) intangible and

perishable nature of the ,".i."i, iiil .onrtani interaction with clients or customers, (iir) small

volumes of production to se*e iocal markets, and (iv) need to locate facilities to serve local

markets. There is increased presence of professionals on the production' instead oftechnicians

and engineers.

3. DisapPearance of Smokestacks

Commencingfrom|ndustria|Revo|utionti||themidd|eofthe20thcentury,production
system was dominated ov r.o["rtu.lr. These smokestacks (the term used by Alvin Toffler in

his book Power Shift) representeJ i;dustrial establishments which eiected thick smoke polluting

the environment around' SmJestacks not only disgorged reek' they produced nauseating

;il; ;;;ilJ Jurt, .re"t"d sound and in general were resembling ghosts' Not that thev

have become extinct but are disappearing gradually'

Protective labour legislation, environmental movement and gradual emergence of

knowledgebasedorganisationshavebroughttota|transformationintheproductionsystem.
Today,s factories are aesthetically designedand built,. environment friendly - in fact, they are

homes away from homes. coins'to iut"toty everyday- is no more excruciating experience' it is

like holidaying at a scenrc ,poi a ui'it to ABB; L & T or Smith Kline and Beecham should

convince the reader about tn-e 
'tiansformation 

ihat has taken place in the wealth creation

syslem.

4. Small has Become Beautiful

ItwasE.F.Schumacherwho,inhisfamousbook.smallisBeautiful'opposedgiant
orgunir"i;n, 

"na 
increased 

'pfti"tisation . 
He advocated'-instead' intermediate technology

based on smaller working units, community ownership, and regional workplaces utilising

local labour and resources. F";;i;, ;t;ll ;;s beautiful' Businessmen' all over the world' did

not believe in Schumacher's pftii"t"pf'V' Inspired by economies of scale' industrialists went

in for huge organisations and mass production systems'
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The wheel has turned its full circle. lf not for the reasons advanced by Schumacher, rye
find small and tiny manufacturing units sprouting everywhere. Increasing customisation, flexible
manufacturing system and similar other developments have made economies of scale outdated
and giant organisation irrelevant. Days are not far off when the giants of today like, HMT, ano
lrl will be decomposed into antiquity. These organisations are already showing signs of decay.
In their place, tiny units owned and managed by family members and started just a couple of
years back, are doing roaring business.

Why be Interested in Study?

Why a general reader should study production and operations management is a relevant
question. The following paragraphs answer the question. Factories occupy a unique place in
our country. They are the temples of modern India shouldering the stupendous task of lifting
our economy from its traditional and agrarian fold to modern and industrialised one. Next to
agriculture, it is the factories which are the largest employers. Thousands of families look to
the plants for support and sustenance. lt is the industrial establishments which oroduce the
various goods and services for our day{oday .onsunrption Facrories rre great ;nstitutions
which bring about desired changes in our socioeconomic outlook. our incomes. living
standards, wants, motives, thoughts, actions, life-styles and patterns are influenced by factories.
It is desirable that one should be knowledgeable about factories - their nature and scope, ano
their functions and problems.

A stuoy about factories helps us appreciate the role played by people in producing
goods and services. when a product is turned out by a plant, it is the result of fusion of the
efforts and services of scientists, engineers, technicians, managers, workers and ianitors. Factory
is not mere buildings and machines. Factory is people. The best of automation may result in
the reduction of number of people working in a plant but the presence and contribution of
human beings cannot be completely dispensed with. Neither factories, nor products be divested
of people They are the common ingredient of all activities that take place in factories.

The total picture about factory becomes clear by a close study of the subject. contrary
to popular belief, factory is not a sinner that has annihilated the handicrafts. Factory is not a
monster out to disrupt ecology. Not a satan that has destroyed the traditional values that we
once held dearly. Neither factory is a scourge that resulted in migration of people from village
to cities. Nor factory is a bad neighbour who disturbs our sleep early mornings by blowing
sirens. Systematic study of factory management reveals its interesting psychological, social
political, technical and artistic phases all of which lend colour, charactei anj genuine splendour
to the activities which p€rmeate an industrial enterprise.

