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INTRODUCTION

Economic theory or analys sfurnishesthe economistswith aset of toolswhich they use
to analysethe nature of the observed economic phenomenainthereal world. Economic
theory may, therefore, be appropriately defined as a ‘box of tools” with which the
economistsconstruct economic modelsin order to study the economic phenomenawhich
frequently occur in thereal world. Although the analytical toolsin the kit-bag of an
economist areinadequate to enable him to handle each and every individual economic
occurrencein sofar asit revea sitsown peculiarities, these neverthelessenablehimto
analyse certain common features of individual economic occurrences. Like other
sciences, economic theory also provides us with the general propositionswhich are
employedintheanays sof economic phenomenawithin certainlimits. Thelimitationsof
thesetheoretical economic propositionsinanaysing theindividua economic phenomenon
emanate from the assumptionswhich form the basis of these propositions. Sincethe
assumptionsforming thebedrock of economic theory arevery seldomredistic, economic
theory resembling actual reality isarare occurrence. To the extent that all economic
theories are based on certain assumptions, these theories abstract from reality. The
more general or universal isthe economic theory the greater isits abstraction from
redlity.

Formally tracing its origin to Adam Smith’s mounmental work entitled AnInquiry
into the Nature and Causes of the Wealth of Nations, first publishedin 1776, economic
theory can today take pridein calling itself more than two centuries and three decades
old. Itsdevelopment during thislong period, however, hasfailedin following any set
pattern, being seldomin the samedirection. Economic theory, both past and contemporary,
isthe product of numerousinfluencesand factorsaffecting one another. The philosophical
thought of a particular period or of aparticular writer hasalso influenced the kind of
theory which hasdevel oped over thisperiod. 1tsdevelopment hasa so beeninfluenced
by the political biases of writersover thelong period of its history. For example, the
classical economictheory wasinfluenced, inno small measure, by the political biasesof
the classical economists. Similarly, the Marxian economic theory was couched in Karl
Marx’s political philosophy.

It is doubtful to say if David Ricardo would have developed his theory of
international trade without astrong animusagainst thelanded class. Thetheory, however,
survivestheremoval of hisprejudices. The devel opment of economic theory hastaken
place over several periods with each period marked by certain special features not
found inthe other periods. Consequently, economic theory doesnot belongtoany single
individua, country or age. Obvioudy, itsoutlook and ownershipisessentially cosmopolitan.

Thereisno unanimity among economistsabout the nature and purpose of economic
theory. Should economic theory accurately describeitsassumptions? Or, should it predict
actual future events? Or, should it predict consequences of certain causes in an “ideal’
world? The principal function of an economictheory isto explainthe nature of economic
activity and to predict asto what will happeninthe economy at agiventimeinfuture.

A perfect theory, besidesbeing realistic in itspresentation, should be competent
to predict the consegquences of certain given events. For instance, assuming that the
producer’s objective function is only to maximize their profits, given the data about the
supply and demand functionsand input prices, it should belogically possibleto deduce
thetotal amount of the commodity output which producerswill produce and thetotal
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amount of net profit earned by them. If the government now imposes an ad valorem
commodity tax on the producers, we can find out itsimpact on the output, price and
profit. By itsvery nature, however, economic theory cannot always be descriptively
realistic. The purpose of economic theory isto devel op hypotheseswhich are abstract
from the essential featuresof the complex real world. Economictheory should formulate
guestions pertaining to an economic phenomenon. It should also indicate the mode of
answering these questions. This book Economic Theory, will deal with the various
aspectsof economic theory.

Thebook, Economic Theory, iswrittenin asef-ingructional format and isdivided
into six units. Each unit beginswith an Introduction to the topic followed by an outline
of the Unit objectives. The content isthen presented in as mple and easy-to-understand
manner, and isinterspersed with Check Your Progress questions to test the reader’s
understanding of thetopic. A list of Questionsand Exercisesisalso provided at theend
of each unit, and includes short-answer aswell aslong-answer questions. The Summary
and Key Terms section are useful tools for students and are meant for effective
recapitulation of thetext.



UNIT 1 BASIC ECONOMIC ISSUES

Sructure

1.0 Introduction
1.1 Unit Objectives
1.2 Economy and its Basic Problems: Resource Scarcity and Unlimited Wants
121 Why Doesthe Problem of Making Choice Arise?
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1.0 INTRODUCTION

Any activity that producesgoodsand servicesis productive activity and any activity that
creates goods and services of valueis called economic activity. The basic objective
behind al economic activitiesisto makeincome, the source of livelihood. Animportant
feature of economic activitiesisthat they areinterrelated and interdependent in the
sense that producers produce what consumers want to consume and consumers can
consume only what producers produce and they produce only as much as consumers
arewillingto consume. Similarly, sellerscan sell only what buyersarewillingto buy and
buyers can buy only what is offered for sale; and so on. This interrelatedness and
interdependence of economic activitiesare carried out in aself-operated system.

An economy is a social organism in which people act, interact, cooperate
and compete in the process of production and consumption to make their living.
Aneconomy iscongtituted of interrelated and interdependent economic activitiesof the
economic players. Economic playersincludeindividual s, households, firms, farms,
factories, financia inditutionsand government. All kindsof economic activitiesarecarried
out withintheframework of an economic system. A free economic systemisestablished
and governed by two economic forces—demand for and supply of goods and services.
Demand and supply forces create a market system—called market mechanism. The
interaction between the market forces of demand and supply makesthe economic system
of the country. A clear understanding of the economic system and its workingisa
necessary condition for making appropriate businessdecisions.
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Thisunit will introduce you to the basi ¢ problems an economy isalwaysfaced
with. The economic problem isone of the basic economic theoretical principlesbeing
employed inthe operation of any economy. The economic problem model assertsthat
thereis resource scarcity, i.e., available resources arenot sufficient to satisfy our al
wants and needs. Threequestionsarisefrom this: first, what to produce; second, how
the factorsof production, namely capital and labour, areto beallocated to produceit;
and third, for whom those goods or service should produce (aproblem of allocation of
resources). Economics revolves around methods and possibilities of solving this
fundamental economic problem.

Devel oping countries have aunique set of economic problemsand challengesto
economic devel opment. Economic problems of these countriesincluderural poverty,
low income, inequality inthedi stribution of incomeand opportunities, resource congraints
andlow level sof technol ogy, innovativeness, and human and physical capitals. You will
learn about all these problemsinthisunit.

1.1 UNIT OBJECTIVES

After going through thisunit, you will beableto:

- Discussthe major microeconomic and macroeconomic problemsfaced by an
economy

- Assessthe production possibilitiesand opportunity cost of an economy
- Describethe various economic problemsof devel oping countries
- Discussthe magjor differences between macro and micro economics

1.2 ECONOMY AND ITSBASIC PROBLEMS:
RESOURCE SCARCITY AND UNLIMITED
WANTS

Economics as a social science studies economic behaviour of the people and its
consequences. What i seconomi ¢ behavi our? Economic behaviour isessentidly theprocess
of evaluating economic opportunitiesopen to anindividual or asociety and, giventhe
resources, making choice of the best of the opportunities. The objective behind this
economic behaviour isto maxi mizegansfrom the avail ableresourcesand opportunities.
In their effortsto maximize their gains from their resources, people have to make a
number of choicesregarding the use of their resourcesand spending their earnings. The
basi c function of economicsisto observe, explain and predict how people (individuals,
households, firmsand the government) as decision-makers make choi ces about the use
of their resources (land, labour, capital, knowledge and skills, technol ogy, time and space,
etc.) to maximizetheir income, and how they as consumers decide how to spend the
incometo maximizetheir total utility. Thus, economic isfundamentally the study of
choice-making behaviour of the people. The choice-making behaviour of the peopleis
studied inasystematic or scientific manner. Thisgiveseconomicsthe statusof asocial
science.

For the purpose of economic analysis, people are classified according to their
decison-making capacity asindividuals, households, firmsand the society, and according
to the nature of their economic activity as consumers, producers, factor ownersand



€conomy managers, i.e., the government. Asconsumers, individualsand households,
with their given income have to decide ‘what to consume and how much to consume’.
They haveto makethese decisionsbecause consumersare, by nature, utility maximizers
and consuming any commodity in any quantity does not maximize their gains, the
satisfaction. Asproducers, firms, farms, factories, shopkeepers, banks, transporters,

etc. have to choose ‘what to produce, how much to produce and how to produce’

becausethey too are gain maximizersand producing any commodity in any quantity by
any technique will not maximizetheir gains (profits). Aslabour, they have to choose
between alternative occupations and places of work because any occupation at any
placewill not maximizetheir earnings. Likewise, the government hasto choose how to
tax, whomtotax, how much to pend and how to spend so that socid welfareismaximized
at agiven social cost. Economicsasasocial science studies how people make their
choices.

It isthiseconomic behaviour of theindividuals, households, firms, government
and the society as a whole which forms the central theme of economics as a social
science. Thus, economicsisfundamentally the study of how peopledlocatetheir limited
resources to produce and consume goods and servicesto satisfy their endless wants
with the objective of maximizingtheir gains.

1.2.1 Why Does the Problem of Making Choice Arise?

Theneed for making choice ari ses because of some basic facts of economiclife. Let us
look at the basi ¢ facts of human lifein somedetail and how they create the problem of
choice-making.

1. Unlimited human wants, desires and aspirations

Thehigtory of human civilization bearsevidenceto thefact that human desireto consume
more and more of better and better goods and serviceshasever since beenincreasing.
For example, housing need hasrisen from ahut to luxury palace, andif possible, ahouse
in space; the need for means of transportation has gone up from mule and camel to
supersonic jet planes; demand for means of communication hasrisen from messengers
and postal servicesto cell phoneswith camera; need for computational facility from
manual cal culation to superfast computers; and so on. For anindividual, only theend of
life bringstheend to his’her needs. But for homo-sapiens, needsand desirescontinueto
grow endlesdly.

Human wants, desiresand needsare endlessin the sensethat they go onincreasing
with increase in people’s ability to satisfy them. The endlessness of human wants can be
attributed to (i) people’s insatiable desire to raise their standard of living, comforts and
efficiency; (ii) human tendency to accumulate things beyond their present need;
(iii) increasein knowledge about i nventionsand innovations of new goods and services
with grester convenience, efficiency and serviceability; (iv) multiplicative nature of some
want (e.g., buying a car creates want for many other things—petrol, driver, cleaning,
parking place, safety locks, spare parts, insurance, etc.); (v) biologica needs(e.g., food,
water, etc.) arerepetitive; (vi) imitativeand competitive nature of human beingscresting
needsdueto demonstration and bandwagon effects; and (vii) influence of advertisements
in modern timescreating new kind of wants. For these reasons, human wants continue
toincreaseendlesdy.

Apart from being unlimited, another and an equally important feature of human
wantsisthat they are gradable. In ssmplewords, all human wantsare not equal ly urgent
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and pressing, at apoint time or over aperiod of time. While some wants have to be
satisfied as and when they arise (e.g., food, clothes and shelter) and some can be
postponed, e.g., purchase of acar. Also, while satisfying some wants gives agreater
satisfactionthan others. Given their intensity and urgency, human wantscan bearranged
in the order of their priority. The priority of wants, however, varies from person to
person, and from timeto timefor the same person. Therefore the question arisesasto
‘which want to satisfy first” and ‘which the last’. Thus, the consumers has to make
choice ‘what to consume’ and *how much to consume’. Economics studies how consumers
(individual sand househol d) make choice between their wantsand how they allocate
their expenditure between different kinds of goods and servicesthey chooseto consume.

2. Resources scarcity

The need for making choi ce between the various goodsthat peoplewant to produce and
consume arisesmainly because resourcesthat are availableto the people at any point of
time for satisfying their wants are scarce and limited. What are the resources?
Conceptud ly, any thing3 which isavailable and can be used to satisfy human wantsand
desireisaresource. |n economics, however, resourcesthat areavailableto individuals,
households, firms, and societiesat any point of timearetraditionaly classified asfollows.

(1) Natura resources(including cultivableland surface, space, lakes, rivers, coastal
range, mineras, wildlife, forest, climate, rainfall, etc.)

(i) Human resources (including manpower, human energy, talent, professiona skill,
innovativeability and organizationa skill, jointly called labour)

(iif) Man-made resources (including machinery, equipments, tools, technology and
building, called together capital)

(iv) Entrepreneurship, i.e., theability, knowledge and talent to put land, labour and
capital inthe processof production, and ability and willingnessto assumeriskin
business

To these basic resources, economists add other categories of resources, viz.,
time, technology and information. All theseresourcesare scarce. Resource scarcity isa
relativeterm. Itimpliesthat resources are scarcein relation to the demand for resources.
The scarcity of resourcesisthe mother of all economic problems. If resources were
unlimited, like human wants, there would be no economic problem and, perhaps, no
economics as a subject of study. It isthe scarcity of resourcesin relation to human
wantsthat forces people to make choices.

Furthermore, the problem of making choice arisesal so because resources have
alternative uses and alternative uses have different returns or earnings. For example, a
building can be used to set up a shopping center, business office, a ‘public school’, a
hospital or for residential purpose. But the return on building variesfrom use to use of
thebuilding. Therefore, areturn maximizing building owner hasto make choice between
thealternative uses of the building. If the building isput to aparticul ar use, thelandlord
hasto forego thereturn expected fromitsother dternative uses. Thisiscalled oppor tunity
cost (discussed ahead separately in the unit). Economicsasasocial science analyses
how peopl e (individual s and society) make their choices between the economic goals
they want to achieve, between the goods and servicesthey want to produce, and between
the alternative uses of their resourceswith the obj ective of maximizingtheir gains. The
gain maximizerseva uatesthe costs and benefits of the alternativeswhile deciding on
thefinal use of the resources. Economics studiesthe process of making choi ces between



theaternative uses. Thisiswhat constitutes, according to Robbins, the subject matter of
€conomics.

3. Gain maximizing attitude

Yet another important aspect of human nature that | eadsto the choi ce-making behaviour
isthat most peopleaim at maximizing their gainsfrom the use of their limited resources.
‘Why people want to maximize their gains’ is no concern of economics? Traditional
€conomics assumes maximizing behaviour of the people as a part of their rational
economic behaviour. Thisassumptionisbased on observed facts. As consumers, they
want to maximizetheir utility or satisfaction; as producers, they want to maximizetheir
output or profit; and as factor owners, they want to maximize their earnings. People’s
desireto maximizetheir gainsisavery important aspect of economic behaviour of the
people giving rise to economics. If the people were not to maximizetheir gains, the
problem of choice making would not arise. Consumers would not bother as to ‘what to
consume’ and ‘how much to consume’; producers would not bother as to ‘what to
produce’, “how much to produce’ and ‘how to produce’; and factor owners would not
care asto where and how to usetheresources. But, inreality, they do maximizetheir
gains. Economics studieshow people maximizetheir gains.

1.2.2 Micro and Macroeconomic Problems

Thebasi c problemsof an economy liein the background of all economic decisions, and
asoform thebasi sof economic studiesand generalization. Themajor economic problems
faced by an economy—uwhether capitalist, socialist or mixed—may be classified into
two broad groups:

(i) Microeconomic problemswhicharerdatedtotheworking of theeconomic sysem

(i) Macroeconomic problemsrelated to the growth, employment, stability, external
bal ance, and macroeconomic policiesfor the management of the economy asa
whole

Wewill firgt discussthe microeconomic problemswhich areimmediately relevant
to our simplified economic system. Macroeconomic problemswill betakenupinthe
following subsection.

Microeconomic problems

The basic microeconomic problemsare:
- What to produce and how much to produce?
- How to produce?
- For whom to produce or how to distribute the social output?
These problems assume amacro nature when considered at the economy level.
However, wewill discussthemfirst at themicrolevel.
(i) What to Produce?: Problem of Choice between Commodities

The problem ‘what to produce’ is the problem of choice between commodities. This
problemarisesmainly for two reasons. (i) scarcity of resourcesdoesnot permit production
of all the goods and services that people would like to consume; and
(ii) all the goods and services are not equally valued in terms of their utility by the
consumers. Some commoditiesyield higher utility than the others. Sinceall the goods
and services cannot be produced for lack of resources, and al that isproduced may not
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be bought by the consumers, the problem of choi ce between the commoditiesarises.
The problem ‘what to produce’ is essentially the problem of efficient allocation of scarce
resources so that the output ismaximum and the output-mix isoptimum. Theobjectiveis
to satisfy the maximum needs of the maximum number of people.

The question *how much to produce’ is the problem of determining the quantity of
each commodity and serviceto be produced. Thisproblemtoo arisesdueto scarcity of
resources. For, surplusproduction would mean wastage of scarceresources. Thisproblem
also implies the allocation of resources between various goods and services to be
produced.

The basic economic problem of unlimited wantsand limited resourcesmakesit
necessary for an economic system to devise some method of determining ‘what to
produce’ and “how much to produce’, and ways and means to allocate the available
resourcesfor the production of goodsand services. In afree enterprise economy, the
solution to the problems ‘what to produce’ and *how much to produce’ is provided by the
price mechanism.

(i) How to Produce?: Problem of Choice of Technique

The problem “how to produce’ is the problem of choice of technique. Here, the problem
is how to determine an optimum combination of inputs—Ilabour and capital—to be used
intheproduction of goodsor services. Thisproblem too arisesmainly because of scarcity
of resources. If 1abour and capital were availablein unlimited quantities, any amount of
labour and capital could be combined to produce acommaodity. But, Sinceresourcesare
scarce, it becomes imperative to choose a technology which uses resources most
economicaly.

Another very important factor which givesriseto thisproblemisthat agiven
quantity of acommaodity can be produced with anumber of aternativetechniques, i.e.,
dternativeinput combinations. For example, it isalwaystechnically possibleto produce
agiven quantity of wheat with more of labour and less of capital (i.e., with alabour-
intensi ve technol ogy) and with more of capital and lessof labour (i.e., with acapital -
intensive technology). The same is true of most commodities. In the case of some
commodities, however, choicesarelimited. For example, production of woollen carpets
and other items of handi craftsisby nature labour-intensive, while production of cars,
TV sets, computers, aircraft, etc., iscapital-intensive. In the case of most commodities,
however, alternative technology may be available. But, the alternative techniques of
productioninvolvevarying costs. Therefore, the problem of choice of technology arises.

In afree market economy, the market systemitself providesthe solution to the
problem of choice of technology through the price mechanism. The market mechanism
yieldsapricing system which determinesthe pricesof both labour and capital. Factor
prices and factor-quantities determine the cost of production for the businessfirms.
Profit maximizing firmsfind out an input combination which minimizestheir cost of
production. Thisbecomesinevitablefor thefirmsbecausetheir resourcesarelimited
and, with given resources, they intend to maximizetheir profits.

(iif) For Whom to Produce: How to Distribute Social Output

In amodern economy, all the goods and servicesare produced by businessfirms. The
total output generated by business firms is known as ‘society’s total product’ or “national
output’. The total output ultimately flows to the households. Here a question arises: How
isthe national output shared among the househol ds or what determinesthe share of



each household?A possibleanswer to thisquestionisthat, in afree enterprise economy,
it isthe price-mechani sm which determinesthe distribution pattern of the national outpuit.
Price-mechanism determinesthe price of each factor in the factor market. Once the
factor priceisdetermined, theincome of each household isdetermined by the quantity
of thefactor(s) whichit sellsin thefactor market. Thosewho possessalarge amount of
highly-priced resourcesare ableto earn higher incomesand consumealarger proportion
of national output than those who possessasmall quantity of low-priced resources.

But the problem does not end here. For, other questionsthen arise: why do some
people haveacommand over alarger proportion of resourcesthan the others? Why do
those who have more, get more and more? Why do those who haveless, get lessand
less?1n other words, why do therich get richer and the poor get poorer? Isthisdigtribution
of nationa production fair?1f not, how can disparitiesinincomesor sourcesof incomes
be removed, or at least, reduced?

The price mechanism of free enterprise system has not been ableto provide a
solution to these questions. These problems havelong been debated inconclusively. They
remain asalivetoday asthey were during the days of Adam Smith and David Ricardo.
These questions are the subject of the “Theory of Distribution’.

When questionsrelated to production and distribution are looked into from the
efficiency point of view, the economists address themsel vesto other questions: How
efficient is the society’s production and distribution system? How does it affect the
welfare of the society? How can production and distribution be made more efficient or
welfare oriented? Economists’ attempts to answer these questions has led to the growth
of another branch of economics, i.e., Welfare Economics.

Major macroeconomic problems

The economic problemsdiscussed above are of micro nature. These problemstaken
together make up the subject matter of Microeconomic Theory or ‘Price Theory’. Apart
from microeconomic problems, there are certain macroeconomic problemsof prime
importance confronted by an economy. These problems may be specified asfollows:

1. How toincreasethe production capacity of theeconomy: Thisisessentially
the problem rel ated to the economic growth of the country. Theneed for increasing
the production capacity of the economy arisesfor at least two reasons. First, most
economiesof theworld haveredized by experiencethat their population hasgrown
at aratemuch higher than their productiveresources. Thisleadsto poverty, especidly
intheless-devel oped countries. Poverty, initself, isacause of anumber of socio-
economic problems. Besides, it hasfrequently jeopardized the sovereignty and
integrity of nations. Col onization of poor nationshby thericher and powerful imperidist
nationsduring the pre-twentieth century period isevidenceof thisfact. Therefore,
growth of the economy and sparing resourcesfor defence hasbecome anecessity.
Second, over time, some economies have grown faster than others while some
economies have remained amost tagnant. The poor nations have been subjected
to exploitation and economic discrimination. Thishasimpelled the poor nationsto
make their economiesgrow, to protect themsel vesfrom exploitation and to give
their peoplearespectable statusin theinternational community.

While various economies have been facing the problem of growth, economists
have engaged themselvesin finding an answer to such questionsas. What makes
an economy grow? Why do some economiesgrow faster than the others? This
hasled to the Theoriesof Economic Growth.
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2. How to stabilize the economy: An important feature of the free enterprise
system has been the economi ¢ fluctuati on of these economies. Though economic
upsand downsarenot unknownin controlled economies, freeenterprise economies
have experienced it more frequently and more severely. Economic fluctuations
cause wastage of resources, e.g., idleness of manpower or involuntary
unemployment, idle capital stock, particularly during the periods of depression.
Economists have devoted agood deal of attention to explain this phenomenon.
Thisproblem isstudied under Trade Cyclesor Business Cycles.

3. Other problemsof macronature: Inaddition to themacro problemsmentioned
above, there are many other economic problemsof thisnature, which economists
have studied extensively and intensively. The most important problems of this
category are the problems of unemployment and inflation. While widespread
unemployment isthe biggest problem confronting devel oping economies, inflation
isaglobal problem. Another set of macro problemsisassociated with international
trade. Major questionsto which economists have devoted agood deal of their
attention are: What isthe basis of trade between the nations? How arethe gains
from trade shared between the nations? Why do deficitsand surplusesarisein
trade balances? How isan economy affected by deficitsor surplusinitsbalance
of payment position? New problems continue to emerge asan economy passes
through different phases of economic growth.

1.2.3 Production Possibilities and Opportunity Cost

Asnoted earlier, societies cannot have al that they want because resourcesare scarce
and technology isgiven. In reality, however, both human and non-human resources
availableto acountry keep increasing over time with technol ogy becoming moreand
moreefficient and productive. Availability of human resourcesincreasesdueto anatural
process of increasein popul ation, and non-human resources (especially capital goods
and raw materials) increase due to the creative nature of human beings. Non-human
resources have been increasing due to human efforts to create more and better of
capital goods, to discover new kindsand sources of raw materials, and to create anew
and moreefficient techniqueof production. Such factorsbring about achangein production
possibilitiesand production possibilitiesfrontier of an economy.

In this sub-section, we will describe the production possibilities frontier and
introduce the concept of opportunity cost. To beginwith, wewill assume astatic model
with the following assumptions: (i) a country’s resources consists of only labour and
capital; (ii) availability of labour and capital isgiven; (iii) the country producesonly two
goods—food and clothing; and (iv) production technology for the goods is given.

Apart from showing the possiblea ternative combinations of two goods, production
possi bilitiesfrontier (PPF) al so indicatesthe opportunity cost of onecommodity intermsof
the other product. Conceptually, opportunity cost isthe benefit foregoneto avail the benefit
of another opportunity. In the present context, “The opportunity cost of an increase in the
output of some product isthe value of the other goods and servicesthat must beforegone
when inputs (resources) aretaken away from productionin order toincreasethe output of
the product in question’. In our example, opportunity cost of food production is the quantity
of clothing foregoneto produce acertain quantity of food, and vice versa. The concept of
‘opportunity cost’ can be exemplified with the help of alternative options given by PPF.As
canbeseeninFg. 1.1, themovement a ong the production poss bilitiesfrontier, AF, shows



adecreasein the output of one commaodity and increasein the output of the other. For
example, movement from point A to point B showsdecreasein food production from 7000
and tonsto 6000 tonsand increasein the production of clothing from 40 million metresto
55 million metres. Itimpliesthat 1000 tonsof food can be produced only by sacrificing 55
million metresof clothing. It meansthat opportunity cost of 1000 tonsof foodis15 million
metresof clothing. You cansmilarly find the opportunity cost of food and clothinginterms
of one another between any two pointson the PPF curve.

Increasing Opportunity Cost and Concavity of PPF

The production possibilitiesfrontier reveal sanother important fact that opportunity cost
changesalongthe PPF. In Fig. 1.1, movement from point Adownwardsto pointsB, C,
D, E and F showsincreasing opportunity cost of clothingin termsof lost output of food.
For example, movement from point A to point B, meanstransferring resources (labour
and capital) from food productionto clothing production. Asaresult, food productionis
lost by 1000 tonsfor 15 million metresof clothing. It meansthat the opportunity cost of
15 million metresof clothing is1000 tonsof food. A movement from point B to C shows
that the opportunity cost of only 9 million metresof clothing, amuchlower quantity, isthe
same 1000 tonsof food. It meansthat opportunity cost of clothing increasesaswemove
downwardsalong the PPF.
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Fig. 1.1 The Production Possibilities Frontier

Why isPPF Concave? It can be seen from Fig. 1.1 that PPF takesthe form of
aconcave curve. PPF derivesitsconcavity from thefact that opportunity cost increases
along the PPF. Opportunity cost increases due to an economic law, i.e., the law of
diminishing returns. Thelaw of diminishing returns states that when more and more
unitsof inputsare used to produce acommaodity, the return on themarginal unitsgoeson
diminishing. Themovement from one point on the PPF curveto another meanstransfer
of resourcesfrom the production of one commodity to that of the other. For example,
movement from point Atowardspoint F impliestrandfer of resourcesfromfood production
to production of clothing. Asmoreand moreresources are employed to produce clothing,
margina productivity of resourcesintermsof clothing goesondiminishing. Theresultis
increasein the opportunity cost which causes concavity inthe PPF curve.
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1.3 ECONOMIC PROBLEMSOF DEVELOPING
COUNTRIES

Developing areas, including devel oping countries and regions, have a unique set of
economic problems and challengesto economic devel opment. Devel oping countries,
taken aswhole, refer to countries characterized by an underdevel oped industrial base,
low per capitaincome, and widespread poverty. Someof themajor economic problems
of devel oping countriesare described inthissection.

1.3.1 Rural Poverty in Developing Countries

The causesof rural poverty are complex and multidimensional. They involve, anong
other things, culture, climate, gender, markets, and public policy. Likewise, therura poor
are quite diverse both in the problems they face and the possible solutionsto these
problems.

Broad economic stability, competitive markets, and publicinvestment in physical
and socid infrastructure arewidely recognized asimportant requirementsfor achieving
sustained economic growth and areduction inrural poverty. In addition, becausethe
rural poor’s links to the economy vary considerably, public policy should focus on issues
such astheir accesstoland and credit, education and health care, support services, and
entitlementsto food through well-designed public works programmesand other transfer
mechanisms.

About one-fifth of the world’s population is afflicted by poverty—these people
liveonlessthan $1 aday. Poverty isnot only astate of existence but also aprocesswith
many dimens onsand compl exities. Poverty can be persistent (chronic) or transient, but
transient poverty, if acute, can trap succeeding generations. The poor adopt all kinds of
strategiesto mitigate and cope with their poverty.

Tounderstand poverty, it isessential to examinethe economic and socia context,
including institutions of the state, markets, communities, and households. Poverty
differencescut acrossgender, ethnicity, age, location (rural versusurban), and income
source. In households, children and women often suffer morethan men. In the community,
minority ethnic or religious groups suffer morethan majority groups, and therural poor
more than the urban poor; among the rural poor, landless wage workers suffer more
than smd landownersor tenants. These differencesamong the poor reflect highly complex
interactionsof cultures, markets, and public policies.

Rural poverty accountsfor nearly 63 per cent of poverty worldwide, reaching 90
per cent in some countries like Bangladesh and between 65 and 90 per cent in sub-
Saharan Africa. (Exceptionsto this pattern are several Latin American countriesin
which poverty is concentrated in urban areas.) In almost all countries, the conditions—
intermsof personal consumption and accessto education, health care, potablewater
and sanitation, housing, transport, and communications—faced by the rural poor are far
worsethan those faced by the urban poor. Persistently high levelsof rura poverty, with
or without overall economic growth, have contributed to rapid popul ation growth and
migration to urban areas. In fact, much urban poverty is created by the rural poor’s
effortsto get out of poverty by movingto cities. Distorted government policies, such as
penalizing theagriculture sector and neglecting rural (socia and physicd) infrastructure,
have been major contributorsto both rural and urban poverty.



1.3.2Low Income Basic Econormic Issues

Thelinksbetween poverty, economic growth, and income di stribution have been sudied
quiteextensvely in recent literature on economic devel opment. Absol ute poverty can be
aleviated if at least two conditionsare met: NOTES

- Economic growth must occur—or mean income must rise—on a sustained basis

- Economic growth must be neutral with respect to income distribution or reduce
incomeinequdity

Generaly, poverty cannot bereduced if economic growth doesnot occur. Infact,
the persistent poverty of asubstantia portion of the popul ation can dampen the prospects
for economic growth. Also, theinitial distribution of income (and wealth) can greatly
affect the prospectsfor growth and alleviation of mass poverty. Substantial evidence
suggeststhat ahighly unequal distribution of incomeisnot conduciveto either economic
growth or poverty reduction. Experience hasshown that if countriesput in placeincentive
structures and complementary investmentsto ensure that better health and education
lead to higher incomes, the poor will benefit doubly throughincreased current consumption
and higher futureincomes.

The pattern and stability of economic growth also matter. On the one hand,
traditional capital-intensive, import-substituting, and urban-biased growth—induced by
government policies on pricing, trade, and public expenditure—has generally not helped
alleviate poverty. On the other hand, agricultural growth—where there is a low
concentration of land ownership and labour-intensive technologies are used—has almost
always helped reduce poverty. Finally, sharp drops in economic growth—resulting from
shocks and economic adjustments—may increase the incidence of poverty. Even when
growthresumes, theincidence of poverty may notimproveif inequality hasbeenworsened
by thecriss.

L ow-Income Developing Countries (LI1DCs)

The Low-Income Devel oping Countries (LIDC) group includesall countriesthat: (a)
fall below amodest per capitaincome threshold (US$2,500in 2011, based on Gross
National Income) and (b) are not conventionally viewed asemerging market economies
(EMs). There are 60 countries in this group, accounting for about one-fifth of the world’s
population; sub-Saharan Africa (SSA) accounts for some 57 per cent of the LIDC
popul ation, with afurther 28 per cent livinginAsia. Whilesharing characteristicscommon
toall countriesat low levels of economic development, the LIDC groupisstrikingly
diverse, with countriesrangingin sizefromoil-rich Nigeria (174 million) to fisheries
dependent Kiribati (0.1 million), and in 2013 per capita GDP terms from Mongolia
(US$3,770) to Maawi (US$270). The 10 largest economiesin the group account for
two-thirdsof total group output.

1.3.3 Inequality in the Distribution of Income and Opportunities

Inequality in society isnot anew phenomenon. And yet it can befatal. If [eft unchecked,
it can underminethe very foundations of development and social and domestic peace.

Over thelast decades, theworld haswitnessed impressive average gainsagainst
multipleindicatorsof material prosperity. For instance, gross domestic product (GDP)
per capitainlow- and middle-income countries has more than doubled inreal terms
since 1990. Inthe same period, life expectancy in devel oping countries hasrisen from
63.2 yearsto 68.6 years. However, thisisonly part of the picture. Althoughtheworldis
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globally richer than ever before, morethan 1.2 billion peopletill livein extreme poverty.
The richest 1 per cent of the world population owns about 40 per cent of the world’s
assets, whilethe bottom half ownsno morethan 1 per cent. Despite overall declinesin
maternal mortality, womeninrura areasarestill up tothreetimesmorelikely todie
whilegiving birth thanwomenlivingin urban centres. Social protection hasbeen extended,
yet persons with disabilities are up to five times more likely than average to incur
catastrophic health expenditures. Women are participating morein thework force, but
continueto bedisproportionately represented i nvul nerable empl oyment. Humanity remains
deeply divided.

Nor are recent trends very encouraging. Over the last two decades, income
inequality has been growing on average within and across countries. As aresult, a
significant majority of the world’s population lives in societies that are more unequal
today than 20 years ago. Remarkably, in many parts of the world, income gaps have
deepened—and, with them, the gulf in quality of life between the rich and the poor—
despite theimmense wealth created through impressive growth performances. Infact,
the sharpest increasesinincomeinequality have occurred in those devel oping countries
that were especially successful in pursuing vigorous growth and managed, asaresult, to
graduateinto higher income brackets. Economic progressin these countries has not
alleviated disparities, but rather exacerbated them.

The world is more unequal today than at any point since Second World War.
However, there are clear signsthat this situation cannot be sustained for much longer.
Inequality has been jeopardizing economic growth and poverty reduction. It hasbeen
stalling progressin education, health and nutrition for large swathes of the population,
thusundermining the very human capabilitiesnecessary for achievingagood life. It has
been limiting opportunities and access to economic, social and political resources.
Furthermore, inequality hasbeen driving conflict and destabilizing society. Whenincomes
and opportunitiesrisefor only afew, when inequalitiespersist over time and space and
acrossgenerations, then those at the margins, who remain so consistently excluded from
the gains of development, will at some point contest the ‘progress’ that has bypassed
them. Growing deprivationsin the midst of plenty and extreme differences between
householdsare almost certain to unravel thefabric that keeps society together. Thisis
especialy problematic when we consider that, often, it isprecisely those at themargins
who tend to pay the biggest pricefor social unrest. But perhapsmost important, extreme
inequality contradictsthe most fundamental principlesof social justice, starting fromthe
notion, enshrined in the Universal Declaration of Human Rights that “all human beings
are born free and equal in dignity and rights’.

Thereis, however, somegood news. Thereisnothinginevitableabout highinequality.
The widening of gapsinincome, wealth or other dimensions of well-beingisnot an
unavoidable priceto pay for development. In fact, many countriesover thelast years
have managed to significantly reduce income and non-income inequality through a
combination of progressive economic and social policies, often accompanied by the
greater participation and empowerment of those who had been left behind by the
development process. Much can belearned from those experiences and applied to other
contextsin whichinequality continuesto beaconcern.

Thedriversof excessveinequdity arewel |l known. Specific aspectsof globdization,
such asinadequately regulated financia integration and trade liberalization processes,
whose benefits have been distributed very unequal ly acrossand within countries, have
played asignificant rolein determining the upward trend observed over thelast decades.



But domestic policy choices, such asinterventionsthat weakened labour market inditutions Basic Economic Issues
or resulted inadownsizing of publicinvestmentsin critical sectorslike health, education

and socia protection, havea so played animportant role. Often, variouseconomic, socid

and cultural barriers hindering the political participation of various segments of the

popul ation have compounded these processes. | n addition, discriminatory attitudesand NOTES
policiesthat are marginalizing people on the basisof gender or other cultural constructs
such asethnicity or religiousaffiliation drive many intergroup inequalities.

The complexity and multi-dimensionality of thedriversof inequality call for a
complex and multi-dimens onal response. Infact, only agenuinely holistic approach can
fully addressthe multiplefactorsthat cause inequality and create the conditionsfor a
truly inclusive society. Such an approach must shape growth so that market outcomes
do not push householdsfurther apart, but deliver shared prosperity. But it must aso
addresssocial and fiscal policy inwaysthat will allow governmentsto interveneto re-
bal ance market outcomesthrough redistribution, when needed, and ensure universal
accessto critical services. It must strengthen democratic institutions so that there are
mechanismsfor broad-based participationin political and publiclife. And it must reverse
discriminatory practices so that nobody isexcluded because of who he or sheis.

Theworld today isat acritical juncture. The financial and economic crises of
recent years have pushed theinternational community to reconsider long-held viewson
economic prioritiesand social cohesionismuch morewidely recognized asamajor
factor contributing to reslienceand sustainability. Thedebate onthefuture of devel opment
and international cooperation has started. In this context, inequality hasemerged asa
major issue of concern—not only among development specialists, but also well beyond.
Furthermore, ahost of civil society movementshave explicitly and forcefully voiced this
concern.

Millions of voices are asking the world’s decision makers to confront rising
inequdities. Itisimperativethat thisdemand bemet if theidea sof aprosperous, peaceful
and sustainable society areto berealized.

1.3.4 Resource Constraints

Basic food insecurity still affects 1 billion people, asmany asin 1970. However, the
proportion of peoplewho are undernourished declined from about 20 per cent in 1990-
1992 to 15 per cent in 2008-2010. Progress has been uneven across regions and the
2007-2008 food and financia crisisposed additiona challenges. Under current conditions,
thetarget of halving the proportion of people suffering from hunger by 2015 will not be
met in sub-Saharan Africaand SouthAsia.

Because of low quality and low diversity of available food, the challenge of
malnutritionisbroader than theissue of hunger or undernourishment. Individualsmay
take in enough calories for daily subsistence, but still suffer from *hidden hunger’ with
low levelsof micronutrientsowing to thelack of diversfication of diets. Thisisaproblem
in both developing and developed countries, affecting 30 per cent of the world’s population.
Theexcessof caloriesisanother risng maor globa public-health concern, asoverweight
and obesity result in morethan 2.8 million deaths among adultsevery year.

Estimatesindicate that food productionwill havetoincrease 70 per cent globally
tofeed anadditional 2.3 billion peopleby 2050. Food demand isanticipated to continueto
shift towardsmoreresource-intensive agricultural products, such aslivestock and dairy
products, thereby exerting additional pressureonland, water and biodiversity resources.
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Onthesupply side, meeting anincreasing food demand isamajor concern, given
therise of resource constraints. Current agricultural practicesare aleading source of
greenhouse gas emissions, while also leading to other problems, such asloss of soil
fertility and water pollution from run-off. Increased temperatures and more volatile
wesather patterns caused by climate change may aready beaffecting crop yields, affecting
incomesand agricultura production.

Increased land use for biofuel swill increase constraints on the supply side and
may |ead to higher food prices, further affecting the most economically disadvantaged.
Similarly, current urbanization trendsacce erate the divers on of land usefromagricultura
production.

Human Resour ce Constraint

The serious shortage of health workersacrossthe world has beenidentified as one of
themost critical congtraintsto the achievement of health and development goals. The
crisisisimpairing provision of essentia, life-saving interventions such as childhood
immunization, safe pregnancy and delivery servicesfor mothersand accessto prevention
and treatment for HIV/AIDS, malariaand tuberculosis. Health workersarealso critical

to our preparednessfor and response to the global security threats posed by emerging
and epidemi c-prone diseases such as SARS and avian flu and haemorrhagic feversas
well asthe consequences of climate change. Without urgent action, the shortage will

worsen, health systems will be weakened even further and health goals will not be
achieved.

Inits 2006 World Heal th Report, the World Health Organi zati on estimated that
over 4 million more health workers are needed to bridge the gap—with 1.5 million needed
for Africa alone. Across the world, 57 countries have been identified as having “critical
shortages’—36 of these are in Africa.

Theworkforce crisisismade worse by imbalanceswithin countries. Thereisa
general lack of adequate staffing in rural areas compared to cities. To add further
pressures, priority disease programmes are competing for scarce staff, to the detriment
of integrated health system devel opment. In devel oped countries, ariseinchronic health
problems among agei ng popul ations and ageing of their own workforceshasledto an
ever-growing demand for health workers. The pull of higher salariesinindustrialized
countriesand the push of poor working conditions at home drive thousands of health
workersto jobs abroad each year. Yet devel oping countriesface an escal ating double
burden of both infectious and non-communicabl e diseasesand arein need of massive
scaleup of training and retention interventions.

Unfavourableworking conditions, widespread shortagesand large scale migration
of healthworkersarethe challengeswe facetoday. With new killer diseasesand issues
like climate change threatening global security, aging popul ations and changing work
patterns, thereisan ever-growing demand for health workersworldwide.

1.3.5Low Level of Technology

Technological progressisat the heart of human progressand devel opment. Asthe 1998
World Devel opment Report on the knowl edge economy (World Bank 1998) emphasi zed,
the understanding of how things are created and the communication of that knowledge
arecritical driversof economic progress. Central to understanding therol e of technology
isthe recognition that technol ogy and technological progress are relevant to awide



range of economic activities, not just manufacturing and computers. For example, some Basic Economic Issues
estimates suggest that technol ogical progress has boosted productivity in agriculture

four timesas quickly asin manufacturing (Martin and Mitra2001). Indeed, seemingly

low-tech products such as corn or flowers can be the result of relatively high-tech

production processes, whilein some countriesthe production of ostensibly high-tech NOTES
products such ascomputersisan outcome of relatively low-tech assembly activities.
Findly, in many casestechnol ogy isembodied in production and management systems
rather than in physical goodsor software a gorithms. A computer |oaded with the latest
softwarethat sitsunused on adesk for most of the day isavery different manifestation
of technol ogy than the same compuiter that i srunning aproduction processor managing
an accounts payabl e system.

Thisdefinestechnology and technol ogical progressinthiswider sense, although
datalimitationsmay give someof the measures devel oped the flavour of amorenarrow,
physical, and manufacturing-oriented definition.

Technology isboth a critical determinant and an outcome of rising incomes

Traditionally, economistsview the process by which goodsand servicesare produced as
one that combines capital, labour, and other factors of production (land and natural
resources) using a particular technology. Therelative efficiency with which agiven
economy produces goods and servicesgiven acertain quantity of labour and capital is
calledtotal factor productivity (TFP). TFPiscommonly interpreted asameasure of the
technology of production and itsrate of growth asameasure of technical progress.

International comparisonsof TFP suggest that enormous gapsexist between high
income and low- and middle-income countriesin the efficiency with which they produce
goodsand services. In 2005, theaveragelevel of TFPinlow-income countrieswasonly
dightly morethan 5 per cent of U.S. levels. Thetechnol ogy lower-middleincome countries
employed wasroughly twice asefficient and that of upper-middle-income countrieswas
approximately four times asefficient. While these gaps have been narrowing for low-
income and |ower-middle-income countries, upper-middle-income countrieshave only
managed to maintain their relative position in relation to high-income countries. At the
regional level, these gaps have widened or remained stagnant inthree of six developing
regions, with TFPgrowing faster in high income countriesthanin Latin Americaand the
Caribbean, the Middle East, and Sub-Saharan Africa.

The relationships between income growth, technological progress, capital
accumulation, and welfare are, of course, much more complex than can be summarized
inasimplemeasure of TFR, partly because each factor of production and the technology
with which factors are combined are dependent on one another. Capital goods often
embody significant technol ogical progressand thereisno simpleway to distinguish
between the contribution that each makesto growth. Similarly, technology in theform of
knowledge of business processesand of science and general experienceisembodiedin
labour. Moreover, the contribution of technol ogy towelfareisonly imperfectly measured
by itsimpact on GDP.

Improving the Flow of Technology in India

Indiaisinaunique position to mount astronginitiative for affordableinnovationsfor
technologiesfor social and public good by taking advantagesof: (a) low expertisecosts,
(b) vast talent base and, (c) theresidual idealisminthe society. However, engagement
of multiple stakehol dersand creating Public-Private-Partnership for promoting people-
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centric research isachallengeto address national goalswith specific targetsinatime
bound manner. Whiletechnol ogiesfor public, strategic, and social goodswould require
collaborative excellence, competitive excellence mode sfor private good would come
fromindustrial sector, asisthe casein most developed countries.

Food security of Indiais closely related to development of technologies for
increas ng the agriculture outputsthrough the process of innovationsfor land saving and
water use. Thequestionishow to devel op and depl oy new agro-bi otechnol ogy toolsand
precision agriculture for increasing the output of agricultural sector inthe country by
synergizing the strengths of i ngtitutionsboth under public and private sector and adopting
anew approach for agriculture research and extension.

To achieve optimal health for its people, Indiahasunique challengesduetoits
large popul ation, demographic transition and vulnerability to all epidemics. Biomedical
devicesand instrumentation formsan areaof seriousgap in the country. Breakthrough
innovations, with appropriate stresson trand ational research for affordable health care,
arethe need of the hour and would call for new modelsand mechanismsfor evaluating
technol ogiesfor improving healthcare at individual and public health level, fostering
academiaindustry linkage; and linking technol ogy devel operswith industry for trandation
of lead products and processes.