Factory study helps in se/ecting a career. As was mentioned earliet factories are potential
employers. They offer attractive positions for effective executives, brilliant scientists. financial
wizards, creative artists, skilled technicians and han*working workmen. First step in selecting
a career is to understand the various positions [operations executivey'manager; line manager;
operations planning analyst; materials manager; purchasing manager; inventory manager;
production control and scheduling managef quality manager; facility ,an"ger; prop.t
nranager-internal or external etc.l available in a factory and what they demand, in terms of
qualification and experience. Next siep is to waluate one's fitness in relation to the reouirernents
of the job. Submitting applications and attending interviews will follow later.

Taking a close look at the subject by practising managers helps them in at least two
ways. First, it has been recognised that high productivity has been one of the keys to the high
standard of living. Productivity is the backbone of a nation's economk progiess. ln tho-se
countries where productivity is high, living standards are also high. Increasing productivity
should be a national challenge, and it behaves all managers to do their utmost tJ achieve ever
increasing levels.
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Second, the managing of a manufacturing firm today presents a Sreater challenge than

ever before. Top managers of companies are presented with endless streams of problems that

arise from continuing inflation, energy crisis, high taxes, government regulations and intense

foreign competition. To get some ide.a of the magnitude of these problems one need but pick

up a daily newspaper or news magazine and read about efforts to offset price increases' to

secure plant moderntsation, to increase productivity, to meet foreign competition and so forth'

fno*f"ag" aboul the ways of managing procluction and operations management is highly

useful to the executives.

I ORGANISATION OF PRODUCTION FUNCTION

We have read in the jmportance of production function section thal it plays a pivotal

role in achieving competitive advantage So it is necessary to set up a sound end efficient

organisbtion fo, ih" purpo." of achieving its objectives. The following Exhibit 1.2 details how

a production function is orgdnlsed.

The POM department is headed by a senior vice president of operations' who organlses

the department with the help of plant manager as well as staff heads' who are reporting to

him/or her.

Operations management
Iine of direct responsibilitY

lnventory
tr4anagement

Production Iine associAtes
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Duties and Responsibilities of Production Managers in Manufacturing 0rganisations

The following are the duties and responsibilities of production managers i11 manufacturing
organ isations:

1. Planning the geographical location of the factory.

2. Purchasing production equipments.

3. Layout of equipments within the factory.

4. Designing production processes and equipments.

5. Product design.

6. Designing production work and establishing work standards.

7. Capacity planning.

8. Production planning and scheduling.

9. Production control.

10. Inventory management.

1'l . Supply chain management.

12. Quality control.

13. Production equipment maintenance and repair.

14. Measurement and monitoring of productivity.

15. lndustrial relations.

16. Health and safety.

12. Staff selection and liaisoning.

18. Budgeting and capacity planning.

Emerging Bole of the Production and 0porations Manager

Liberalisation of Indian Economy (after 1991) with piivatisation and globalisation has
brought about major changes in the business environment. Moving with the changes in business
environment is very important for any organisation which has plans to stay back is the industry.
The entry of MNCs into almost every sphere of industry has created a sense of competition in
the Indian industry. Facing competition with MNCs is possible only when managers are able
to accept new responsibilities. The same is the case for production and operations managers
in lndia. The following are the new responsibilities of production and operations managers in
lndia:

1. Take part in strategic decision making of the company.

2. Take part in the implementation and use of Enterprise Rdsource Planning in the company.

3. Automate processes as per the requirements of the company.

4. Enhance the Research add Development effort in developing self-relevant new
technologies.

5. Reduce lag in implementation of projects [new productVservices launching; expansion
of facilities) due to increased competition.

6. Protect the environment by implementing environment and pollution norms established
by the Covernment from time to time.

Z. Act as a member of the concurrent engineering teams in new product design and old
product development.

8. Develop long-term strategic relationship with supplies by acting as supply chain managers.
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10.