Water challengeisamajor national issuein the country both intermsof quality
and availability. Sustainability of research led solutions depends on the interface of
technol ogy with policy and societal behaviour. Water related technologiesform anideal
themefor building state-centre partnerships. The challenge, therefore, isto convert
research outputsfrom thelaboratoriesinto revenue mode sbased solutionsin acoordinated
manner among the relevant departments in both states and centre for innovative
deployment under real field conditions.

Indiaiscritically dependent uponimport of energy supply sources. Energy security
demandsintegrated approachesand planning. Decoupling energy demand from GDP
growthisaso essential for complying with respong bilitiestowardsNationa Action Plan
on Climate Change. Therefore, the challengeisto increase the share of clean energy
optionsin thetotal energy basket of India.

Ministry of Micro Small and Medium Enterprise{M SME) sector in India, which
isastrong pillar of economic growth ischaracterized by low technology levelswith
some exceptions. Thisactsasamajor handicap in the growth of MSME sector inthe
emerging global market and is therefore, seen as the next frontier for infusion of
technol ogy, by increasing penetrationintheMSMEs. It isthusachallenge asto how the
M SM Esembrace the new technol ogiesto leap forward and contribute significantly in
theinclusivegrowth process.

1.3.6 Low Degree of Innovativeness

Thepromoation of innovation, in parti cular technological innovation, in devel oping countries
isbecoming afashionable subject. The growing interest in the subject stemsfrom a
recognition that it is necessary to go back to basics after experiencing the limits of
traditional economic policies encapsulated in the “‘Washington consensus’ approach. This
set of privatization, liberalization, and deregul ation policieshave clearly demonstrated
their limitsfor promoting sustainable growth in the devel oping world. Similarly, policies
focusi ng on modernization, inthe sense of building infrastructureand ingtitutionswith a
moreinterventionist government, have not yiel ded the expected fruits. Thus, therehas



been a tendency to look into the black box of the engine of economic development— Basic Economic Issues
technology—its creation and diffusion.

Policies supporting technology development are known as ‘innovation policies’.
Although governments have along practi ce of promotinginnovation by variousmeasures
of both adirect and indirect nature, theexplicit formulation of innovation policiesbegan
about 40 years ago in the 1960s. Since then such policies have been expanded and
improved, while new analytical concepts, such as the concept of ‘national innovation
system’, have been elaborated.

NOTES

It should be clear that the concept of ‘innovation” encompasses not only
‘technological innovation’, i.e. the diffusion of new products and services of a technological
natureinto the economy, but equally it includesnon-technol ogical formsof innovation,
suchas *organization’ innovations. The latter include the introduction of new management
or marketing techniques, the adoption of new supply or logistic arrangements, and
improved approachesto internal and external communicationsand positioning.

Whilethereisconsiderable experience accumulated in thefield of innovation
policy in devel oped/OECD countries, much of thisisnot directly applicableto developing
countriesbecause of the nature of the challengesthelatter arefacing. Infact, developing
countriesface genuine obstaclesto innovation and thisis precisely why they remain
underdevel oped. These obstacles derive from inappropriate business and governance
climates and insufficient education. At the sametime, thereisno choice: innovation
policiesshould copewith these difficult situations. Thus, thereisaneed to think about
innovative approaches adapted to the needsand possibilities of devel oping countries.

The situation is, however, rendered more complicated because the ‘developing
world’ presents very diverse situations in terms of levels of development and culture.
Consequently, innovation policy schemes have to be tailored to countries’ specific
characteristics in line with the recognized fact that ‘one size does not fit all’, and the
recognized need for working much more on national peculiarities in all walks of
devel opment economicsand policies.

Innovation Climatesin Developing Countries

M aj or weaknessesin the overall environment: Innovation climatesin devel oping
countriesarefirst hampered by weaknesses of other key e ementsof knowledge-based
economiesasdefined intheWorld Bank Ingtitutesfour pillar framework, namely levels
of educationa attainment, the businessenvironment and theinformationinfrastructure.

Educationa levelsarelow in devel oping countries, and, thisisasgnificant barrier
tothe devel opment and diffusion of innovationin these countries. Infact, one can establish
aclear relation between educational needsand the different phases of industrialization.
Inthepre-industrial phase, educational needsdemand only basicliteracy. Intheindustria
phase, more professional and medium-level skillsarerequired. In the post-industrial
phase, thereisaneed for asignificant share of apopulation with tertiary education, with
therest of the population having at least functional literacy.

Theinfluence of the quality of the businessenvironment, linked to governance
conditions, oninnovation performancesisa so clearly demonstrated. However, thereis
aneed to approach with some caution the appreciation of business environment. The
quality should be seen from the perspective of countries themselveswith their own
valuesand cultural specificities. A lack of financial transparency isnot necessarily a
probleminanumber of cultures. On the other hand, abureaucratic climate which forces
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an entrepreneur to obtain ahundred authorizationsto establish hisenterpriseisaproblem,
whatever the culturein question. Moregenerally, when judging the quality of abusiness
environment itisof crucia importanceto go beyond theformal appearance of lawsand
to examine how laws are applied in practice in taking due account of themoreor less
informal relationsregul ating transactionsamong economic agents.

Finally, thereistheissue of lack of infrastructure. Of primary importanceis, of
course, thetelephoneinfragructure. Thetd ephoneisthemostimportant tool for (potentia)
entrepreneurs. Mobile phone technology has transformed the conditions of
telecommunicationsin devel oping countries. Yet, thetele-density remainsweak ina
number of devel oping countries, inferior towhat may be cons dered theminimal threshold
for take-off (around 30 per cent). Progress made with mobile phone technology can
lead to rapid improvementsin connectivity, however it doesnot solve the necessity for
greater internet penetration—something which remains quite low in most developing
countries. Infrastructural needsfor innovation in devel oping countriesare, however, not
limited to telecommunications. Road and other transport infrastructure are of primary
importance, aswell assanitation, water, and other systems.

Innovation Systems

As a consequence of this overall problematic environment, innovation systemsin
devel oping countriesare poorly constructed and are very fragmented. On the enterprise
side, generally alarge number of micro-enterprisesoperatein theinformal economy,
and amore or lessimportant number of foreign-based firms, which tend, however, to be
disconnected from therest of the economy.

Ontheknowledge side, thereisgenerally alimited research community, operating
usualy inanivory tower, and auniversity system poorly connected to local realities,
particularly to labour market needsand opportunities. Particularly problematic arethe
lack of technol ogical support servicesand infrastructure (metrology, quality control,
standards, etc.).

Public sector institutionstend to be numerous, including those supporting the
promotion of enterprise development, export and foreign investment. In this often
overcrowded support system, it isnot easy to establish new, efficient organizationsfor
the promotion of innovation. Wherethisispossible, theorganizationsarerarely appropriete,
lacking theflexibility and drive crucial for entrepreneurship.

Theseoverall conditionskeep innovation systemsinto alow equilibrium trap.
They are characterized by low levelsof R& D in the business sector, with the bulk of
national R& D effort borne by the government, and with questionable relevance for the
economy.

Dueto adesire not to upset the status quo and the preference of key actorsto
continue benefiting from vested interestsand protected situationsrather than taking the
risk of unchartered waters, reformisusually difficult.

1.3.7 Low Level of Human and Physical Capital

Classical economistscons stently identified three sourcesand componentsof national
wealth: land, labour, and capital. By contrast, Western economists of the 20th century
preferred to focus on capital, understood to be human-made physical capital only—the
stock of structures and equipment used for production. Thus, expensesaimed at adding
to thisstock werethe only expenses categorized as investment. Most other expenses,



such asthosefor education or for environmenta protection, were considered to constitute Basic Economic Issues
consumption and treated as deductionsfrom potential capital accumulation.

A better understanding of the need for sustainable devel opment first led to attempts
to ‘green’ national accounts—that is, to account for changes in natural capital in
calculations of gross domestic product and gross national product—then to the
development of statistical methods to account for changes in a country’s human capital.
Although va uation methodsfor natural and human capital aretill imperfect, they allow
experts to explore some critical development issues. These include the changing
composition of a country’s national wealth and operational indicators of sustainable—or
unsustainable—development.

Composition of National Wealth

NOTES

According toanumber of recent World Bank studies, physical capital (produced assets)
is not the main—much less the only—component of a country’s wealth. Most important
for all countries are human resources, which consist of ‘raw labour’, determined mainly
by the number of people in a country’s labour, and human capital. Natural capital is
another important component of every nation’s wealth.

A country’s level of development determines the roles played by the different
componentsof itsnationa wealth. The dominance of human capita isparticularly marked
inthemost devel oped countries, where natural capital iscalculated to account for just
2-5 per cent of aggregate wealth. By contrast, in West Africa—one of the world’s
poorest regions—natural capital still prevails over physical capital, and the share of
human resourcesisamong thelowest inthe world despite alarge popul ation. Comparing
West Africawith Western Europeis particularly indicative because in absolute terms
the two regions have roughly the same per capitavaluefor natural capital. Thus, the
striking differencein the composition of their national wealth can be entirdly attributed to
the fact that the average West European has 13-14 times as much human and physical
capital at hisor her disposal.

1.4 MICROAND MACRO ECONOMICS

Like most other sciences, economicsis also divided into several branches and sub-
branches. The two major branches of economic theory are the microeconomic theory
and macroeconomic theory.

1.4.1 Difference Between Macro and Micro Economics

Check Your Progress
Microeconomic theory or microeconomics, whose literal translation is ‘economicsin || 4 How is urban

the small,” studies the economic actions of individuals, firms and groups of individuals poverty created?
andfirmsinthe economy. For example, thedetermination of equilibriumoutputand price || 5. What istotal factor
for asinglefirmliesinthedomain of microeconomic theory. Macroeconomic theory or productivity?

macroeconomicsisconcerned with the study of economy-wide aggregates, such asthe || & W|h'at' a S innovation
analysisof thetotal output and employment, total consumption, total investment, total potiaies:

saving and national product. Thus, whilethe former analysis presents amicroscopic ’ :nard“;ﬂzjﬁ;;fif

view of theeconomy, the latter furnishesuswith its macroscopic view. Microeconomic national wealth as
theories are concerned with the partial equilibrium analysis of the firm’s price-output identified by
Classica

determination under different market situationsand the all ocation of given economic
resources between their rival uses. Macroeconomic theories, on the other hand, are
interested in the analysisof thelevelsof national product, total saving and investment,

€conomists.

Self-Instructional
Material 21



Basic Economic Issues

22

NOTES

Self-Instructional
Material

total employment of economy’s resources and total money supply. Macroeconomic
analysisistheanalysis of the economy-wide or aggregate variables. In short, itisthe
study of the economy’s aggregate output, investment, saving, money supply, employment,
general pricelevel and such other macroeconomic variables.

Macroeconomics answers such important and broad questions as: What
determinesthelevel s of aggregate employment and output inthe economy?How isthe
genera pricelevel inthe economy determined? What isthe rel ative importance of the
variousfactorswhich influencethe general pricelevel? What determinesthelevel of
aggregate economic activity intheeconomy and itsexpans on or contraction over time?
Why arecyclical fluctuations caused and how do these affect the overall performance
of the economy? On the other hand, the concern of microeconomicsisto answer such
guestionsas. How, ceterisparibus, isthe purchas ng behaviour of aconsumer influenced
by any given changein the price of acommaodity? How doesafirm, under given market
conditions, determinethe output of any given good or servicewhichit will produceand
thepriceat whichit will sell it? How will afirmin equilibrium combinethe different
inputsin order to produce any given good or service?

Microeconomic theory employsthetechnique of partial equilibrium analysisto
study the price-output determination of asingle commodity or serviceinany given market
Situation on the assumption of ceterisparibus. It studiesthe determination of relative
pricesof particular productsand factorsand changesin these prices. Macroeconomic
theory, onthe other hand, employsthe technique of general equilibriumin order to study
thedetermination of the generd pricelevel, money supply, total employment and output
levelsand fluctuationsin these aggregate magnitudes. General equilibrium analysis
stressesinterdependence between the different markets and sectorsin the economy.
Consequently, it studiesinterdependence between pricesand outputsof theentirerange
of goods and services produced in the economy. In other words, while microeconomics
studieshappeningsin aparticular market or sector insplendid i solation, macroeconomics
never ignores the fact of close interdependence between economy’s different sectors
with everything depending on everything el sein the economy. According to the general
equilibrium approach employed in macroeconomics, achangein any one market or
sector hasitsramifications on the other markets or sectors of the economy. In short,
whilemacroeconomic theory s mplifiesby aggregation, microeconomic theory smplifies
by assuming *other things remaining the same’.

Inwhatever wordsit isdefined, macroeconomicsis concerned with the study of
the functioning of the whole economy, including how the total output of goods and
services and the total employment of resources are determined in the economy and
what causesfluctuationsintheir sze. It analyseswhy at onetime 15 per cent of thetotal
labour forcein the economy isunemployed whileat another time only 5 per cent of the
total |abour force cannot find empl oyment in the economy. It studiesthe phenomenon of
inflation and deflation and seeksto explain why the growth rate of the economy at one
timeis8 per cent while at someother timeitisonly 2 per cent or evenless. The Great
Depression of the 30sand thewar and post-war hyperinflationsare among those economic
phenomenawhich deeply concern the macroeconomist and to prevent which he strives
hard to find effective solutions reflected in the monetary and fiscal policies of the
government.

According to Gardner Ackley, ‘macroeconomics deals with economic affairs “in
the large”. It concerns the overall dimensions of economic life. It looks at the total size
and shape and functioning of the “elephant” of economic experience, rather than the
working or articul ation or dimensionsof theindividual parts. To alter the metaphor, it



studiesthe character of theforest, independently of the treeswhich composeit. More Basic Economic Issues
specificaly, macroeconomicsconcernsitsalf with such variablesasthe aggregate volume

of the output of an economy, with the extent to which itsresources are employed, with

the size of the national income, with the general price level.” Emphasizing that the subject

matter of macroeconomicsisthe study of economy-wide aggregates, Edward Shapiro NOTES

has stated that amajor task of macroeconomicsisthe explanation of what determines
the economy’s aggregate output of goods and services. It deals with the functioning of
the economy as a whole including how the economy’s total output of goods and services,
thepriceleve of goodsand servicesand thetotal employment of resourcesare determined
and what causesthese-magnitudesto fluctuate. AccordingtoR. G. D. Allen, ‘the term
“macro-economies”, introduced by Ragnar Frisch in 1933, applies to the study of relations
between broad economic aggregates, as opposed to the decision-taking processes of
individuals and firms which is the subject matter of micro-economics.’

Microeconomics abstractsfrom the study of these aggregative macroeconomic
variables. Itsunit of gudy isthe part and not thewhole. Consequently, amicro economist
picksup the problem of determination of the profit-maximizing output of afirmfor his
sudy. Heisinterested infinding out what particular output, out of themany possible ones,
afirmmust produceinorder to maximizeitstota profit function or what particular factor-
combination, out of the many possible ones, afirm should choosein order to producea
given quantity of output so asto minimizeitstotal cost function. Microeconomic theory
helpshiminfinding out theequilibrium (most cosy position) of thefirm at that level which
corresponds to the point of tangency between the firm’s isoquant and isocost line.

Similarly, microeconomicsisconcerned with the sudy of the manner inwhichan
individual consumer allocates hisgiven income among the many goods and services
available to him so as to maximize his total satisfaction or utility. Assuming the economy’s
total output, total employment and total spending asgiven, it analyses how thetotal
output and employment aredistributed between thedifferent individua firmsandindudtries
in the economy. According to Gardner Ackley, ‘microeconomics deals with the divison
of total output amongindustries, products, and firms, and the all ocation of resources
among competing uses. It considers problemsof incomedistribution. Itsinterestisin
relativeprices of particular goods and services.’

Most, though not all, of the contentsof the traditional economic theory, until the
last 70 years, have consisted of microeconomic theory. Price and value theory, the
theory of thehousehold, firm and industry, amajor part of protection and welfaretheory
all bel ong to the microeconomic theory. However, monetary theory and businesscycle
theory, which have along history, are clearly macroeconomic analysis. Theclassical
economic theory wasa most wholly macroeconomicswhilethe neoclassical theory was
entirely microeconomics. Macroeconomicsstaged agrand comeback with John Maynard
Keynesinthelater part of thirtiesandfor over adecade virtualy replaced microeconomics.

While microeconomicsassumesthe aggregate output for the economy asawhole
asgiven, for macroeconomicsit isan important variable whose size and changesin that
Szeit amsto explain. Onthe other hand, while macroeconomicstreatsthedistribution
of total output, employment and spending among thevariousindividua goodsand services
produced by the particular firmsand industriesas given, these areregarded asvariable
by microeconomics. Similarly, with regard to prices, while microeconomicsregardsthe
relative pricesof variousdifferent goodsand servicesvariabletreating the genera price
level asgiven, macroeconomicsstressesthevariability of the general pricelevel treating
therelative pricesasgiven. Inthelanguage of ametaphor, while macroeconomicsis

concerned with thestudy of an elephant asawhole, microeconomicsstudiestheworking ' sy-instructional
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of the particular parts of it. Macroeconomics studies the forest independently of the
treeswhich composeit while microeconomicslooksat the dimensionsand characteristics
of theindividual treeswhich takentogether congtitutetheforest. To alter the metaphor,
while macroeconomics presents a bird’s-eye view of the economy, microeconomics
presents only a worm’s-eye view confined to some specific part of the economy.

1.4.2 Microeconomics and M acroeconomics are | nterdependent

Despiteimportant differences between the microeconomic and macroeconomic theories,
thereiscons derabl e overlapping between thesetwo. Consequently, itisdifficult todraw
any preciselineof demarcation between these two analyses. The two economic analyses
arenot mutually exclusive. In practice, the economy isnot analysed separately intwo
watertight compartments. Consequently, there is only one “‘economics’. Obviously, this
fact should make us aware that macroeconomics has afoundation in microeconomics
and vice versa. In any meaningful analysisof the macroeconomic variablesand their
relationships, therole of changesin those microeconomic variableswhich influencethe
macroeconomic variablesand vice ver sa hasto be recognized. For instance, if workers
do not move away from thedecliningindustry located in oneareato thegrowingindustry
whichislocated in adifferent region, thetotal output and employment would be smaller
thanif theworkersweremobile. In any meaningful analysisof the economic processes
determining the nation’s economic welfare, both the microeconomic and macroeconomic
aspects of the nation’s economic welfare must be considered.

From macroeconomic consideration alone, the national material welfarewill be
higher, if theeconomy attainsfuller utilization of thetotal economic resourcestaking the
allocation of these resources as agiven. From the microeconomic point of view, the
materia welfareof thecommunity will behigher, if theeconomy iscloser tothelevel of
optimum all ocation of itsgiven total resources, giventheintensity of utilization of these
resources. It is, therefore, obviousthat microeconomic and macroeconomic analyses
are complementary and the maximum nationa economicwelfarewill only beachieved
whenall the avail able economic resourcesare both fully utilized and optimally alocated
between their different competing uses.

Economicsisnot aschizophrenic subject; itisaunified and cohesivediscipline.
Asthetwo branches of economics, macroeconomicsand microeconomicsdiffer onlyin
the degree of aggregation involved. For example, while the economy’s total output and
employment invol ve aggregation of the output and employment generated inthe various
sectors of the economy, thetotal production of the sugar industry isan aggregate of the
output of different sugar factoriescomposing the sugar industry inthe economy. Similarly,
thetotal consumer demand for sugar isan aggregate of the demandsof many household
units. A well-meaning general theory of the economy will, therefore, have to be a
combination of both the microeconomic and macroeconomic theories.

Emphasizing thefact of interdependence and the difficulty of drawing any sharp
line of demarcati on between macroeconomic and microeconomic theories, Gardner
Ackley hascorrectly stated:

Actualy, the line between macroeconomic and microeconomic theory cannot
be precisely drawn. A truly ‘general’ theory of the economy would clearly
embrace both: it would explain individual behaviour, individua outputs, incomes
and prices; and the sums or averages of theindividual resultswould constitute
the aggregates with which macroeconomics is concerned. Such a general
theory exists; but its very generality leavesit with little substantive content.



Although microeconomic and macroeconomic analysesare so closely interrelated
that onedrawsfrom the other, yet thetwo analysesdiffer from oneanother. Consequently,
amicroeconomic proposition cannot be extended to macroeconomic situations. For
example, anindividual can becomericher by spending lessand saving moreout of his
givenincome. A nation cannot, however, becomericher unlessit producesmore. An
attempt on the part of all individual sto save moreout of their givenincomeswill not lead
toanincreaseintota national savingsbecauseto theextent oneindividual spendsless,
theincomes of therest of the peoplein the economy are reduced. Consequently, their
savingsarereduced. Infact, effortsto save more out of the given national incomeonthe
part of dl individual sinthecommunity may actua ly end up in reduced total savings. This
is the so-called famous *paradox of thrift” in macroeconomic theory.

Similarly, anindividual canwithdraw from hisbank account hisentire deposit
money without the bank failing. If, however, all the depositorswereto withdraw their
bank depositss multaneoudy, the bank will certainly fail. Again, aperson becomesricher
when hewinsprizemoney in alottery but the nation doesnot becomericher becauseto
theextent thewinner of thelottery hasgained, the other lottery ticket-holdershavelost.
Similarly, when onefinds aten-rupee bank note on the road one becomesricher to the
extent of his find but the community’s income remains unchanged because someone’s
gain is someone else’s loss.

Furthermore, whileinafully employed economy itispossiblefor asinglefirmto
increaseitstotal output by weaning away inputsfrom other competing usesby offering
higher factor rewards, it isnot possible for the economy to increase the total output by
such resort on the part of some firmsbecause theincreasein the output of somefirms
iscancelled out by the decreasein the output of others. Moreover, itispossiblethat in
certain situations the fall in the output of other firms may more than neutralize the
increase in a particular firm’s output resulting in a net fall in the total output.

Itis, therefore, obviousthat microeconomic statements cannot alwaysbevalid
for the macroeconomic decisi ons. Nor arethe macroeconomic statementsawaysreliable
to draw correct microeconomic conclusions. For example, asubstantial increaseinthe
total agricultural output asaresult of abumper crop harvest causesanincreaseinthe
national product causing a substantial increase in the community’s economic welfare. It
doesnoat, however, alwaysfollow from thisthat the economic condition of theagriculturists
has & soimproved athough macroeconomic theory lendsstrong support tothisbelief. In
fact, sincethe elagticity of demand for most agricultural productsislessthan unity (at
any rateitissointhe short period), thelarger output of bumper harvest will haveto be
sold at morethan proportionately reduced priceyieldinglower total revenue (income) to
thefarmers. Consequently, the economic condition of the agriculturisiswoul d deteriorate
rather than improve whilethe nation asawholewould enjoy larger material well-being
resulting from the bumper harvest. This is known as the familiar “fallacy of composition’.

Again, it would bewrong to say that with the higher grossnational product every
oneinthe economy necessarily becomesricher. Even ahigher per capitaincomeisnot
aninfalibleindicator of the better economic condition of each and every individual living
inthecountry. A higher national product may co-exist with greater masspoverty if inthe
processof producing thelarger national product, the distribution of thenationa product
becomesmore skewed. For example, inthe oil-producing Gulf countriesvery high national
product and masspoverty coexist asthedistribution of nationa product inthese countries
ishighly skewed.
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1.5 SUMMARY

Inthisunit, you havelearnt that,
- Thebasic problemsof an economy liein the background of al economic decisions,

and a so form the basis of economic studiesand generalization.

- The problem ‘what to produce’ is the problem of choice between commodities.

Thisproblem arisesmainly for two reasons: (i) scarcity of resources does not
permit production of all the goodsand servicesthat peoplewouldliketo consume;
and (ii) all thegoodsand servicesarenot equally valued intermsof their utility by
the consumers.

- The question ‘how much to produce’ is the problem of determining the quantity of

each commodity and service to be produced. This problem too arises due to
scarcity of resources.

- Inamodern economy, all the goodsand servicesare produced by businessfirms.

The total output generated by business firms is known as “society’s total product’
or ‘national output’. The total output ultimately flows to the households.

- The need for increasing the production capacity of the economy arisesfor at

least two reasons. First, most economiesof theworld haverealized by experience
that their population has grown at a rate much higher than their productive
resources. Thisleadsto poverty, especialy in theless-devel oped countries.

- Second, over time, some economies have grown faster than otherswhile some

economies haveremained amost stagnant. The poor nations have been subjected
to exploitation and economic discrimination. Thishasimpelled the poor nationsto
make their economiesgrow, to protect themsel vesfrom exploitation and to give
their people arespectable statusin theinternational community.

- An important feature of the free enterprise system has been the economic

fluctuati on of these economies. Though economic upsand downsarenot unknown
in controlled economies, free enterprise economies have experienced it more
frequently and more severely.

- Societies cannot have all that they want because resources are scarce and

technology isgiven. Inreality, however, both human and non-human resources
availableto acountry keep increasing over timewith technol ogy becoming more
and moreefficient and productive.

- Apart from showing the poss bledternative combinations of two goods, production

possibilitiesfrontier (PPF) a soindicatesthe opportunity cost of onecommodity in
termsof the other product.

- Developing areas, including devel oping countries and regions, have aunique set

of economic problemsand challengesto economic devel opment. Devel oping
countries, taken aswhole, refer to countries characterized by an underdevel oped
industrial base, low per capitaincome, and widespread poverty.

- Broad economic stability, competitive markets, and publicinvestment in physical

and social infrastructure are widely recognized asimportant requirementsfor
achieving sustained economic growth and areductioninrura poverty.

- Tounderstand poverty, it isessential to examinethe economic and socia context,

includinginstitutionsof the state, markets, communities, and households. Poverty



differences cut across gender, ethnicity, age, location (rural versusurban), and Basic Economic Issues
income source.

- Substantial evidence suggeststhat ahighly unequa distribution of incomeisnot
conduciveto either economic growth or poverty reduction. Experience hasshown
that if countries put in placeincentive structuresand complementary investments
to ensurethat better health and education lead to higher incomes, the poor will

benefit doubly through increased current consumption and higher futureincomes.

- Inequality in society is not a new phenomenon. And yet it can befatal. If left
unchecked, it can underminethe very foundations of devel opment and social and
domestic peace.

NOTES

- The world is more unequal today than at any point since Second World War.
However, there are clear signsthat this situation cannot be sustained for much
longer. Inequdity hasbeen jeopardizing economic growth and poverty reduction.

- Theworldtoday isat acritical juncture. Thefinancial and economic crises of
recent years have pushed theinternational community to reconsider long-held
viewson economic prioritiesand socia cohesionismuch morewidely recognized
asamajor factor contributing to resilience and sustainability.

- Onthe supply side, meeting anincreasing food demand isamajor concern, given
therise of resource congtraints. Current agricultura practicesarealeading source
of greenhouse gasemissions, whilea soleading to other problems, such aslossof
soil fertility and water pollution from run-off.

- Technological progressisat the heart of human progress and development. As
the 1998 World Devel opment Report on the knowledge economy (World Bank
1998) emphasized, the understanding of how things are created and the
communi cation of that knowledge arecritical driversof economic progress.

- Policies supporting technology development are known as ‘innovation policies’.
Although governments have along practi ce of promoting innovation by various
measuresof both adirect andindirect nature, theexplicit formul ation of innovation
policiesbegan about 40 yearsago in the 1960s.

- Asaconsegquence of thisoverall problematic environment, innovation systemsin
developing countriesare poorly constructed and are very fragmented.

- Classical economists consistently identified three sources and components of
national wealth: land, |abour, and capital.

- Acountry’s level of development determines the roles played by the different
componentsof itsnationa wealth. The dominance of human capital isparticularly
marked in the most devel oped countries, where natural capital iscalculated to
account for just 2-5 per cent of aggregate wealth.

- Likemost other sciences, economicsisalso dividedinto several branchesand
sub-branches. Thetwo major branches of economic theory arethe microeconomic
theory and macroeconomic theory.

- Microeconomic theory or microeconomics, whose literal translation is ‘economics
in the small,” studies the economic actions of individuals, firms and groups of
individualsand firmsin theeconomy.

- Macroeconomic theory or macroeconomics is concerned with the study of
economy-wide aggregates, such astheanalysisof thetotal output and employment,
total consumption, total investment, total saving and national product.
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- Whilemicroeconomics assumesthe aggregate output for theeconomy asawhole

asgiven, for macroeconomicsit isan important variable whose size and changes
inthat sizeit aimsto explain. Onthe other hand, whilemacroeconomicstreststhe
digtribution of total output, employment and spending among thevariousindividua
goodsand services produced by the particular firmsand industriesasgiven, these
areregarded asvariable by microeconomics.

- Despiteimportant differences between the microeconomic and macroeconomic

theories, thereiscons derable overlappi ng between thesetwo. Consequently, itis
difficult to draw any preciseline of demarcation between these two analyses.

- Macroeconomics has afoundation in microeconomicsand vice ver sa.

1.6

KEY TERMS

- Society’s total product/National output: Thetotal output generated by business

firms is known as “society’s total product’ or “national output’.

- Total factor productivity: Therelativeefficiency with which agiven economy

produces goods and services given a certain quantity of labour and capital is
calledtotal factor productivity (TFP).

1.7

ANSWERS TO ‘CHECK YOUR PROGRESS’

. The major economic problems faced by an economy—uwhether capitalist, socialist

or mixed—may be classified into two broad groups:

Microeconomic problemswhich arerelated to the working of the economic
system.

Macroeconomic problemsrel ated to the growth, employment, stability, externa
bal ance, and macroeconomic policiesfor the management of the economy as
awhole.

. The problem ‘what to produce’ is the problem of choice between commaodities.

Thisproblem arisesmainly for two reasons: (i) scarcity of resources does not
permit production of all the goodsand servicesthat peoplewouldliketo consume;
and (ii) all thegoodsand servicesarenot equally valued intermsof their utility by
the consumers.

. Societies cannot have al that they want because resources are scarce and

technology isgiven. Inreality, however, both human and non-human resources
availableto acountry keep increasing over timewith technol ogy becoming more
and moreefficient and productive.

. Urban poverty is created by the rural poor’s efforts to get out of poverty by

movingtocities.

. Therelativeefficiency withwhich agiven economy producesgoods and services

given acertain quantity of labour and capital iscalled total factor productivity
(TFP).

. Policies supporting technology development are known as ‘innovation policies’.
. Classical economists consistently identified three sources and components of

nationa wealth: land, labour, and capital.



8. Microeconomic theory or microeconomics, whose literal translation is ‘economics Basic Economic Issues
in the small,” studies the economic actions of individuals, firms and groups of
individualsand firmsintheeconomy.

9. (i) unified; cohesive
(i) macroeconomic decisions

NOTES

1.8 QUESTIONSAND EXERCISES

Short-Answer Questions

1. What arethe basic problems of an economy? How can they be classified?
. Statethe basic microeconomic problemsfaced by an economy.

. How can the production capacity of an economy beincreased?

. What ismeant by opportunity cost? How canit beincreased?

. What are the main contributorsto urban and rural poverty?

. Who arethe Low-Income Devel oping Countries? How can absol ute poverty be
aleviated?

. Writeanoteon inequality in the distribution of income and opportunities.

8. “Technological progress is at the heart of human progress and development.’
Describe.

9. What isthe problem of low degree of innovativenessin the devel oping countries?
10. What is the “paradox of thrift” in macroeconomic theory?

o 01~ WDN

\'

Long-Answer Questions

1. Discussthe major microeconomic problemsfaced by an economy.
2. Describethe major macroeconomic problemsof an economy.

3. Assessthe production possibilitiesof an economy.
4

. Assessthe problem of poverty, low income and inequality in the distribution of
incomeand opportunitiesin the devel oping countries.

5. Evauatethe problem of resource constraintsand low level of technology inthe
developing countries.

6. Critically analysethe problem of low degree of innovativenessand low level of
human and physical capital inthe developing countries.

7. Discussthe major differences between macro and micro economics.
8. Assess the statement, ‘Microeconomics and macroeconomics are interdependent’.
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20 INTRODUCTION

Consumer demand is the basis of all productive activities. Just as ‘necessity is the mother
of invention’, demand is the mother of production. Increasing demand for a product
offershigh businessprospectsfor itinfutureand decreas ng demand for aproduct diminishes
itsbusiness prospect. For exampl e, increasing demand for computers, carsand mobile
phonesin Indiahasenl arged the bus nessprospect for both domestic and foreign companies
s lingthesegoods. Ontheother hand, declining demand for black and white TV setsand
manual typewritersisforcing their companiesto switch over to modern substitutesor else
go out of business. It is, therefore, essential for business managers to have a clear
understanding of thefoll owing aspectsof demand for their products:

- What isthe basisof demand for acommaodity?
- What are the determinants of demand?
- How do the buyersdecide the quantity of aproduct to be purchased?

- How do the buyersrespond to changein product prices, their incomesand prices
of therelated goods?

- How can thetotal or market demand for a product be assessed and forecasted?

These questions are answered by the Theory of Demand. The analysis of total
demand for a firm’s product plays a crucial role in business decision-making. The market
demand or the size of the market at apoint intime at different pricesgivesthe overall
scope of business; it gives prospectsfor expanding business; and it playsacrucia rolein
planning for future production, inventories of raw materials, advertisement, and setting up
salesoutlets. Therefore, theinformation regarding the magnitude of the current and future
demand for the product i sindispensable. Theory of demand providesaningghtinto these

problems. From theanalysisof market demand, busi nessexecutivescan know: Self-Instructional
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Thefactorsthat determinethe size of demand

Elasticitiesof demand, i.e., how responsive or sensitiveisthedemand to the
changesinitsdeterminants

Possi bility of salespromotion through manipulation of prices
Responsiveness of demand to adverti sement expenditure
Optimum levelsof sales, inventoriesand adverti sement cost

Inthisunit, wediscussthe basisof demand, diminishing margind utility, income of
the consumer and the budget line, constrained utility maximization, demand curve and
factorsshiftingit and el asticities of demand and their measurement.

2.1 UNIT OBJECTIVES

After going through thisunit, you will beableto:
- Discuss utility asabasisof consumer demand
- Explainthelaw of diminishingmargind utility and itsnecessary conditions
- Assesstheincome of the consumer and the budget line
- Anaysetheconcept of consumer equilibrium and constrained utility maximization
- Evaluate the demand curve and the factors shifting the demand curve
- Discusspriceéeasticity of demand

- Explaintheincomedadticity of demand and the use of income-eladticity in business
decisons

2.2 BASISOFDEMAND: UTILITY AND INCOME

The consumers demand acommaodity because they derive or expect to derive utility
from that commaodity. The expected utility from acommodity isthe basisof demand for
it. Though “utility” is a term of common usage, it has a specific meaning and use in the
analysisof consumer demand. Wewill, therefore, describein thissection the meaning of
utility, therelated conceptsand the law associated with utility.

Meaning of Utility

The concept of utility can be looked upon from two angles—from the commodity angle
and from the consumer’s angle. From the commodity angle, utility isthewant-satisfying
property of a commodity. From the consumer’s angle, utility is the psychological
feeling of satisfaction, pleasure, happinessor well-being which a consumer derives
from the consumption, possession or the use of a commodity.

Thereisasubtle difference between the two concepts which must be bornein
mind. The concept of a want-satisfying property of a commodity is ‘absolute’ in the
sensethat thisproperty isingrained in the commodity irrespective of whether one needs
it or not. For example, apen hasitsown utility irrespective of whether apersonisliterate
or illiterate. Another important attribute of the “absolute’ concept of utility is that it is
ethically neutral because acommodity may satisfy afrivolous or socially immoral
need, e.g., alcohol, drugsor aprofession like prostitution.

On the other hand, from a consumer’s point of view, utility is a post-consumption
phenomenon as one derives satisfaction from acommodity only when one consumesor



uses it. Utility in the sense of satisfaction is a ‘subjective’ or a ‘relative’ concept. In the Demand Analysis
subjective sense, utility is a matter of one’s own feeling of satisfaction. In the relative

sense: (i) acommodity need not be useful for all, for example, cigarettesdo not have any

utility for non-smokers, and meat has no utility for strict vegetarians; (ii) utility of a

commodity variesfrom person to person and from timeto time; and (iii) acommodity NOTES

need not have the same utility for the same consumer at different points of times, at
different levels of consumption and at different moods of a consumer. In consumer
analysis, only the “subjective’ concept of utility is used.

2.2.1 Measurability of Utility

Utility isapsychologica phenomenon. Itisafeeling of satisfaction, pleasure or happiness.
Is utility measurable quantitatively? Measurability of utility has, however, been a
contentiousissue. Theclassical economists, viz., Jeremy Bentham, Leon Walrus, Carl
Menger and the neo-classical economigt, notably Alfred Marshall, believed that utility is
cardinaly or quantitatively measurablelike height, weight, length, temperatureand air
pressure. Thisbelief resulted inthe Cardinal Utility concept. The modern economists,
most notably J. R. Hicksand R. G. D. Allen, however, hold theview that utility isnot
quantitatively measurable—it is not measurable in absolute terms. Utility can be expressed
only ordinally comparatively or in terms of ‘less than’ or “‘more than’. It is, therefore,
possibletolist thegoodsand servicesin order of their preferability or desirability. Thisis
known as the ordinal concept of utility. Let us now look into the origin of the two
conceptsof utility and their usein the analysisof demand.

(i) Cardinal measurement of utility: Someearly psychological experimentsonan
individual’s responses to various stimuli led classical and neo-classical economists to
believethat utility ismeasurable and cardinally quantifiable. Thisbelief gaverisetothe
concept of cardinal utility. It impliesthat utility can beassigned acardina number like1,
2, 3, étc. Theneo-classicad economigs, especialy Marshadl, devised amethod of measuring
utility. According to Marshall, utility of acommodity for aperson equalsthe amount of
money he iswilling to pay for aunit of the commodity. In other words, priceoneis
prepared to pay for aunit of acommodity equal sthe utility he expectsto derivefromthe
commodity. They formulated thetheory of consumption on the assumption that utility is
cardinally measurable. They coined and used a term “util” meaning ‘units of utility’. In
their economic analysis, they assumed (i) that one “util’ equals one unit of money, and
(i) that utility of money remains constant.

It has, however, been realised over timethat absol ute or cardinal measurement
of utility isnot possible. Difficultiesin measuring utility have proved to beinsurmountable.
Neither economistsnor scientistshave succeeded in devising atechnique or aninstrument
for measuring the feeling of satisfaction, i.e., the utility. Numerousfactors affect the
state of consumer’s mood, which are impossible to determine and quantify. Utilityis
therefore immeasurable in cardinal terms.

(ii) Ordinal measurement of utility: Themodern economistshavediscarded the concept
of cardinal utility and haveinstead empl oyed the concept of ordinal utility for analysing
consumer behaviour. Theconcept of ordinal utility isbased on thefact that it may not be
possiblefor consumersto expressthe utility of acommodity in numerical terms, butitis
awayspossiblefor themto tell introspectively whether acommodity ismoreor lessor
equally useful ascompared to another. For example, aconsumer may not beabletotell
that abottle of Peps gives5 utilsand aglassof fruit juicegives 10 utils. But heor shecan
alwaystell whether aglassof fruit juicegivesmoreor less utility than abottle of Pepsi.

Thisassumption formsthe basisof the ordinal theory of consumer behaviour. Self-Instructional
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Check Your Progress

1. Give an important
attribute of the
‘absolute’ concept
of utility.

2. What gaveriseto
the concept of
cardind utility?

3. What are the two
approaches to the
analysis of
consumer
behaviour?

To sum up, the neo-classi cal economists maintained that cardinal measurement
of utility ispractically possible and ismeaningful in consumer analysis. The modern
economists, ontheother hand, maintain that utility being apsychologica phenomenonis
inherently immeasurabl e quantitatively. They also maintain that the concept of ordinal
utility isafeasible concept and it meetsthe conceptual requirement of analysing the
consumer behaviour. However, both the conceptsof utility are used in analys ng consumer
behaviour.

2.2.2 Two Approaches to Consumer Demand Analysis

Based on cardinal and ordina conceptsof utility, therearetwo gpproachestotheandyss
of consumer behaviour.

(i) Cardinal Utility Approach, attributed to Alfred Marshall and hisfollowers, is
also called the Neo-classical Approach or Marshallian approach.

(if) Ordinal Utility Approach, pioneered by J. R. Hicks, aNobel laureateand R. G
D.Allen, isaso called Hicks-Allen approach or the Indifference CurveAnalysis.

Thetwo approaches are not in conflict with one another. Infact, they represent
two levelsof sophistication in the analysisof consumer behaviour. Both the approaches
areimportant for managerial decisonsdepending onthelevel of sophistication required.

[tisimportant to notein thisregard that in spite of tremendous devel opmentsin
consumption theory based on ordinal utility, the neo-classical demand theory based on
cardind utility hasretained itsapped and applicability totheanalys sof market behaviour.
Besdes, the study of neo-class cal demand theory servesasafoundation for understanding
the advanced theories of consumer behaviour. The study of neo-classical theory of
demand isof particular importance and contributesagreat deal in manageria decisions.

2.3 DIMINISHING MARGINAL UTILITY

Thelaw of diminishing marginal utility isoneof thefundamental laws of economics.
Thislaw states that as the quantity consumed of a commodity increases, the utility
derived from each successive unit decreases, consumption of all other commodities
remaining the same. In ssmplewords, when a person consumes more and more units of
acommodity per unit of time, e.g., rasgullas, keeping the consumption of all other
commodities constant, the utility which he derivesfrom the successive rasgullashe
consumes goes on diminishing. This law applies to all kinds of consumer goods—durable
and non-durable sooner or |ater.

Toexplainthelaw of diminishing marginal utility, let ussupposethat aconsumer
consumes 6 unitsof acommodity X and histotal and marginal utility derived from various
unitsof XareasgiveninTable2.1.

Table 2.1 Total and Marginal Utility Schedules of X
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No. of units Total Marginal
consumed utility utility

1 D D

2 50 20

3 60 10

4 6 5

5 60 -5

6 45 -15




AsshowninTable2.1, with theincreasein the number of unitsconsumed per unit Demand Analysis
of time, the TU increasesbut at adiminishing rate. The diminishing rate of increasein
thetotal utility givesthe measure of margind utility. ThediminishingMU isshowninthe
last column of thetable. Fig. 2.1 illustratesgraphically thelaw of diminishingMU. The
rate of increase in TU as the result of increase in the number of units consumed is NOTES
shown by the MU curve in Fig. 2.1. The downward sloping MU curve shows that
marginal utility goeson decreas ng as consumptionincreases. At 4 unitsconsumed, the
TU reachesitsmaximum level, i.e., 65 utils. Beyond this, MU becomesnegativeand TU
beginsto decline. The downward sloping MU curveillustratesthelaw of diminishing
marginal utility.
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Fig. 2.1 Diminishing Marginal Utility

Why theMU Decreases. Theutility gained from aunit of acommodity dependson
theintengty of thedesirefor it. WWhen aperson consumes successi ve unitsof acommodity,
hisneed issatisfied by degreesin the process of consumption and theintensity of his
need goeson decreasing. Therefore, the utility obtained from each successive unit goes
ondecreasing.

Necessary Conditions: Thelaw of diminishing margina utility holdsonly under certain
conditions. These conditions are referred to as the assumptions of the law. The
assumptionsof thelaw of diminishing margind utility arelisted below.

First, the unit of the consumer good must be astandard one, e.g., acup of tea, a
bottle of cold drink, apair of shoesor trousers, etc. If the unitsare excessively small or
large, thelaw may not hold.

Second, the consumer’s taste or preference must remain the same during the
period of consumption.

Third, there must be continuity in consumption. Where abreak in continuity is
necessary, thetimeinterval between the consumption of two unitsmust be appropriately
short.

Fourth, themental condition of the consumer must remain normal during the
period of consumption. Otherwise, thelaw of diminishingMU may not apply.

Giventhese conditions, thelaw of diminishingmargina utility holdsuniversaly. In
some cases, e.g., accumul ation of money, collection of hobby itemslike stamps, old
coins, rare paintings and books, mel odious songs, etc. themarginal utility may initially
increase, but eventually it doesdecrease. Asamatter of fact, thelaw of marginal utility

generally operatesuniversaly. Self-Instructional
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24 INCOME OF THE CONSUMER AND THE
BUDGET LINE

Giventheindifference curvesand indifference map, the consumer isfreeto choosean
I C curve and opt for any point on the chosen I C. Given the option, the consumer would
liketo choosethe highest I C. But, he cannot because he facesabudgetary limitation.
Recall that the consumer has alimited income and goods he consumes have aprice.
Limited income and prices impose constraints on consumer’s choice, called budgetary
constraints. Given the budgetary constraint, the consumer cannot opt for the highest
IC. Let now see the implications of budgetary constraints on consumer’s choices.

Giventheindifference map, autility maximizing consumer would liketoreach the
highest possibleindifference curve on hisindifference map. But, asnoted above, the
consumer isassumed to have alimited income. The limitedness of income actsasa
constraint on how high a consumer can ride on hisindifference map. Thisisknown
asbudgetary congtraint. In atwo-commodity model, assuming alimited money income
(M), the budgetary constraint, may be expressed through abudget equation as shown
inEq. 2.1.

M=P_.Q+P,.Q (2.1)
whereP_and P, are pricesof Xand Y, respectively; Q and Q aretheir respective
quantities; and M is the consumer’s money income.
The budget equation statesthat thetotal expenditure of the consumer on goodsX
and Y cannot exceed his total income, M. The total quantity of X and Y that can be

bought with given M, P_and P, can be easily obtained from the budget equation, as
shown below.