Give more attention to technology manaSement, in view of joint ventures of multinational

companies with domestic companies.

Be an internal quality auditor in quality certification programming such as ISO 9000

series and ISO 14000.

RECENT TRENDS IN PRODUCTION/OPEBATIONS MANAGEMENT

Many recent trends in production/operations management relate to Slobal competition

and the impact it has on manufacturing firms. Some of the recent trends are :

1. Global Market Place: Clobalisation of business has compelled many manufacturing

firms to have operations in many countries where they have certain economic advantage'

This has resulted in a steep increase in the level of competition among manufacturing

firnrs throughout the world.

2.Production/OperationsStrategy:Moreandmorefirmsarerecognisingtheimportance
of production/operations strategy for the overall success of their business and the necessity

for relating it to their overall business strategy'

3. Total Qualily Management OQM): TQM approach has been adopted by many firms to

achieve customer saiisfaction by a never-ending quest for improving the quality of goods

and services.

4. Flexibitity: The ability to adapt quickly to changes in volume of demand' in the product

mix demanded, and in product design.or in delivery schedules' has become a major

competitive strategy and a competiti; advantage to the firms. This is sometimes called

as agi le man uf actu r i ng.

5.TimeReduction:Reductionofmanufacturingcycletimeandspeedtomarketforanew
product provide competitive edge to a firm over other. firms' When companies can

provide products at the same pricJ and quality, quicker delivery (short lead times) provide

one firm competitive edge over the other'

5. Technology : Advances in technology have led to a vast array of new products' new

processes=ind new materials and components' Automation, computerisation' information

and communication technologies have revolutionised the way companies operate'

Technological changes in products and processes can have great impact on

competitiveness and quality, ii the advanced technology is carefully integrated into the

existing system.

7. Worker Invo|vement: The recent trend is to assign responsibiIity for decision making

andprob|emso|vingtothelower|evelsintheorganisation'Thisisknownasemp|oyee
involvement and empowerment. Examples of worker involvement are quality circles

and use of work teams or quality improvement teams'

8. Reengineering : This involves drastic measures or break-through improvements to- 
irpro'u" the p-erformance of a firm. lt involves the concept of clean-slate approach or

starting from scratch in redesigning the business processes'

9. Environmental lssues : Today's production managers dre concerned more and more

with pollution control and waite disposal whiih are key issues in protection of

environment and social responsibility. There is increasing emphasis on reducing waste'

recycling waste, using t"ir+o*i. c'hemicals and using biodegradable materials for

packaging.

10. Corporate Downsizing (or Right Sizing) : Downsizing or right sizing has been forced.on

firrs to shed their obesity. This has become necessary due to competition, lowering

productivity, need for improved profit and for higher dividend payment to shareholders'
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1t. Supply-Chain Management : Management of supply-chain, from suppliers to final

customers reduces the cost of transportation, warehousing and distribution throughout
the supply chain.

12, Lean Production: Production systems have become lean production systems which use
minimal amounts of resources to produce a high volume of high quality goods with
some variety. These systems use flexible manufacturing systems and multi-skilled
workforce to have advantages of both mass production and job production (or craft
production).

OUESTIONS

I . What is production and operations management?

2. Discuss the nature of oroduction.

3. Differentiate between production management and operations management.

4. Discuss the importance of production function.

5. Discuss the scope of production management.

6. Define the term 'Production System.' Name the inputs of the production system. How can
they be classified ?

7. Name the various subsystems used in a 'Production System.' State the importance of a
'subsystem.'

8. Define the terms 'strategic decision', 'operating decision' and 'control decision' with examples.

9. Discuss the characteristics of modern production and operations function.
10. Describe how production function is organised in a manufacturing firm with the help of an

organ isational chart.

1 1. Discuss the various POM decisions and their applications.

12. Discuss the duties and respons ibilities of production managers in manufacturing organisations.
13. Discuss the emerging role of the production and operations manager in India.
'14. Discuss the recent trends in production and operations management.

*:F*rle*