M P
Q= B P—iQy (2.2)
_ M P,
aﬂ Qy_ Fy - Fy X ---(2-3)

These equationsare also call ed budget equations. Given the budget equations, if
M, P _and P areknown, thevaluesof Q and Q and different combinationsthereof can
be easily calculated by assigninganumerical valueto QortoQ, Whenthevaluesof Q
and Q areplotted onthe X and Y axes, and joined by aline, it producesalinewhichis
called the budget lineor priceline, asshowninFig. 2.2.

Thereisasmplemethod of drawing the Budget Line. Giventhe Eq. (2.2), findQ,
at Q,=0.Q, equalsM/P,. Mark M/P, asapoint on X-axis. Similarly, given Eq. (2.3),
find Q aQ =0. Q M/P Mark M/P point at Y-axis. Both M/P_and M/P pointsare
shown inFig.2.2. By joini ngthose poi nts by aline, weget the budget line. The budget
line shows the quantity-combinations available to the consumer given hisincome
and the prices of X and Y.
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Fig. 2.2 Budget Line and Budget Space

The budget line dividesthe commodity spaceinto two parts. (i) feasibility area,
and (ii) non-feasibility area. The areaunder the budget line (including thebudget line) is
feaghility area(Fig. 2.2). For, any combination of goods X and Y represented by apoint
within this area (e.g., point A) or on the boundary line (i.e., on the budget line) isa
feasible combination, given M, P, and P,. The area beyond the budget line is non-

feasibleareabecause any point fallinginthisarea, e.g., point B, isunattainable (given
M, P andP).

Shiftsin theBudget Line: The budget line shiftsupward or downward or swivels
up and down due to change in the consumer’s income and prices of the commaodities. If
the consumer’s income increases, prices remaining the same, the budget line shifts
upwardsremaining paralel totheorigina budget line. Supposetheoriginal budget lineis
given by line AB in Fig. 2.3. If money income (M) increases (prices remaining the
same), the budget line AB will makeaparallel shiftto CD. And, if M decreasesby the
same amount, the budget linewill shift downwardtoitsorigina position AB. Income
remaining the same, if priceschange, the budget line changesits position. For example,
if Mand P, remain constant and P, decreasesto ahalf then thebudget linewill be AF.
Similarly, M and P, remaining constant, if P, increases, the budget line shiftsto EB.

Quantity of Y

e} B D F
Quantity of X

Fig. 2.3 Shift in the Budge Space
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Sopeof theBudgetLine:  Another important aspect of the budget linethat mattersin
determining a consumer’s equilibrium is its dope. The dope of the budget line (AB) in
Fig.2.3,isgivenas.

DQ, _ oA
DQ, OB

Since OA = M/Py (when X'=0) and OB = M/P, (when'Y = 0), the slope of the
budget line ABin Fig. 2.3 may berewritten as:

OA _ M/P, _ P,
OB ~ M/P, P,

Thus, the dope of the budget lineisthe same asthe priceratio of the two goods.
2.4.1 Consumer Equilibrium

Inthissection onwards, wetake up the main theme of thetheory of consumer behaviour
as developed under the ordinal utility approach. The main issue ishow aconsumer
attainshisequilibrium. Asnoted earlier, aconsumer attainshisequilibrium when he
maximizeshistotal utility, given hisincome and market pricesof thegoodsand services
that he consumes. The ordinal utility approach specifies two conditions for the consumer’s
eguilibrium:

- Necessary or thefirst order condition

- Supplementary or the second order condition

In atwo-commodity model, the necessary or the first order condition under
ordinal utility approach isthe same as equilibrium condition under cardinal utility
approach. Itisgiven as:

MU, _P,
MU, " P,

Since, by implication, MU /MU =MRS, |, thenecessary condition of equilibrium
under ordinal utility approach can bewrittenas:

MU, P,
MRS, = Tl

Thisis anecessary but not a sufficient condition of consumer’s equilibrium.
The second order or supplementary condition requires that the necessary condition
befulfilled at the highest possible indifference curve.

Consumer’s equilibrium is illustrated in Fig. 2.4. The indifference curvesIC, IC,
and I1C, present a hypothetical indifference map of the consumer. Theline ABisthe
hypothetical budget line. Both the budget line AB and theindifference curve I C, pass
through point E. Therefore, the sl opesof theindifference curvel C, and the budget line
(AB) areequal. Thus, both the necessary and supplementary conditionsarefulfilled at
point E. Therefore, consumer isin equilibrium at point E. Thispoint can be proved as
follows.

We know that between any two points on an indifferent curve, MU, of DY =
MU, of DX and, therefore, the slope of anindifference curveisgiven by:

DY MUy

DX MU,

=MRS,,



We know also that the slope of the budget lineisgiven by: Demand Analysis

oA_PR
OB P,

AsshowninFig. 2.4, at point E, MRS =P /P . Therefore, the consumerisin NOTES

equilibrium at point E. Thetangency of IC, W|th theybudget lineAB, indicatesthat IC, is
thehighest possibleindifferencecurvewnhi ch the consumer canreach, given hlsbudgetary
constraint and the prices. At equilibrium point E, the consumer consumes OQ, of Xand
oQ, of Y, whichyield him the maximum satisfaction.

>_
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Quantity of X

Fig. 2.4 Equilibrium of the Consumer

Although the necessary condition isalso satisfied on two other points, J and K
(i.e., the points of intersection between the budget line AB and alower indifference
curvelC,), these points do not satisfy the second order condition. Indifference curve
IC, isnot the highest possible curve on which the necessary conditionisfulfilled. Since
indifferencecurvelC, liesbelow thecurvelC,, at any pointonIC , thelevel of satisfaction
islower thanthelevel of satisfactionindicated by IC,. Solong astheutility maximizing
consumer has an opportunity to reach the curve IC,, hewould not like to settleon a
lower indifferencecurve.

From the information contained in Fig. 2.4, it can be proved that the level of
satisfaction at point E isgreater than that on any other point on|C,. Supposethe consumer
isat point J. If hemovesto point M, hewould be equally well-off because pointsJ and
M are on the sameindifference curve. If he movesfrom point Jto M, hewill haveto
sacrifice JP of Y and take PM of X. But in the market, he can exchange JP of Y for PE
of X. That is, hegetsextraME (= PE— PM) of X. Since ME of X giveshim extrautility,
the consumer movesto point E. Sincepoint E fallson ahigher IC, it representsautility
higher than the point M. Therefore, point E ispreferableto point M. The consumer will,
therefore, have atendency to moveto point E onahigher IC, from any other point on
the curve IC,, all other things (taste, preference and prices of goods) remaining the
same.

Another fact which isobviousfrom Fig. 2.4 isthat, dueto budget constraint, the
consumer cannot moveto an indifference curve placed above and to theright of 1C.,.
For example, hisincomewould be insufficient to buy any combination of two goodsat
thecurvelC,. Notethat theindifference curveIC, fallsintheinfeasibility area.
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2.4.2 Constrained Utility Maximization

The central theme of the consumption theory—Dbe it based on ordinal utility or cardinal
utility approach—is the utility maximizing behaviour of the consumer. Thefundamental
postulate of the consumption theory is that all the consumers—individuals and
households—aim at utility maximization and al their decisionsand actionsas consumers
aredirected towards utility maximization. The specific questionsthat the consumption
theory seeksto answer are:

(i) How doesaconsumer decidethe optimum quantity of acommodity that heor she
choosesto consume, i.e., how doesaconsumer attain hisher equilibriumin respect
to each commodity?

(i) How does he or she allocate his’her disposable income between various
commoditiesof consumption so that his/her total utility ismaximized?

Thetheory of consumer behaviour seeksto answer these questionsonthebasis
of the postul atesthat consumers seek to maximizetheir total utility or satisfaction.

Constrained utility maximization isaprocesswherein under certain constraints
the highest possiblelevel of utility isobtained through the consumption of goodsand
services. Thishappenswhen the highest overall level of utility cannot be obtained. The
concept of constrained utility maximizationisan alteration of themoregeneral utility
maximization assumption. Thegenerd utility maximizationisbased onthenotion that the
consumersmight beregulated or restricted from achieving the absol ute maximum level
of utility. Themajor restriction would be the amount of income availablein comparison
tothe price paid. Constrained utility maximization generally doesreach the peak of the
total utility curve.

Whiletheideaof utility maximization asan unrestricted quest of utility isvery
essential inthe consumer demand theory and the study of economics, our everyday life
isdirected by theideaof constrained utility maximization.

2.5 DEMAND CURVE AND FACTORSSHIFTINGIT

When the demand curve changesitsposition (retaining its s opethough not necessarily),
the change is known as a shift in the demand curve. For example, suppose that the
original demand curvefor commodity XisgivenasD, inFig. 2.5. Asshowninthefigure,
at price OP,,, the consumer would buy OQ), unitsof X, other factorsremaining constant.
But, if any of the other factors (e.g., consumer’s income or price of the substitutes)
changes, it will change the consumer’s ability and willingness to buy commaodity X. For
example, if consumer’s disposable income increases due to decrease in income tax, he
would be ableto buy OQ, unitsof Xinstead of OQ),. Thisistruefor the wholerange of
pricesof X; consumerswould be ableto buy moreat all other prices. Thiswill causean
upward shiftindemand curvefrom D, to D,.. Similarly, decreasein disposableincome
of the consumer dueto, say, risein taxes may cause a downward shift in the demand
curvefromD,toD..
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Fig. 2.5 Shift in Demand Curve

2.5.1 Factors Behind Shifts in the Demand Curve

Shiftsin aprice-demand curve may take place owing to the changein one or more non-
price determinants of thedemand for acommaodity. Consider, for example, theincrease
indemand for commodity X by Q,Q, inFig. 2.5. Giventhe price OP,,, the demand for X
might haveincreased by Q,Q, for any of thefollowing reasons.

- Increase in consumer’s income so that he can buy OQ, of X at price OP,: thisis
income effect

- Price of the substitute of X rises so that the consumersfind it gainful to prefer
Q,Q, of Xfor itssubstitute: thisis substitution effect

- Advertisement by the producer of the commodity X changes consumer’s taste or
preferencein favour of commodity X so much that the consumer buysmore of X
or he prefers Q Q, to its substitute, again a substitution effect

- Price of acomplement of X fallsso much that the consumer can afford OQ, of X

- Priceremaining the same, demand for X might increase also for such reasonsas
X gainingfashiongatus, improvement initsquality, changein production technol ogy
and seasonality of the product

It isimportant for the business decision-makersto bear in mind thedistinction
between changesin demand dueto: (i) shift in price-demand curve; and (ii) movement
along the demand curve. For instance, in Fig. 2.5, theincrease in quantity demanded
from OQ, to OQ, can be explained in two different ways: one, by moving down from
point Ato C aong thedemand curve D, whichresultsfrom afall inpricefromP,to P ;
and two, through upward shift in demand curve from D, to D, In the former case,
additional demand isobtained at the cost of somerevenue. Inthelatter case, demand
increases dueto ashift in the demand curve on account of some other factors, such as
increase in consumer’s income, increase in the price of substitutes, increase in population,
etc. Thiskind of increasein demand resultsin increasein revenue. However, in casethe
demand curveis madeto shift through advertisement or other salespromotion devices,
the additional demandisnot free of cost. Moreover, itisthelatter kind of increasein
demand whichishoped for and attempted by businessfirms.

I ncrease and Decrease vs Extension and Contraction of Demand: Economists
sometimes make a distinction between: (a) increase and decrease in demand, and
(b) extensgonand contraction in demand. | ncrease and decreasein demand are associated
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with non-price-quantity relationships of demand whereasextens on and contraction of
demand are asoci ated with the price-quantity rel ationship of demand. For example, inFg.
2.5, movement from point Ato Bisan increasein demand and movement fromBto Ais
a decrease in demand. On the other hand, movement from A to C is an extension of
demand and movement from Cto Aisacontraction of demand. In other words, movement
alongthedemand curveimpliesextens on or contraction of demand.

Thiskind of distinction of terminol ogy between achange in demand caused by
different factorsis, however, amatter of convenience. It has no theoretical basis.

26 ELASTICITIESOF DEMAND

Importance of the Elasticity Concept

We have earlier discussed the nature of relationship between demand and its
determinants. From managerial point of view, however, the knowledge of nature of
relationship aoneis not sufficient. What is more important is the extent of relationship
or the degree of responsiveness of demand to the changes in its determinants. The
degree of responsiveness of demand to the change in its determinants is called
elagticity of demand.

The concept of elasticity of demand plays a crucia role in business-decisions
regarding manoeuvring of prices with aview to making larger profits. For instance,
when cost of production isincreasing, the firm would want to pass the rising cost on
to the consumer by raising the price. Firms may decide to change the price even
without any change in the cost of production. But whether raising price following the
risein cost or otherwise proves beneficial depends on:

(a) the price-elasticity of demand for the product, i.e., how high or low isthe
proportionate change in its demand in response to a certain percentage
changeinits price; and

(b) price-elasticity of demand for its substitute, because when the price of a

product increases, the demand for its substitutes increases automatically
even if their prices remain unchanged.

Raising the price will be beneficid only if (i) demand for aproduct islesseadtic;
and (i) demand for its subgtitute is much less e astic. Although most businessmen are
intuitively aware of the elagticity of demand of the goods they make, the use of precise
estimates of elasticity of demand will add precision to their business decisions.

In this section, we will discuss various methods of measuring elasticities of
demand. The concepts of demand elasticities used in business decisions are:
(i) Price eadticity, (ii) Cross-easticity; (iii) Income easticity; and (iv) Advertisement
elagticity, and (v) Elasticity of price expectation.

2.6.1 Price Elasticity of Demand

Price elagticity of demand is generally defined as the responsiveness or sensitiveness
of demand for a commodity to the changes in its price. More precisaly, elagticity of
demand is the percentage change in demand as a result of one per cent change in
the price of the commodity. A formal definition of price elasticity of demand (e,) is
given as

_ Percentage changein quantity demanded

P Percentage changein price




A general formulafor calculating coefficient of price elasticity, derived from
this definition of elasticity, isgiven asfollows:

:E'

o - DQ DP_DQ. P
P QP Q DP
- P
Q

3|8 ©|3

(2.4)

where Q = origina quantity demanded, P = original price, DQ = change in
quantity demanded and DP = change in price.

It is important to note here that a minus sign (=) is generally inserted in the
formula before the fraction in order to make the elasticity coefficient a non-negative
value.

The elasticity can be measured between any two points on a demand curve
(called arc elasticity) or at a point (called point elasticity).

APC Eladticity

The measure of eagticity of demand between any two finite points on ademand curve
isknown as arc elagticity. For example, measure of elasticity between pointsJ and K
(Fig. 2.6) is the measure of arc elasticity. The movement from point J to K on the
demand curve (D,) shows afall in the price from % 20 to ¥ 10 so that DP = 20 - 10
= 10. Thefall in price causes an increase in demand from 43 units to 75 units so that
DQ =43 - 75 = — 32. The elasticity between points J and K (moving from J to K)
can be calculated by substituting these values into the elasticity formula as follows:

. DQP .. :
e, =- Exa (with minus sign)

= .232,20 149 .(25)
10 43
This means that a one per cent decrease in price of commodity X resultsin

a 1.49 per cent increase in demand for it.

35
33 7
30

25 1

)
e

20

154

Price (P,

D.l‘

T T T T LI
0 20 4043 60 75 80 100 108
Quantity (Q,)

Fig. 2.6 Linear Demand Curve

Problemin Using Arc Elasticity The arc elasticity should be measured and
used carefully, otherwise it may lead to wrong decisions. Arc elasticity co-efficients
differ between the same two finite points on a demand curve if direction of change
in priceis reversed. For instance, as estimated in Eg. (2.5), the elasticity between
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points J and K—moving from J to K equals 1.49. It may be wrongly interpreted that
the elasticity of demand for commodity X between points J and K equals 1.49
irrespective of the direction of price change. But it is not true. A reverse movement
in the price, i.e., the movement from point K to J implies a different elasticity co-
- KtoJgivesP=10,DP=10-20=-10, Q
= 75 and DQ 75 43 32 By substltutlng these values into the elasticity formula,
we get
32 10
€ = 07 - 0.43 ..(2.6)
The measure of elasticity co-efficient in Eq. (2.6) for the reverse movement
in price is obvioudy different from one given by Eq. (2.5). It means that the elasticity
depends also on the direction of change in price. Therefore, while measuring price
elasticity, the direction of price change should be carefully noted.

Some Modifications  Some modifications have been suggested in economic
literature to resolve the problems associated with arc elasticity.

Firg, the problem arising due to the change in the direction of price change may
be avoided by using the lower values of P and Q in the elasticity formula, so that

-_XR R
% DP Q
where P, = 10 (the lower of the two prices) and Q, = 43 (the lower of the two
quantities). Thus,
32 10

€=~ 1545 = 074 (2.7)

This method is however devoid of the logic of calculating percentage change
because the choice of lower values of P and Q is arbitrary—it is not in accordance
with the rule of calculating percentage change.

Second, another method suggested to resolve this problem is to use the
average of upper and lower values of P and Q in fraction P/Q. In that case the
formulais

-_ D (R+R)/2

e
P DP (Q +Q,)/2
or e =- Q- QZ.(PlJrPZ)/Z ...(2.8)

P Fi'Pz (Q1+Q2)/2
where subscripts 1 and 2 denote lower and upper values of prices and
quantitites.
Substituting the values from our example, we get,
__ 43-75 (20+10)/2 _
P 20- 10 (43+75)/2

This method too has its own drawbacks as the elasticity co-efficient calculated
through this formularefersto the elasticity mid-way between P, P, and Q; Q,. The
elasticity co-efficient (0.81) is not applicable for the whole range of price-quantity




combinations at different points between J and K on the demand curve (Fig. 2.6)—
it only gives a mean of the elasticities between the two points.

Point Elasticity

Point elasticity on a linear demand curve. Point elasticity isaso away to resolve
the problem in measuring the elasticity. The concept of point elasticity is used for
measuring price elasticity where change in priceisinfinitesmally small.

Point elagticity isthe elagticity of demand at afinite point on ademand curve,
e.g., a point P or B on the linear demand curve MN in Fig. 2.7. Thisisin contrast
to the arc elasticity between points P and B. A movement from point B towards P
implies change in price (AP) becoming smaller and smaller, such that point P isamost
reached. Here the changein priceisinfinitesmally small. Measuring elasticity for an
infinitesmally small change in priceisthe same as measuring elasticity at apoint. The
formulafor measuring point elasticity is given below.

Point elasticity e) = gxﬂT—S (29
M
8 R P
o B
(@] Q N
Quantity

Fig. 2.7 Point Elagticity

Note that TQ has been substituted for B—S in the formulafor arc elasticity.

1P

The derivative 1< is reci procal of the slope of the demand curve MN. Point

TP
elasticity isthusthe product of price-quantity ratio at a particular point on the demand
curve and the reciprocal of the dope of the demand line. The reciprocal of the slope
of the straight line MN at point P is geometrically given by QN/PQ. Therefore,

bQ _ N

DP  PQ
Note that at point P, price P = PQ and Q = OQ. By substituting these values in Eq.
(2.9), we get

P~ 0Q PQ OQ

Given the numerical valuesfor QN and OQ, elaticity at point P can be easily
obtained. We may compare here the arc elasticity between points J and K and point
elasticity at point Jin Fig. 2.6. At point J,

_ PQ.ON_ON
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_ QN _ 108- 43 _
=50 = a " L18

Note that g = 151 is different from various measures of arc elasticities
(e, e,=149 e,=043 ¢,=0.7 and e, = 0.81).

Aswe will see below, geometrically, QN/OQ = PN/PM. Therefore, elasticity
of demand at point P (Fig. 2.7) may be expressed as

e = PN
P PM
Proof. Thefact that e, = PN/PM can be proved asfollows. Note that in FHg.
8.8, there are three triangles—AMON, AMRP and APQN—and ZMON, ZMRP and

ZPON are right angles. Therefore, the other corresponding angles of the three
triangles will always be equal and hence, AMON, AMRP and APQN are similar.

According to geometrical properties of similar triangles, the ratio of any two
sides of a triangles are always equal to the ratio of the corresponding sides of the
other triangles. By this rule, between APQN and AMRP,

N _ R
PN~ PM

Since RP = OQ, by substituting OQ for RP in the above equation, we get
N _ OQ
PN  PM
QN _ PN

It follows that 0Q = PM

It means that price elasticity of demand at point P (Fig. 2.7) is given by

e = PN
P~ PM
It may thus be concluded that the price elasticity of demand at any point on

alinear demand curveis equal to theratio of lower segment to the upper segments
of theline, i.e.,

_ Lower segment

P Upper segment

Point elasticity on a non-linear demand curve. The ratio AQ/AP in respect
of anon-linear demand curve is different at each point. Therefore, the method used
to measure point elasticity on alinear demand curve cannot be applied straightaway.
A smple modification in techniqueis required. In order to measure point elasticity on
anon-linear demand curve, the chosen point isfirst brought on alinear demand curve.
Thisis done by drawing a tangent through the chosen point. For example, suppose
we want to measure elasticity on anon-linear demand curve, DD¢(Fig. 2.8) at point
P. For this purpose, atangent MN is drawn through point P. Since demand curve DD¢
and the line MN pass through the same point (P), the slope of the demand curve and
that of the line at this point is the same. Therefore, the elasticity of demand curve
at point P will be equal to that of the line at this point. Elasticity of the line at point
P can be measured as



P _PQON _ON

e = Ex_ =
QTP OQ PQ OQ
As proved above, geometrically, QN _ PN
0Q PM
M
D
8 R .
o
o
o Q N
Quantity

Fig. 2.8 Non-linear Demand Curve

To conclude, at midpoint of alinear demand curve, e, = 1. Note that in Fig.
2.9, point P falls on the mid point of demand curve MN. At point, P, therefore,
e=1. It followsthat at any point above the point P, &, > 1, and at any point below
the point P, e, < 1. According to this formula, at the extreme point N, &, = 0, and at
extreme point M, e, is undefined because division by zero is undefined. It must be
noted here that these results are relevant between points M and N.

Lower Segment

M €= T Upper Segment

Price

Quantity

Fig. 2.9 Point Elagticities of Demand

Measuring Price Elasticity fro a Demand Function

The price elasticity of demand for a product can be measured directly from the
demand function. In this section, we will describe the method of measuring price
elasticity of demand for a product from the demand function—both linear and non-

linear. It may be noted here that if ademand function is given, arc elasticity can be
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measured simply by assuming two prices and working out DP and DQ. We will,
therefore, confine ourselves here to point elasticity of demand with respect to price.

Price Elasticity from a Linear Demand Function

Suppose that alinear demand function is given as
Q=100 - 5P

Given the demand function, point elasticity can be measured for any price. For
example, suppose we want to measure elasticity at P = 10. We know that

o - 9P
P dP Q
The term 8Q/0P in the elasticity formulais the dope of the demand curve. The
dope of the demand curve can be found by differentiating the demand function. That
is
dQ _ d(100-5P) _
aP dP -

Having obtained the s ope of the demand curve asdQ/dP = - 5, e,a P =10
can be calculated as follows. Since, P = 10, Q = 100 — 5(10) = 50. By substituting
these valuesinto the elasticity formula, we get,

5

_ 10 _
%—(_5)%—_1

Smilaly, a P=8Q=100-58)=60 and
€ =-5 (8/60) = — 40/60 = - 0.67
And at P =15 Q=100 -5(15) =25, and

e, = — 5(15/25) = - 75/25 = - 3
Price Elasticity from a Non-Linear Demand Function

Suppose a non-linear demand function of multiplicative form is given asfollows.
Q=aP?®
and we want to compute the price elasticity of demand. The formulafor computing
the price elasticity isthe same, i.e.,
_dQ P
&, = ﬁx@ ...(2.10)
What we need to compute the price-elasticity coefficient is to find first the

value of thefirst term, 0Q/dP, i.e., the dope of the demand curve. The slope can be
obtained by differentiating the demand function, Thus,

dQ _ b1
& = - baP .(211)

By substituting Eqg. (2.11) in Eqg. (2.10), €, can be expressed as

aP o
e. = — baP Pl ==
P gQrzs

- baP"®
= ...(212
S 1)




Since Q = aP ~®, by substitution, we get Demand Analysis

- baP™"
ep = F =-b (213)
Equation (2.13) shows that when a demand function is of amultiplicative or NOTES

power form, price elasticity coefficient equals the power of the variable P. This means
that price elasticity in the case of a multiplicative demand function remains constant
all along the demand curve regardless of a change in price.

Price Elasticity and Total Revenue

A firmaiming at enhancingitstotal revenuewould liketo know whether increasing or
decreasing the pricewould achieveitsgoal. The price-elasticity coefficient of demand
for itsproduct at different level sof its price providesthe answer to thisquestion. The
smpleanswer isthat if e > 1, then decreasing the pricewill increasethetotal revenue
andif e <1,thenincreasingthepricewill increasethetotal revenue. To provethispoint,
we need to know thetotal revenue (TR) and the marginal revenue (MR) functionsand
measures of price-elasticity arerequired. Since TR=Q.P, we need to know P and Q.
Thisinformation can be obtai ned through the demand function. The demand functionis
givenas.

Q=100-5P
Pricefunction (P) can be derived from the demand function as:
P=20-0.2Q ...(2.14)
Given the pricefunction, TR can be obtained as:
TR=P.Q=(20-0.2Q)Q=20Q-0.2Q?
From this TR-function, the MR-function can be derived as.

_ TR
- 1Q

The TR-functionisgraphed in panel (a) and the demand and MR functions are
presented in panel (b) of Fig. 2.10. Asthefigure shows, at point P on the demand curve,
e=1whereoutput, Q =50. Below point P, e< 1 and abovepoint P, e> 1. It can be seen
inpanel (a) of Fig. 2.10 that TRincreases solong ase> 1; TR reachesits maximum
level wheree=1; and it decreaseswhene< 1.

Therelationship between price-elagticity and TRissummed upin Table2.2. Asthe
table shows, when demand is perfectly inelastic (i.e., e =0as isthe case of avertical
demand line) there is no decrease in quantity demanded when priceisraised andvice
versa. Therefore, arisein priceincreasesthetotal revenueandviceversa.

In case of an inelastic demand (i.e., e < 1), quantity demanded increases by
less than the proportionate decrease in price and hence the total revenue fallswhen
pricefdls. Thetotal revenueincreaseswhen priceincreases because quantity demanded
decreases by |essthan the proportionateincreasein price.

If demand for aproduct is unit elastic (ep =1) quantity demanded increases (or
decreases) in the proportion of decrease (or increase) in the price. Therefore, total
revenue remains unaffected.

MR =20-0.4Q
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Demand Analysis If demand for acommaodity has e>1, changein quantity demanded is greater
than the proportionate change in price. Therefore, the total revenue increases when
pricefallsand viceversa.
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Fig. 2.10 Price Elasticity and Total Revenue

The case of infinitely elastic demand represented by ahorizontal straight lineis
rare. Suchademand lineimpliesthat aconsumer hasthe opportunity to buy any quantity
of acommodity and the seller can sell any quantity of acommaodity, at agivenprice. Itis
the case of acommodity being bought and soldin a perfectly competitive market. A
seller, therefore, cannot charge ahigher or alower price.

Table 2.2 Elasticity, Price-change and Change in TR

Elasticity Change in Change in

Co-€fficient Price TR

e=0 Increase Increase
Decrease Decrease

e<1 Increase Increase
Decrease Decrease

e=1 Increase No change
Decrease No change

e>1 Increase Decrease
Decrease Increase

e=¥ Increase Decreaseto zero
Decrease Infinite increase*

Self-Instructional Subject to the size of the market.
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Price Elasticity and Marginal Revenue Demand Analysis

Therelationship between price-elagticity and the total revenue (TR) can be known more
precisely by finding the rel ationshi p between price-el asticity and margina revenue (MR).
MR isthe first derivative of TR-function and TR = P.Q (where P = price, and Q = NOTES
quantity sold). Therel ationship between price-elasticity, MR and TRisshown bel ow.

SinceTR=P.Q,

_ PxQ) _ 1P
MR = 0 —P+Qﬁ

fiP ¢

X

o ...(2.15)

= P§+

aviFe)

(S e

Notethat %x% inEq. (2.15) isthereciproca of elasticity. That is,

X— = —

0|0
=

1
ep

By substituting — = for % inEqg. (2.15), we get:

ol

& 10
MR = Pél— —z ...(2.16)
&g

Given thisrelationship between MR and price-elasticity of demand, the decision-
makers can easily know whether it is beneficial to change the price. If e = 1,
MR =0. Therefore, changein pricewill not cause any changein TR. If e<1, MR<O,
TR decreaseswhen price decreasesand TRincreaseswhen priceincreases. And, if e>
1, MR> 0, TRincreasesif price decreases and vice versa.

PriceElasticity, ARandMR: GiventheEq. (2.16), theformulafor price elasticity
(ep) can beexpressed interms of ARand MR. We know that P = AR. So Eq. (2.16) can
bewritten as:

& 10
MR= AR ¢l- —+
g &g

MR=AR- 2R
€

By rearranging theterms, we get:

MR- AR=- 2R
€
MR- AR _ 1
o AR e
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Thereciprocal of thisequation givesthe measure of the price elasticity (e) of
demand which can be expressed as:
AR AR

=-e€ or e =
MR- AR P P AR- MR

Deter minants of Price Elasticity of Demand

We have noted above that price-elasticity of a product may vary between zero and
infinity. However, price-elasticity of demand, at agiven price, variesfrom product to
product depending on thefollowing factors.

1. Availahility of subgtitutes:  Oneof themost important determinantsof elagticity
of demand for acommaodity istheavailability of itsclose substitutes. The higher
the degree of closenessof the substitutes, the greater the elasticity of demand for
thecommodity. For instance, coffee and teamay be cons dered asclose substitutes
for one another. If price of one of these goodsincreases, the other commodity
becomesrelatively cheaper. Therefore, consumers buy more of therelatively
cheaper good and |ess of the costlier one, all other things remaining the same.
Theelasticity of demand for both these goodswill be higher. Besides, thewider
the range of the subgtitutes, the greater the elasticity. For instance, soaps,
toothpastes, cigarettes, etc., areavailablein different brands, each brand beinga
close substitute for the other. Therefore, the price-elasticity of demand for each
brand ismuch greater than that for the generic commodity. On the other hand,
sugar and salt do not have close substitutes and hence their price-elasticity is
lower.

2. Nature of commodity: The nature of a commodity also affects the price-
elagticity of itsdemand. Commodities can be grouped asluxuries, comfortsand
necessities. Demand for luxury goods (e.g., high-pricerefrigerators, TV sets,
cars, decoration items, etc.) ismore el astic than the demand for necessitiesand
comfortsbecause consumption of luxury goods can bedispensed with or postponed
when their pricesrise. Onthe other hand, consumption of necessary goods, (e.g.,
Sugar, clothes, vegetabl es) cannot be postponed and hencetheir demandisineadtic.
Comfortshave more el astic demand than necessitiesand lesselastic than luxuries.
Commaoditiesarea so categorized asdurable goodsand perishable or non-durable
goods. Demand for durable goodsismore el astic than that for non-durable goods,
because when the price of the former increases, people either get the old one
repaired instead of replacing it or buy a ‘second hand’.

3. Weightage in the total consumption: Another factor that influences the
elasticity of demand isthe proportion of income which consumers spend on a
particular commodity. If proportion of income spent onacommodity islarge, its
demand will bemoreeastic. Onthe contrary, if the proportion of income spent on
acommodity issmall, itsdemand islessprice-elastic. Classic examplesof such
commoditiesare salt, matches, books, pens, toothpastes, etc. Thesegoodsclaim
avery small proportion of income. Demand for these goodsisgenerally indlastic
because increase in the price of such goods does not substantially affect the
consumer’s budget. Therefore, people continue to purchase almost the same
guantity even whentheir pricesincrease.

4. Timefactor in adjustment of consumption pattern:  Price-elasticity of demand
depends al so on the time consumer s need to adjust their consumption pattern



toanew price: thelonger thetime available, the greater the price-elagticity. The
reasonisthat over aperiod of time, consumersare ableto adjust their expenditure
pattern to price changes. For ingtance, if the priceof TV setsisdecreased, demand
will not increaseimmediately unless peopl e possess excess purchasing power.
But over time, people may be ableto adjust their expenditure pattern so that they
canbuy aTV set at alower (new) price. Consider another example. If price of
petrol is reduced, the demand for petrol does not increase immediately and
significantly. Over time, however, peopleget incentive from low petrol pricesto
buy automobilesresulting in asignificant risein demand for petrol.

5. Rangeof commodityuse: Therange of usesof a commodity alsoinfluences
the price-elasticity of itsdemand. Thewider the range of the uses of a product,
the higher the elasticity of demand for the decreasein price. Asthe price of a
multi-use commodity decreases, people extend their consumptiontoitsother uses.
Therefore, the demand for such acommaodity generally increases morethan the
proportionateincreaseinitsprice. For instance, milk can betakenasitisandin
theform of curd, cheese, gheeand butter-milk. The demand for milk will therefore
behighly e agticfor decreasein price. Smilarly, electricity can beusedfor lighting,
cooking, heating and for industrial purposes. Therefore, demand for electricity
has a greater elasticity. However, for theincreasein price, such commodities
have alower price-elasticity because the consumption of anormal good cannot
be cut down substantially beyond a point when the price of the commaodity
Increases.

6. Proportion of market supplied: Theeasticity of market demand a so depends
on the proportion of the market supplied at the ruling price. If less than half
of themarket issupplied at theruling price, price-elasticity of demand will be
higher than 1 and if morethan half of themarket issupplied, e< 1.

2.6.2 Income Elasticity of Demand

Apart from the price of a product and its substitutes, consumer’s income is another
bas ¢ determinant of demand for aproduct. The relationshi p between quantity demanded
and incomeisof positive nature, unlike the negative price-demand rel ationship. The
demand for most goods and services increases with increase in consumer’s income and
vice versa. The responsiveness of demand to the changes in income is known as
income-elasticity of demand.

Income-elagticity of demand for aproduct, say X, (i.e., ey) may be defined as:

DXq

X DX
e:_qzix_q ..(2.17)
) § Xy DY

Y

(where X,= quantity of X demanded; Y = disposable income; DX, = changein
quantity of X demanded; and DY = changeinincome).

Obvioudy, theformulafor measuring income-el agticity of demand isthesameas
that for measuring the price-eladticity. The only changeintheformulaisthat thevariable
‘income’ (YY) is substituted for the variable “price’ (P). Here, incomereferstothedisposable
income, i.e., incomenet of taxes. All other formulaefor measuring price-elagticitiesmay
by adopted to measuretheincome-elasticities, keeping in mind the difference between
them and the purpose of measuring income-elasticity.
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To estimate income-el agticity, suppose, for example, government announcesa10
per cent dearness allowance to its employees. Asaresult average monthly salary of
government employeesincreasesfrom 20,000 to ¥ 22,000. Following the pay-hike,
monthly petrol consumption of government empl oyeesincreasesfrom 150 litre per month
to 165 litre. Theincome-elasticity of petrol consumption can now be worked out as
follows. Inthiscase, DY =% 22,000 -3 20,000 =% 2,000, and DQ (oil demand) = 165litre
—150 litre = 15 litre. By substituting those values in Eq. (2.17), we get:

e_20,000, 15
vy~ 150 2,000

It meansthat income elagticity of petrol consumption by government employees
equals 1. It means that a one per cent increase in income results in a one per cent
increasein petrol consumption.

Unlike price-elagticity of demand, whichisawaysnegative, income-elasticity of
demand isaways positive because of apostivere ationship betweenincomeand quantity
demanded of a product. But there is an exception to this rule. Income-elasticity of
demand for aninferior good isnegative, because of theinverse subgtitution effect. The
demand for inferior goods decreases with increase in consumer’s income. The reason is
that when income increases, consumers switch over to the consumption of superior
substitutes, i.e., they substitute superior goods for inferior ones. For instance, when
income rises, people prefer to buy more of rice and wheat and less of inferior food
grains, non-vegetariansbuy more of meat and less of potato, and travellerstravel more
by planeand lessby train.

Nature of Commodity and I ncome-Elasticity

For all normal goods, income-elagticity ispositivethough the degree of elasticity varies
inaccordancewith the nature of commaodities. Consumer goodsof thethree categories,
viz., necessities, comfortsand luxurieshave different elasticities. The general pattern of
income-elasticities of different goodsfor increaseinincomeand their effect on sales
aregiveninTable2.3.

Table 2.3 Income-Elasticities

Consumer goods Co-efficient of Effect on sales with change

income-elasticity in income

1 Essentia goods Less than one (ey <l Less than proportionate

change in sale

2. Comforts Almost equal to unity Almost proportionate
(e, @1) change in sale

3 Luxuries Greater than unity More than proportionate
(ey>1) increasein sale

Income-elasticity of demand for different categoriesof goods may, however, vary
from household to household and from time to time, depending on the choice and
preference of the consumers, level sof consumption andincome, and their susceptibility
to “‘demonstration effect’. The other factor which may cause deviation from the general
pattern of income-el asticitiesisthe frequency of increaseinincome. If frequency of rise
inincomeishigh, income-elagticitieswill conform to thegenera pattern.



Uses of Income-elasticity in Business Decisions

Whilepriceand crosselagticities of demand are of greater significancein the pricing of
aproduct aimed at maximizing thetotal revenuein the short run, income-elasticity of a
product isof agreater significancein production planning and management in thelong
run, particularly during the period of abusinesscycle. The concept of income-elasticity
can be used in estimating future demand provided that therate of increaseinincomeand
income-el asticity of demand for the products are known. The knowledge of income
elagticity can thusbe useful in forecasting demand, when achangein personal incomes
isexpected, other thingsremaining the same. It also hel psin avoiding over-production or
under-production.

Inforecasting demand, however, only the relevant concept of income and data
should beused. Itisgenerally believed that the demand for goodsand servicesincreases
withincreasein GNP, depending onthe marginal propensity to consume. Thismay be
truein the context of aggregate national demand, but not necessarily for aparticular
product. Itisquitelikely that increasein GNP flowsto asection of consumerswho do
not consumethe product in which abusinessmanisinterested. For instance, if themajor
proportion of incremental GNP goesto those who can afford acar, thegrowth ratein
GNP should not be used to calculate income-€l asticity of demandfor bicycles. Therefore,
theincomeof only arelevant classor income-group should be used. Similarly, wherethe
product isof aregional nature, or if thereisaregional division of market between the
producers, the income of only the relevant region should be used in forecasting the
demand.

The concept of income-elasticity may also be used to define the ‘normal’ and
‘inferior’ goods. The goods whose income-elasticity is positive for all levels of income
are termed ‘normal goods’. On the other hand, goods whose income-elasticities are
negative beyond a certain level of income are termed “inferior goods’.

2.7 SUMMARY

Inthisunit, you havelearnt that,

- The consumers demand acommodity because they derive or expect to derive
utility from that commodity. The expected utility fromacommaodity isthe basisof
demandfor it.

- The concept of utility can be looked upon from two angles—from the commodity
angle and from the consumer’s angle. From the commodity angle, utility is the
want-satisfying property of acommodity. From the consumer’s angle, utility is
the psychological feeling of satisfaction, pleasure, happinessor well-beingwhich
aconsumer derivesfrom the consumption, possession or the use of acommodity.

- Some early psychological experiments on an individual’s responses to various
gimuli led class ca and neo-classica economisisto believethat utility ismeasurable
and cardinally quantifiable. Thisbelief gaveriseto the concept of cardinal utility.

- Thelaw of diminishingmargind utility isoneof thefundamenta |awsof economics.
Thislaw states that as the quantity consumed of acommodity increases, the
utility derived from each successive unit decreases, consumption of all other
commoditiesremainingthesame.
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9. Defineprice
elasticity of
demand.

10. What is point
elasticity?

11. How isthe
closeness of the
substitutes related
to the elasticity of
demand for the
commodity?

12. Why isincome-
elasticity of demand
always positive?
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- Theconsumer hasalimited incomeand goods he consumeshaveaprice. Limited

income and prices impose constraints on consumer’s choice, called budgetary
congraints.

- A consumer attai nshisequilibrium when he maximizeshistotal utility, givenhis

income and market prices of the goods and services that he consumes. The
ordinal utility approach specifies two conditions for the consumer’s equilibrium:

0 Necessary or thefirst order condition
0 Supplementary or the second order condition

- The central theme of the consumption theory—be it based on ordinal utility or

cardinal utility approach—is the utility maximizing behaviour of the consumer.

- Constrained utility maximizationisaprocesswherein under certain constraints

the highest possiblelevel of utility isobtained through the consumption of goods
and services. This happenswhen the highest overall level of utility cannot be
obtained.

- When the demand curve changes its position—retaining its slope though not

necessarily—the change is known as a shift in the demand curve.

- Shiftsin aprice-demand curve may take place owing to the change in one or

more non-price determinants of the demand for acommaodity.

- Increase and decrease in demand are associated with non-price-quantity

relationships of demand whereas extension and contraction of demand are
associated with the price-quantity rel ationship of demand.

- The degree of responsiveness of demand to the change in its determinantsis

called elasticity of demand.

- Raisngthepricewill bebeneficia only if: (i) demand for aproduct islesseladtic;

and (ii) demand for itssubstituteismuch lesselastic.

- Price elasticity of demand is generally defined as the responsiveness or

senstivenessof demand for acommodity to thechangesinitsprice. Moreprecisaly,
elasticity of demand isthe percentage changein demand asaresult of one per
cent changein the price of the commodity.

- Themeasure of elagticity of demand between any two finite pointson ademand

curveisknown asarc elasticity.

- Point elasticity isalso away to resolve the problem in measuring the el asticity.

The concept of point elasticity isused for measuring price elasticity wherechange
inpriceisinfinitesmally small.

- Afirmamingat enhancingitstotal revenuewould liketo know whether increasing

or decreasing the pricewould achieveitsgod. The price-elasticity coefficient of
demand for itsproduct at different levelsof its price providesthe answer to this
question.

- Oneof the most important determinantsof elasticity of demand for acommodity

istheavailability of itsclose substitutes. The higher thedegree of closenessof the
subgtitutes, the greater the elasticity of demand for the commaodity.

- Apart from the price of a product and its substitutes, consumer’s income is another

basi ¢ determinant of demand for aproduct.

- Theresponsiveness of demand to the changesin incomeisknown asincome-

elagticity of demand.



- Unlike price-elasticity of demand, which isalwaysnegative, income-elasticity of

demand isaways positive because of apositiverel ationship betweenincomeand
guantity demanded of aproduct.

2.8

KEY TERMS

- Utility: Itisthepsychological fegling of satisfaction, pleasure, happinessor well-

being which aconsumer derivesfrom the consumption, possession or the use of
acommodity.

- Shift in the demand curve: When the demand curve changes its position—

retaining its slope though not necessarily—the change is known as a shift in the
demand curve.

- Elagticity of demand: The degree of responsiveness of demand to the change

initsdeterminantsiscalled e asticity of demand.

- Price elasticity of demand: It is generally defined as the responsiveness or

sensitiveness of demand for acommaodity to the changesinitsprice.

- Arc elasticity: The measure of elasticity of demand between any two finite

pointson ademand curveisknown asarc el asticity.

- Income-elasticity of demand: Theresponsiveness of demand to the changes

inincomeisknown asincome-elasticity of demand.

2.9

ANSWERS TO ‘CHECK YOUR PROGRESS’

An important attribute of the “absolute’ concept of utility is that it is ethically
neutral because acommodity may satisfy afrivolousor socially immoral need,
e.g., acohol, drugsor aprofession like prostitution.

Some early psychological experiments on an individual’s responses to various
gimuli led class ca and neo-classca economisisto believethat utility ismeasurable
and cardinally quantifiable. Thisbelief gaveriseto the concept of cardinal utility.

Based on cardinal and ordinal conceptsof utility, there aretwo approachesto the
analysisof consumer behaviour.

(i) Cardinal Utility Approach, attributed toAlfred Marshall and hisfollowers, is
also called the Neo-classical Approach or Marshallian approach.

(ii) Ordinal Utility Approach, pioneered by J. R. Hicks, aNobel lauresteand R.
G D.Allen,isasocalled Hicks-Allen approach or the Indifference Curve
Anayss.

The assumptionsof thelaw of diminishingmargina utility arelisted below.

Firgt, theunit of the consumer good must be astandard one, e.g., acup of tea,
abottleof colddrink, apair of shoesor trousers, etc. If the unitsareexcessively
small or large, thelaw may not hold.

Second, the consumer’s taste or preference must remain the same during the
period of consumption.

A consumer attai nshisequilibrium when hemaximizeshistotal utility, givenhis
income and market prices of the goods and servicesthat he consumes.
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6.

7.

8.

0.

10.

The central theme of the consumption theory—nbe it based on ordinal utility or
cardinal utility approach—is the utility maximizing behaviour of the consumer.

When the demand curve changes its position—retaining its slope though not
necessarily—the change is known as a shift in the demand curve.

Shiftsin a price-demand curve may take place owing to the changein one or
more non-price determinants of the demand for acommaodity.

Price elasticity of demand is generaly defined as the responsiveness or
sengitiveness of demand for acommodity to the changesinitsprice.

Point elasticity isalso away to resolve the problem in measuring the elasticity.
The concept of point elagticity isused for measuring price elasticity wherechange
inpriceisinfinitesmally small.

Oneof the most important determinants of elasticity of demand for acommodity

istheavailability of itsclose substitutes. The higher thedegree of closenessof the
subgtitutes, the greater the elasticity of demand for the commaodity.

Unlike price-elasticity of demand, whichisalwaysnegative, income-elagticity of
demand isaways positive because of apositiverel ationship betweenincomeand
guantity demanded of aproduct.

2.10 QUESTIONSAND EXERCISES

Short-Answer Questions

1

~N o o~ ®WN

. What isutility? What isthe difference between the two conceptsof utility?

. Isutility ameasurabl e concept? Justify.

. What doesthelaw of diminishing marginal utility state?

. What are budgetary congtraints? What isconsumer equilibrium?How isit attained?
. Writeanote on constrained utility maximization.

What arethe factors behind shiftsin the demand curve?
“The concept of elasticity of demand playsacrucial rolein business-decisions
regarding manoeuvring of prices with a view to making larger profits.” Describe.
What arethe problemsin using arc elasticity? What are the determinants of price
eladticity of demand?
Defineand distinguish between:

(a) Arceladticity and point elasticity

(b) Pricedadticity and cross-elagticity, and

(c) Incomeed asticity and price el adticity.

Long-Answer Questions

1
2.

3.

Discussutility asabasisof consumer demand.

Describethetwo approachesto consumer demand analysisand the measurability
of utility.

Explainthelaw of diminishingmargina utility and itsnecessary conditions.



4. Withregard to budgetary constraints, assesstheincome of the consumer and the
budget line.

5. Critically analyse the concept of consumer equilibrium and constrained utility
maximization.

6. Evaluate the demand curve and the factors shifting the demand curve.

7. What iselasticity of demand? Discuss price el agticity of demand in detail.

8. Explaintheincomed adticity of demand and the use of income-eladticity in business
decisions.
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3.0 INTRODUCTION

We have so far been concerned with the demand side of the market. Inthisunit, weturn
to the supply side of the market. Supply of aproduct depends on the production of the
commaodity. Production of the commodity dependson theavailability of inputs (Iabour
and capital) and technol ogy. Given the technol ogy, output of aproduct dependsonthe
relationship between the output and input. Theinput-output rel ationship isbrought out by
thetheory of production.

In economics, the term “production’ means a process by which inputs or factors of
production (land, labour, capitd, etc.) are converted or transformed into an outpuit. In other
words, production meanstransforminginputs, (Iabour, machines, raw materials) intoan
output. This kind of production is called ‘manufacturing’. However, production process
doesnot necessarily involve physical conversion of raw material sinto tangiblegoods. In
the process of production, an input may be intangible (service) and an output may be
intangibletoo. For example, inthe production of legal, medical, social and consultancy
servicesbothinput and output areintangible: lawyers, doctors, social workers, consultants,
hair-dressersmusicians, orchestraplayersareall engaged in productiveactivity.

Ineconomic sense, production processmay take avariety of forms. For example,
transporting acommaodity from one place to another whereit can be used isproduction
of acommodity. A coa seller doesvirtually nothing more than transporting coal from
coa minesto the market place. Similarly, afisherman only catchesand transportsfishto

the market place. Their activitiestoo are productive activities. Transportingmenand ~ Self-l nstlructional
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materialsfrom one placeto another isinitself aproductive activity: it producesservice.
Soringacommodity for future saleor consumption isproduction. Wholesaling, retailing,
packaging, assembling are all productive activities. These activitiesarejust asgood
examplesof production asmanufacturing.

3.1 UNIT OBJECTIVES

After going through thisunit, you will beableto:
- Discussproduction function asatool of analysis
- Explainthereturnsto afactor and the lawsof returnsto scale
- Assessthe cost-output rel ationsthrough cost curves
- Discussthe problemsof cost minimization in managerial decision-making
- Analysetheimportance of profit maximization assumption
- Evaluatethe supply curve and the shift in the supply curve
- Assessthe determinants of the price elasticity of supply

3.2 PRODUCTION FUNCTION

Productiontheory seeksto analysetheinput and output rel ationsand answersthefollowing
theoretica issues.

1. If dl theinputsare s multaneously increased (or decreased) at acertainrate, will
the output increase (or decrease) in the same proportion? Or if, for example, the
amount of eachinput isdoubled (or halved), will the output be doubled (or hal ved)
or will it changein adifferent proportion?

2. Supposingthereare more than one processes of producing acommodity, how will
output change (or behave) in responseto changein factor proportions? Or, how
will output changeif oneinput issubstituted for another?

3. How can theleast-cost combination of inputs be achieved? Or, in other words,
how isoptimum technique of production chosen?

Thetool of analysiswhichisused to explain theinput-output rel ationshipsand
givesthe probable answer to the above queriesis Production Function. Let usnow
briefly describethe nature and forms of aproduction function.

The production function describesthe technol ogical relationship between inputs
and output in physical terms. It specifiesthe maximum quantity of acommodity that can
be produced per unit of timewith given quantitiesof inputsand technology. Besides, the
production function representsthetechnology of afirm, of anindustry or of theeconomy
asawholein arelevant case.

A production function may taketheform of ascheduleor table, agraphedlineor
curve, an algebraic equation or of amathematical model. But each of theseformsof a
production function can be converted into the other forms.

Beforeweillustrate the variousforms of aproduction function, let usnote how a
complex production function is simplified and the number of inputsincluded inthe
production function, asindependent variabl es, reduced to amanageable number.

A general empirical form of production function can be expressed as.
Q=f(L,K,LB,M, T, t,e..)



where Q = quality, L =labour, K = capital, LB =land/building, M = materials,
T =technology, t =time, and e=manageria efficiency.

All these variablesenter the actual production function of afirm. Theeconomists
have however reduced the number of variables used in aproduction function to only
two, viz., capital and labour, for the sake of convenienceand simplicity intheanalysis
of input-output relations.

Thereasonsgivenfor ignoring the other inputsare asfollows: Land/building as
aninput, isconstant for the economy asawhole, and henceit doesnot enter into the
aggregate production function. However, land/building isnot aconstant variablefor an
individual firm or industry at least in thelong run. In the case of individual firm and
industries, however, land/building is lumped together with “capital’. In case of ‘raw
materials’, it has been observed that this input *bears a constant relation to output at all
levels of production’. For example, cloth bears a constant relation to the number of
garments, similarly for agiven size of ahouse, the quantity of bricks, cement, stedl, etc.
remainsconstant, i rrespective of number of houses constructed. Thisconstancy of input-
output rel ati onsleavesthe method of production unaffected. That iswhy, inmog production
function, only two inputs—Iabour and capital are included. Technology, time and managerial
area so assumed to be givenin the short run.

Let usillustrate the algebraic or mathematical form of a production function,
whichismost commonly used in production analyss.

Toillustratetheal gebraic form of production function, let ussupposethat afirm
employs only two inputs—capital (K) and labour (L)—in production of acommodity. As
such, the general form of its production function may be algebraically expressed as:

Q=f(K,L) (3.1
where Q = the quantity of output produced per timeunit, K = capital, and L = labour.

Theproduction function (3.1) impliesthat Q isthe maximum quantity of the product
that can be produced, giventhetota volumeof capital, K and thetotal number of workers,
L, employed to produce coal. Increasing production will requireincreasein K and L.
Whether thefirm canincreaseboth K and L or only L dependsonthetimeperiodit takes
into account for increasing production, i.e., whether thefirm considerstheshort-runor
the long-run. As noted earlier, short-run refers to a period during which supply of
certain factorsof production (viz. capital and land) issupposed to beinelastic. Onthe
other hand, long-runisaperiod of timeduring which supply of al thefactorsof production
isassumed to be el astic, though not |ong enough to permit changein technol ogy.

By definition, supply of capital isinelasticinthe short-run and elagticinthelong-
run. Intheshort-run, therefore, the firm can increaseits production by increasing only
labour, sincethe supply of capital inthe short-runisfixed.

Inthelong-run, however, the firm can employ more of both capital and labour.
Accordingly, the firm would have two types of production functions: (i) short-run
production function; and (ii) long-run production function. The short-run production
function or what may also betermed as ‘single variable production function’, can be
expressed as.

Q=1(L) (3.2
Inthelong-run production function, both K and L areincluded and thefunction
takestheform:

Q=f(K L) .(33)
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Assumptions

The production functions are based on certain assumptions:
(i) Perfectdivishbility of bothinputsand output
(i) Limited substitution of onefactor for another
(i) Constant technology
(iv) Inelastic supply of fixed factorsin the short-run

If thereisachangein these assumptionsthe production function will haveto be
modified accordingly.

TP,
g N
=1 N
e v
8 (¢4
Labour (L)

Fig. 3.1 Single Variable Production Function

The production function (3.2) may begraphically presented, asshowninFig. 3.1,
onatwo-dimensional diagram. Thevertical axisshowsthe quantity of output (Q) and
the horizontal axisshowsthe number of workers (L) employed. When the production
functionisgraphed, it takesagraphical form of production function. Theresulting curve
iscalled Total Product (TP) curve.

3.2.1 Marginal Product

Thelawsof returnsare concerned with the rel ation between marginal changeininput
and theresulting margina changein output. Therefore, the concept of marginal product
playsanimportant rolein explaining the laws of returns. We will therefore definethe
marginal product of variableinput, |abour, and derivethe margina product (MP) curve.

Fromthe production function (3.2), one may derivethemarginal products(MP )
of labour, the variable factor. The MP,_ may be defined as the change in output (Q)
resulting fromavery small change (1IL) inlabour employed, other factorsheld constant.
Infact, theMP_ispartial derivative of the production function with respect to labour.
Thus,

_ 10
MP = i
. DQ
or foralargechangeinlL, oL ..(3.4)

Geometricaly, MP,_ isgiven by theslopeof thecurve, TP, = Q=f(L).

Given the definition of MP, the MP, curve may be derived from the TP , as
showninFig. 3.2.



By definition, MP, isthe addition to thetotal product resulting from avery small Supply Analysis
changeinthevariableinput, labour (say, by one unit of labour). Or, asmentioned above,
theMP,_ issmply thedopeof TP, . TheMP, curvecantherefore be derived by measuring
theslopeof TP, at variouspointsonit and by plotting such measures. For example, if we
chooseapoint P on TP_and draw atangent ab through thispoint, the slope of the TP, NOTES
and that of the tangent ab at point P isthe same. The ordinate PM measuresthe output
resulting from OM labour. The contribution of the marginal labour, say NM amount of
labour, can be obtained by drawing aline parallel toab from point N through PM. Note
that the parallel line intersects PM at P¢ Thus, P is the MP of NM labour. This
process may be repeated for different points chosen on the TP, and MP of Iabour
obtained. By joining the resultant points (say, P¢ Qt¢and T), we get the MP_ curve.

R
Q TP,
)
2
3
o
b
P Q
a P’ \
o N M T\
Labour (L) MP,

Fig. 3.2 Derivation of MP_Curve

3.2.2 Average Product

Another important concept used in discussi onson production theory, though not much of
theoretical importance, is average (physical) product. In our example, the average
product of labour (AP, ) may be defined as:

_Q_fw

AP, L1

.(35)

The AP, can also be derived from the TP, curve or the function Q = f (L).
Suppose that wewant to measure AP at point P onthe TP inFig. 3.3.
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Fig. 3.3 Derivation of AP_Curve Self-Instructional
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1. In economics, what
doestheterm
production mean?

2. State the reason
behind the
reduction of number
of variablesusedin
aproduction
function.

3. Why does the
concept of marginal
product play an
important rolein
explaining the laws
of returns?
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At point Ponthe TP, curve, output isPN = OM from thetotal |abour employed
ON= MP.Thusthe AP _at point Pis:

_ PN _MO
L" ON MP
Thismeasureis geometrically obtained by drawing alinefrom points P to the
origin O, asshown by line OP. The dope of line OP isPN/ON. Thisisnothing but the
AP . Thus, the slope of line OP measuresthe AP , i.e., product per unit of |abour. To
measure the AP, at the total output PN and total labour ON, let us suppose that QN
measuresone unit of labour. Now if wedraw aline parallel to OP from Q through the
line PN, the point of intersection gives the measure of AP, . Note that QP¢whichis
parallel to OP intersects PN at P¢ Thus, NP¢is the measure of AP, for point P. The
same procedure may be repeated for all the pointschosenonthe TP, (say, Wand R) and
AP_measured for the respective pointsas shown by pointsP’, Tand S By joining these
points, we get the AP, curve.

AP

3.3 RETURNSTO FACTOR AND RETURNS
TO SCALE

Returnsto afactor relate to the short-period production function when one factor is
varied keeping the other factor fixed in order to have more output, the marginal returns
or margina product of the variablefactor diminishes.

Thisrelatesto the Law of Variable Proportions. On the other hand, returnsto
scale relate to the long-period production function when afirm changesits scaleto
production by changing one or more of itsfactors. Thisrefersto the Law of Returnsto
Scale.

3.3.1 Short-Run Laws of Production

Production with oneVariable Input

Somefactorsof production haveelastic supply even during the short period. Suchfactors
arecalled variablefactors. Inthe short-run, therefore, the firms can employ alarge
quantity of thevariablefactor. In other words, firmscan employ inthe short run, varying
quantitiesof variableinputsagainst agiven quantity of fixed factors. Thiskind of change
ininput combination leadsto variationin factor proportions. Thelawswhich bring out
therelationship between varying factor proportionsand output are therefore known also
asthe Laws of Returnsto a Variable proportions. Thislaw ismore popularly known
asthe Law of Diminishing Returns. In this section, we explain the laws of returnsto
variableinput.

The Law of Returnsto a Variable Input: The Law of
Diminishing Returns

The law of diminishing returns states that when more and more units of a variable
input are applied to a given quantity of fixed inputs, the total output may initially
increase at an increasing rate and then at a constant rate but it will eventually
increase at diminishing rates. In other words, when a firm using two inputs—Ilabour
and capital—increases the number of labour, capital remaining constant, the marginal
productivity of labour may initially increase, but it does decrease eventually. Thisis
called thelaw of diminishing returnsto the variableinput.



Assumptions. Thelaw of diminishing returnsisbased on thefollowing assumptions: (i)
the state of technology isgiven, (ii) labour ishomogeneous, and (iii) input prices—
wages and interest—are given.

Toillugtrate thelaw of diminishing returns, let usassume (i) that the coal-mining
firm (in our earlier example) has a set of mining machinery asitscapita (K), fixedin
the short run, and (ii) that it can employ more of mine-workersto increaseits coal
production. Thus, the short run production function for the firm will take thefollowing
form.

Q. =f(L)

Let us assume that the labour-output relationship in coal production based on
actua dataisgiven by ahypothetical production function of the following form.

= —L3+152+ 100 ...(36)

Given the production function (3.6), we may substitute different numerical vaues
for L in thefunction and work out aseriesof Q, i.e., the quantity of coal (say, thousand
tonnes) that can be produced with different number of workers. For example, if L =5,
then by substitution,

Q. =-5°+15x52+10x5
=-125+375+50
= 300 (thousand tonnes)
A tabular array of output levels associated with different number of workers

from 1to 12, in our hypothetical coa -production example, isgivenin Table 3.1 (Cols.
1and 2).

What we need now is to work out marginal productivity of labour (MP,) to
find the trend in the contribution of the marginal 1abour and average productivity of
labour (AP, ) to find the average contribution of labour.

Tables 3.1 Three Sages of Production

No. of workers  Total product Marginal Average Sages of
(N) (TP Product* Product Production
(000 tonnes) (MP)) (AP)

(1) (2) (3) (4) (5)

1 24 24 24 I

2 7 48 3] Increasing
3 138 69) 46 returns
4 216 8 7]

5 30 & 60

6 334 84 64

7 462 8 66 Il

8 528 6 66 Diminishing
9 576 48 4 returns
10 600 24 60

un 54 -6 ) 11

12 552 -42 6 Negative returns

*MP_=TP, - TP, _,. MP, calculated by differential method will be different from that givenin
Coal. 3.
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Marginal Productivity of Labour (MP, ) can be obtained by differentiating the
production function (3.6). Thus,

MP= 12 = 3124301 +10 .37

L
By substituting numerical valuefor labour (L) in Eg. (3.7), MP, can be obtained
at different levels of 1abour employment. However, thismethod can be used only where
labour is perfectly divisible and dL 0. Since, in our example, each unit of
L =1, calculus method cannot be used.

Alternatively, where |labour can beincreased at least by oneunit, i.e, DL =1, MP_
can be obtained as

MP =TP -TP_,
The MP, worked out by this method is presented in col. 3 of Table 3.1.

Average Productivity of labour (AP, ) can be obtained by dividing the production
function by L. Thus,
_ 13 2
AP =t +15LL *10L 24150+ 10 .(38)
Now AP, can be obtained by substituting the numerical valuefor L in Eq. (3.8).
AP, obtained by thismethod isgivenin col. 4 of Table 3.1.

Theinformation contained in Table 3.1 is presented graphicaly in panels (a) and
(b) of Fig. 3.4. Panel (a) of Fig. 3.4 presentsthe total product curve (TP, ) and panel
(b) presents marginal product (MP,) and average product (AP ) curves. The TP,
schedule demongtratesthelaw of diminishing returns. Asthe curve TP, shows, thetotal
output increases at anincreasing ratetill the employment of the 5th worker, asindicated
by theincreasing sope of the TP, curve. (Seealso col. 3 of thetable.) Beyond the 6th
worker, TP, increases (until the 10th worker) but the rate of increasein TP (i.e.,
marginal additionto TP, ) beginsto fall and turns negative 11th worker onwards. This
showsthe operation of thelaw of diminishing returns, i.e., as units of labour increase,
capital remaining constant, the total output increasesinitially at an increasing rate but
finally at adecreasing rate.

Three Stagesin Production

Table 3.1 and Fig. 3.4 present the three usual stagesin the application of the laws of
diminishingreturns. In Stagel, TP, increasesat increasing rate. Thisisindicated by the
rising MP,_till theemployment of the S5th worker. Given the production function (Eq.
3.6), the 6th worker produces as much asthe 5th worker. The output from the 5th and
the 6th workers represents an intermediate stage of constant returnsto the variable
factor, labour.

In Stage II, TP continuesto increase but at diminishing rates, i.e., MP,_begins
to decline. Thisstage in production showsthelaw of diminishing returnsto thevariable
factor. Total output reachesits maximum level at the employment of the 10th worker.
Beyondthislevel of labour employment, TP, beginsto decline. Thismarksthe beginning
of Stagelll in production.

To conclude, given the employment of fixed factor (capital), when more and
moreworkers are employed, the return from the additional worker may initialy increase
but will eventually decrease.



Factors Behind the L aws of Returns Supply Analysis

AsshowninFig. 3.4, themarginal productivity of workers(MP,) increasesin Stage
| and it decreasesin Stagell. Stage | showsthe Law of Increasing Returnsand Stage

[1 showsthe Law of Diminishing Returns. NOTES
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Fig. 3.4 Total, Average and Marginal Products

The reasons which underly the application of thelaws of returnsin Stages| and
Il may be described asfollows. One of the important factors causing increasing returns
to avariable factor isthe indivisibility of fixed factor (capital). It resultsin under-
utilisation of capital if labour islessthan its optimum number. Let us suppose that
optimum capita-labour combinationis 1:6. If capita isindivisbleand lessthan 6 workers
are employed, then capital would remain underutilised. When more and more workers
areadded, utilization of capital increasesand al so the productivity of additional worker.
Another reason for increasein labour productivity isthat employment of additional
workers leads to advantages of division of labour, until optimum capital-labour
combinationisreached.

Oncethe optimum capital-labour ratio isreached, employment of additiona workers
amountsto substitution of capital with labour. But, technically, onefactor can subgtitute
another only upto alimited extent. Therefore, with increasein labour, capital per unit
of labour decreases. This causes decreasein the productivity of the marginal labour.
That is, employment of more and more labour against agiven capital, causes decrease
inMP,.
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Empirical Validity of the Law of Diminishing Returns. The law of diminishing
returnsisan empirical law, frequently observed in various production activities. This
law, however, may not gpply universally to al kindsof productiveactivitiessincethelaw
isnot astrue asthe law of gravitation. In some productive activities, it may operate
quickly, in someits operation may be delayed; and in some others, it may not appear
at all. Thislaw hasbeen found to operatein agricultural production moreregularly than
inindustria production. Thereasonis, inagriculture, natural factorsplay apredominant
role whereas man-made factors play themajor roleinindustrial production. Despite
thesevariationsand limitations of thelaw, if increasing unitsof aninput are applied to
thefixed factors, the marginal returnsto the variableinput decrease eventually.

The Law of Diminishing Returns and Business Decisions

We have discussed abovethelaw of diminishing returnsin atheoretical framework. Let
usnow look at the applicability of thislaw to business decision-making.

Thelaw of diminishing returns as presented graphically hasarelevanceto the
businessdecisions. Thegraph can helpinidentifying therational and irrational stages
of operations. It can also provide answer to such questions as (i) how much labour to
employ to maximise the output; and (ii) what number of workersto apply to agiven
fixed input so that per unit cost in minimized when output is maximumized. Fig. 3.4
exhibitsthethree stagesof production. In Stagelll, hasavery high labour-capital ratio.
Asaresult, employment of additional workersprovesnot only unproductive but also
causesadeclineinthe TP. Similarly, in Stage|, capital ispresumably underutilized. So
afirmoperatingin Stage| isrequired to increase labour, and afirm operating in Stage
[l isrequired to reducelabour, with aview to maximisingitstotal production. Fromthe
firm’s point of view, setting an output target in Stages | and Il is irrational. The only
meaningful and rational stage from the firm’s point of view is Stage I in which the firm
can find answer to the questions “how many workers to employ’.

Figure 3.4 showsal so that the firm should employ aminimum of 6 workersand
amaximum of 10 workersevenif labour isavail ablefree of cost. Thismeansthat the
firm hasalimited choiceranging from 6 to 10 workers. How many workersto employ
against the fixed capital and how much to produce can be answered, only when the
price of labour, i.e., wage rate, and that of the product are known. This question is
answered below.

Optimum Employment of L abour

It may berecalled from Fig. 3.4 that an output maximizing coa-mining firmwould like
to employ 10 workers—since at this level of employment, the output is maximum and
MP, =0. Thefirm can, however, employ 10 workersonly if workersare availablefree
of cost. But labour is not available free of cost—the firm is required to pay wages to
the workers. Therefore, the question arises “how many workers should the firm
employ—10 or less or more than 10—to maximise its profit. A simple answer to this
guestion is that the number of workersto be employed depends on the output that
maximizes firm’s profit, given the product price and the wage rate. This point can be
proved asfollows.

Asarule, total profitis maximum at thelevel of output at which
MC = MR

In our example here, sincelabour isthe only variableinput, margina cost (MC)
equals marginal wages (MW), i.e., MC = MW.




Asregards MR, in case of factor employment, the concept of Marginal Revenue Supply Analysis
Productivity isused. The marginal revenue productivity of labour isthe money value
of marginal product of labour (MP). In specific terms, marginal revenue productivity
of labour (MRP, ) equalsmargina physical productivity (MP, ) of labour multiplied by
the price (P) of the product, i.e., NOTES

MRP = MP x P

For example, supposethat the price (P) of coal isgiven at ¥ 10 per quintal. Now,
MRP, can be known by multiplying its MP, (as given in Table 3.1) by ¥ 10. For
example, MRP, of the 3rd worker (see Table 3.1) equals 66 x 10 =X 660 and of the
4th worker, 78 x 10 = 780. Likewise, if whole column (MP, ) ismultiplied by ¥ 10, it
givesusatable showing the number of workersand the marginal revenue productivity
of workers. Let us suppose that wage rate (per time unit) isgiven at ¥ 660. Given the
wage rate, the profit maximising firm will employ only 8 workers because at this
employment, MRP, =wagerate= MRP, of 8th worker = 66 x 10 =% 660. If thefirm
employs the 9th worker, MRP, =48 x 10 =¥ 480 <X 660. Clearly, the firm loses
¥ 180 on the 9th worker. And, if the firm employs less than 8 workers, it will not
maximizeits profit.

To generalize, if relevant seriesof MRP, isgraphed, it givesthe MRP, curveas
showninFig. 3.5. Smilarly, theMRP, curvefor any input may be drawn and compared
with MC (or MW) curve. Labour being the only variable input, in our example, let us
suppose that wage rate in the labour market isgiven at OW (Fig. 3.5). When wagerate
remains constant, average wage (AW) and margina wage (MW) areequal, i.e., AW =
MW, for the whole range of employment in the short run. When AW = MW, alarge
number of labour can be employed at wage rate OW as shown by a straight horizontal
line marked AW = MW.

AW = MW

MRP and MW
=

o N
MRP,

Labour

Fig. 3.5 Determination of Labour Employment in the Short-Run

With the introduction of MRP curve and AW = MW line (Fig. 3.5), a profit
maximising firm can eadily find the maximum number of workerswhich can be optimally
employed against afixed quantity of capital. Once the maximum number of workersis
determined, the optimum quantity of the product isautomatically determined.

The marginality principle of profit maximization tellsthat profit is maximum
where MR =MC. Thisisanecessary condition of profit maximisation. Fig. 3.5 shows
that MRP, = MW (= MC) areequal at point P, the point of intersection between MRP
and AW = MW. The number of workers corresponding to this point is ON. A profit
maximising firm should therefore employ only ON workers. Given the number of
workers, thetota output can be known by multiplying ON with average labour productivity
(AP).
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3.3.2 Returns to Scale

Thelawsof returnsto scal e state the behaviour of output in responseto aproportional
and smultaneouschangein inputs. Increasinginputs proportionatel y and S multaneoudy
is, infact, an expansion of the scal e of production.

When afirmexpandsitsscale, i.e., it increases both the inputs proportionately,
thentherearethreetechnical possibilities:
(i) Total output may increase morethan proportionately
(ii) Total output may increase proportionately
(iii) Total output may increaselessthan proportionately
Accordingly, therearethreekinds of returnsto scale
() Increasing returnsto scale
(i) Constant returnsto scale
(iii) Diminishingreturnstoscale

So far as the sequence of the laws of ‘returns to scale’ is concerned, the law of
increasing returnsto scaleisfollowed by the law of constant and then by the law of
diminishing returnsto scale. Thisisthemost common sequence of thelawsof returnsto
scale.

Let usnow explain thelawsof returnsto scale with the help of isoquantsfor a
two-input and single output production system.

Increasing Returnsto Scale

When acertain proportionateincreasein both theinputs, K and L, leadsto amore than
proportionateincreasein output, it exhibitsincreasing returnsto scale. For example, if
both theinputs, K and L, are successively doubled and the corresponding output ismore
than doubled, thereturnsto scaleissaid to beincreasing. Theincreasing returnsto scale
isillustrated in Fig. 3.6. The movement from point ato b ontheline OB meansdoubling
theinputs. It can be seenin Fig. 3.6 that the combination of inputs L and K, increases
from 1K + 1L to 2K + 2L. Asaresult of doubling theinputs, output ismore than doubled:
it increases from 10 to 25 units, i.e., a 100 per cent increase in inputs results in
120 per centincreaseinoutput. Similarly, the movement from point b to point cindicates
ab0 per centincreaseininputsasaresult of which the output increasesfrom 25 unitsto
50 units, i.e., by 200 per cent. Thiskind of relationship between the inputs and output
shows increasing returns to scale.

K
/ B
\ Product lines
3K C
C
3
5 ok M b Q=50
S
IS
o
S~ =2
1K a
\__ Q=10
o} 1L 2L 3L L
Labour (L)

Fig. 3.6 Increasing Returns to Scale



FactorsLeadingtolncreasing ReturnstoScale: Thereareat |east threeplausible Supply Analysis
reasonsfor increasing returnsto scale, called economicsof scale.

(i) Indivisibility of machinery and managerial manpower: Certain inputs,
particularly mechanica equipment and managerial manpower, used inthe process
of production are availablein agiven size. Such inputs cannot be divided into
partsto suit small scaleof production. For example, half aturbine cannot be used
to produce el ectricity and one-third of acomposite harvester and earth-movers
cannot be used productively. Similarly, half of aproduction manager cannot be
employed, if part-time employment isnot acceptabl eto the manager. Because of
indivisibility of machinery and managers, given the state of technol ogy, they have
to beemployed in aminimum quantity even if scale of productionismuch less
than the capacity output. Therefore, when scale of production isexpanded by
increasingdl theinputs, the productivity of indivisiblefactorsincreasesexponentidly
because of technol ogical advantage. Thisresultsinincreasing returnsto scale.

NOTES

(i) Higher degreeof specialization: Another factor causingincreasing returnsto
scaleishigher degree of specialization of labour, manager and machinery, which
becomes possiblewith increasein scale of production. The use of specialized
labour suitableto job needsand composite machinery increases productivity per
unit of inputs. Their cumul ative effects contribute to the increasing returnsto
scale. Besdes, empl oyment of speciaized managerid personnd, eg., adminidrative
manager, production managers, salesmanager and personnel manager, contributes
agreat deal inincreasing production.

(i) Dimengonal relations: Increasing returnsto scaleisa so amatter of dimensonal
relations. For example, when the length and breadth of a room
(15¢x 10¢= 150 sg. ft.) are doubled, then the size of the room is more than
doubled. It increasesto 30¢x 20¢= 600 5. ft. which ismorethan doubletheroom
size. Similarly, when diameter of apipeisdoubled, theflow of water ismorethan
doubled. In accordance with thisdimens onal rel ationship, when thelabour and
capital aredoubled, the output ismorethan doubled and so on.

Constant Returns to Scale

Whentheincreasein output isproportiona to theincreaseininputs, it exhibitsconstant
returnsto scale. For example, if both theinputs, K and L, are doubled subsequently and
output is also doubled, subsegently then the returnsto scale are said to be constant.
Congtant returnsto scale areillustrated in Fig. 3.7. ThelinesOA and OB are “product
lines” indicating two hypothetical techniques of production. The isoquants marked Q= 10,
Q=20and Q= 30indicatethethreedifferent levelsof output. Inthefigure, the movement
from pointsato bindicatesdoubling both theinputs. When inputsare doubled, outputis
asodoubled, i.e., theoutput increasesfrom 10to 20, i.e., a50 per cent increasein output.

Similarly, movement from point bto cindicatesa50 per cent increasein labour as
well ascapitd. Thisincreaseininputsresultsinanincreaseof output from 20to 30 units,
i.e., a50 per cent increasein output. In ssimplewords, a50 per cent increase ininputs
leadsto a 50 per cent increasein output. Thisrelationship between the proportionate
changeininputsand proportional changein output may be summed up asfollows:

1K+1L b 10
2K+2L P 20
3K+3LpP 30

Thisrelationship between inputsand output exhibitsconstant returnsto scale. Self-Instructional
Material 73
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Fig. 3.7 Constant Returns to Scale

The constant returnsto scale are attributed to the limits of the economies of
scale: With expansionin the scale of production, economiesarisefrom such factorsas
indivighility of fixed factors, grester possibility of Specialization of capital andlabour, use
of labour-saving techniques of production, etc. But thereisalimit to the economies of
scale. When economies of scalereach their limitsand diseconomiesare yet to begin,
returnsto scal e become constant. The constant returnsto scal e also take placewhere
factorsof production are perfectly divisible and where technol ogy issuch that capital-
labour ratioisfixed. When thefactorsof production are perfectly divisible, the production
function ishomogeneous of degree 1 showing constant returnsto scale.

Decreasing Returns to Scale

The firms are faced with decreasing returns to scale when a certain proportionate
increase ininputs, K and L, leadsto alessthan proportional increase in output. For
example, wheninputsare doubled and output i slessthan doubl ed, then decreasing returns
toscaleisinoperation. Thedecreasing returnsto scaleisillustratedin Fig. 3.8. Asthe
figureshows, whentheinputsK and L aredoubled, i.e., where capital -labour combination
isincreased from 1K + 1L to 2K + 2L, the output increasesfrom 10 to 18 units, whichis
lessthat the proportionate increase. The movement from point b to cindicatesa 50 per
centincreaseintheinputs. But, the output increases by only 33.3 per cent. Thisexhibits
decreasing returns to scale.
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3 c
K]
E 2K b
©
O Q=24
1K a Q=18
Q=10
o 1 1 1 1
1L 2L 3L 4L
Labour (L)

Fig. 3.8 Decreasing Returnsto Scale



Causesof Diminishing Retur nsto Scale: Thedecreasing returnsto scaleare attributed Supply Analysis
to the diseconomiesof scale. Themost important factor causing diminishing returnsto

scale is ‘the diminishing return to management’, i.e., managerial diseconomies. As the

size of thefirms expands, managerial efficiency decreases. Another factor responsible

for diminishing returnsto sca eisthelimitednessor exhaudtibility of thenatural resources. NOTES

For example, doubling of coal mining plant may not doublethe coal output because of
limitednessof cod depositsor difficult accessibility to coal deposits. Similarly, doubling
thefishing fleet may not doubl e thefish output because avail ability of fish may decrease
inthe ocean when fishingiscarried out on anincreased scale.

3.4 COST CONCEPTS

Businessdecisionsare generally taken on the basis of money values of theinputsand
outputs. Inputs multiplied by their respective prices and added together give the
money value of the inputs, i.e., the cost of production. The cost of productionisan
important factor in almost al businessana ysisand bus nessdecision-making, specialy
those pertaining to: (&) |ocating the weak pointsin production management; (b) minimizing
the cogt; (¢) finding the optimum level of output; (d) determining price and dealers,
margin; and (€) estimating or projecting the cost of businessoperation. Also, cost analys's
assumes a great significance in all major business decisions because the term “cost” has
different meaningsunder different settingsand issubject to varying interpretations. Itis,
therefore, essentia that only therel evant concept of costsisused inthebusinessdecisons.

The cost conceptsthat are relevant to business operations and decisions can be
grouped on the basisof their nature and purpose under two overlapping categories: (i)
cost concepts used for accounting purposes, and (ii) analytical cost conceptsusedin
economic analysisof businessactivities.

Accounting Cost

1. Opportunity cost and actual cost: Theopportunity cost isthe opportunity lost.
Anopportunity to makeincomeislost because of scarcity of resourceslikeland,
labour, capital, etc. We know that resources available to any person, firm or
society are scarce but have alternative uses with different returns. Income
maximizing resource ownersput their scarce resourcesto their most productive
use and thus, they forego the income expected from the second best use of the
resources. Thus, the opportunity cost may be defined as the expected returns
from the second best use of theresourcesthat areforegone dueto the scarcity of
resources. The opportunity cost isalso called alternative cost. Had theresource
available to a person, a firm or a society been unlimited, there would be no
opportunity cog.

Toexplainandillustrate the concept of opportunity cost, supposeafirmhasasum
of ¥ 100,000 for whichit hasonly two alternative uses. It can buy either aprinting || # S_tat_e F*S‘ﬁ_'a"’ ;f
machine or aphoto copier, both having aproductivelife of 10 years. Fromthe MINISAING FELMS.

printing machine, the firm expectsan annual income of ¥ 20,000 and from the > x\i/:;; irfergﬁrt:;fg

Check Your Progress

photo copier, T 15,000. A profit maximizing firmwould invest itsmoney inthe scale?
printing machine and forego the expected income from the photo copier. The || 6. State one factor
opportunity cost of theincome from printing machine isthe expected income causingincreasing

returnsto scale.

from the photo copier, i.e., ¥ 15,000. In ngthealternative cost, both explicit
and implicit costsaretaken into account.
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Associ ated with the concept of opportunity cost isthe concept of economicrent
or economic profit. In our example of expected earningsfirm printing machine,
the economic rent of the printing machine isthe excess of itsearning over the
income expected from the photo copier. That is, economic rent of the printing
machineequal s% 20,000 - 15,000 =¥ 5,000. Theimplication of thisconcept for
abus nessmanisthat investinginthe printing machineis preferable solong asits
economic rent isgreater than zero. Also, if firmsknow the economic rent of the
variousalternative uses of their resources, it will be hel pful in choosing the best
investment avenue.

. Businesscostsand full costs: Businesscostsinclude all the expensesthat are

incurred to carry out abusiness. The concept of business costsissimilar to the
actual or real costs. Business costs include all the payments and contractual

obligations made by the firm together with the book cost of depreciation on plant
and equipment. Businesscostsare used for cal culating businessprofitsand |osses
andfor filing returnsfor income-tax and also for other legal purposes.

The concept of full cost, includes business costs, opportunity cost and normal
profit. The opportunity cost includes the foregone expected earning from the
second best use of theresources, or the market rate of interest on thetotal money
capital and also the value of an entrepreneur’s own services that are not charged
for in the current business. Normal profit isanecessary minimum earningin
additionto the opportunity cost, which afirm must receivetoremaininits present
occupation.

. Actual or explicit costsand implicit or imputed costs: Theactual or explicit

costs are those which are actually incurred by the firm in payment for labour,
material, plant, building, machinery, equipment, travelling and transport,
advertisement, etc. Thetotal money expenses, recorded in the books of accounts
are, for al practical purposes, theactual costs. Inour example, the cost of printing
machine, i.e,, ¥ 100,000istheactud cos. Actual cost comesunder theaccounting
cost concept.

In contrast to explicit costs, there are certain other coststhat do not taketheform
of cash outlays, nor do they appear in the accounting system. Such costs are
known asimplicit or imputed costs. Opportunity cost isanimportant example of
implicit cost. For example, suppose an entrepreneur doesnot utilizehisservicesin
hisown businessand worksasamanager in someother firmon asaary bass. If
he sets up his own business, he foregoes his salary as manager. This loss of
salary isthe opportunity cost of incomefrom hisown business. Thisisanimplicit
cost of hisown business. Thus, implicit wages, rent, and implicit interest arethe
wages, rent and interest that an owner’s labour, building and capital respectively,
can earn from their second best use.

Implicit costsare not taken into account while cal culating the loss or gains of the
business, but they form an important consi deration in deciding whether or not to
retain afactor initspresent use. The explicit and implicit coststogether makethe
€conomic cost.

. Out-of-pocket and book costs: The items of expenditure that involve cash

paymentsor cash transfers, both recurring and non-recurring, are known asout-
of-pocket costs. All theexplicit costs (e.g., wages, rent, interest, cost of materials
and mai ntenance, transport expenditure, el ectricity and telephone expenses, etc.)



fall inthiscategory. Onthe contrary, there are certain actual business coststhat Supply Analysis
do not involve cash payments, but aprovision istherefore madein the books of

account and they aretaken into account whilefinalizing the profit and lossaccounts.

Such expenses are known as book costs. In away, these are payments made by

afirm to itself. Depreciation allowances and unpaid interest on the owner’s own NOTES
funds are the exampl e of book costs.

Analytical Cost

1. Fixed and variablecosts: Fixed costsarethosethat arefixed in volumefor a
certain quantity of output. Fixed cost does not vary with variation in the output
between zero and acertain level of output. In other words, coststhat do not vary
or arefixed for a certain level of output are known as fixed costs. The fixed
costsinclude: (i) costsof manageria and administrative staff, (ii) depreciation of
machinery, building and other fixed assets, (iii) maintenance of land, etc. The
concept of fixed cost isassociated with the short-run.

Variable costsarethosewhich vary with thevariationin thetotal output. Variable
costsinclude cost of raw material, running cost of fixed capital, such asfuel,
repairs, routine maintenance expenditure, direct labour charges associated with
thelevel of output, and the costsof all other inputsthat vary with output.

2. Total, average and marginal costs: Total cost (TC) isthe total actual cost
incurred on the production of goodsand service. It refersto thetotal outlays of
money expenditure, both explicit andimplicit, ontheresourcesused to producea
givenlevel of output. It includesboth fixed and variable costs. Thetotal cost for
agiven output isgiven by the cost function.

Average cost (AC) is of statistical nature—it is not actual cost. It is obtained by
dividing thetotal cost (TC) by thetotal output (Q), i.e.,

- I¢
Q

Marginal cost (MC) isdefined as the addition to the total cost on account of
producing one additional unit of the product. Or, marginal cost isthe cost of the
marginal unit produced. Marginal costiscalculatedasTC ~TC_, wherenisthe
number of units produced. Using cost function, MC can be defined as:

ITC

MC= ——

fiQ
Total, average and marginal cost conceptsare used in the economic analysis of
firm’s production activities.

AC

3. Short-run and long-run costs: Short-run and long-run cost conceptsarerelated
to variable and fixed costs, respectively, and often figurein economic analysis
interchangeably.

Short-run costs are those that have a short-run implication in the process of
production. Such costs are made once e.g., payment of wages, cost of raw
materials, etc. Such costs cannot be used again and again. From anaytical point
of view, short-run costsarethose that vary with the variationin output, the size of
thefirm remaining the same. Therefore, short-run costsaretreated asvariable
costs.
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Long-run costs, on the other hand, are those that have long-runimplicationsin
the process of production, i.e., they are used over along range of output. The
codsthat areincurred onthefixed factorslike plant, building, machinery, etc., are
known as long-run costs. It is important to note that the running cost and
depreciation of the capital assetsareincluded inthe short-run or variable costs.

Furthermore, long-run costsare by implication the same asfixed costs. Inthe
long run, however, even the fixed costsbecome variable costsasthe size of the
firm or scale of production increases. Broadly speaking, the short-run costsare
those associated with variablesinthe utilization of fixed plant or other facilities
whereas|ong-run costs are associated with the changesin the size and kind of
plant.

. Incremental costsand sunk costs: Conceptualy, incremental costsareclosely

related to the concept of marginal cost but with arelatively wider connotation.
Whilemarginal cost refersto the cost of themargina unit (generally one unit) of
output, incremental cost refersto the total additional cost associated with the
decisionsto expand the output or to add anew variety of product, etc. The concept
of incremental cost isbased onthefact that inthereal world, itisnot practicable
(for lack of perfect divigbility of inputs) to employ factorsfor each unit of output
separately. Besdes, inthelong run, when firmsexpand their production, they hire
more of men, materias, machinery and equi pment. The expendituresof thisnature
are incremental costs—not the marginal cost (as defined earlier). Incremental

costsarise also owingto the changein product lines, addition or introduction of a
new product, replacement of worn out plant and machinery, and replacement of
old technique of productionwith anew one.

The sunk costsare those which aremade once and for al and cannot be altered,
increased or decreased, by varying therate of output, nor can they be recovered.
For example, onceit isdecided to makeincremental investment expenditureand
thefundsare allocated and spent, all the preceding costsare considered to bethe
sunk costs. Thereason is, such costs are based on the prior commitment and
cannot be revised or reversed or recovered when there is a change in market
conditionsor changein businessdecisons.

. Historical and replacement costs: Historical cost refersto the cost incurred

in past on theacquisition of productive assets, e.g. land, building, machinery, etc.,
whereasreplacement cost refersto the outlay that hasto be madefor replacing
an old asset. These concepts owe their significance to the unstable nature of
price behaviour. Stable prices over time, other things given, keep historical and
replacement costs on par with each other. Instability in asset pricesmakesthe
two costs differ from each other.

Historical cost of assetsisused for accounting purposes, in the assessment of
the net worth of the firm. The replacement cost figures in business decisions
regarding the renovation of thefirm.

. Privateand social costs. We have so far discussed the cost conceptsthat are

related to theworking of thefirm and that are used in the cost-benefit analysi s of
business decisions. Such costsfall inthe category of private costs. There are,
however, certain other coststhat arise dueto the functioning of the firm but do
not normally figurein the businessdecisionsnor are such costsexplicitly borne by
thefirms. The costsinthiscategory are borne by the society. Thus, thetotal cost



generated by a firm’s working may be divided into two categories: (i) those paid Supply Analysis
out or provided for by the firms, and (ii) those not paid or borne by the firms

including the use of resourcesfreely available plusthe disutility created in the

process of production. The costs of the former category are known as private

costsand of thelatter category are known asexternal or social costs. To mention NOTES
afew examplesof social cost, MathuraOil Refinery discharging itswastagein
the YamunaRiver causeswater pollution. Millsand factorieslocated in acity
causeair pollution, environment pollution and so on. Such costsaretermed as
external costsfrom the firm’s point of view and social costsfrom the society’s
point of view.

Therelevance of the social costsliesin the social cost-benefit analysis of the
overall impact of a firm’s operation on the society as a whole and in working out
the social cost of private gains. A further distinction between private cost and
social costis, therefore, inorder.

Private costsarethosewhich areactualy incurred or provided for by anindividua
or afirm on the purchase of goods and servicesfrom the market. For afirm, all
the actual costs, both explicit and implicit, are private costs. Private costsare
internalized costs that are incorporated in the firm’s total cost of production.

Social costsontheother hand, refer to thetotal cost borne by the society dueto
production of acommodity. Social cogtsincludesboth private cost and theexterna
cost. Social cost includes: (a) the cost of resources for which the firm is not
requiredto pay aprice, i.e., atmosphere, rivers, lakes, etc., and also for the use of
public utility serviceslikeroadways, drainage system, etc., and (b) thecostinthe
form of “disutility’ created through air, water, noise and environment pollution,
etc. The costs of category (b) are generally assumed to equal thetotal private
and public expenditureincurred to safeguard theindividual and publicinterest
against the various kinds of health hazards and social tension created by the
production system. The private and public expenditure, however, serveonly asan
indicator of *public disutility’—they do not give the exact measure of the public
disutility or the social costs.

3.4.1 Cost-Output Relations Through Cost Curves

Thetheory of cost dealswith the behaviour of cost inrelation to achangein output. In
other words, the cost theory deal swith cost-output rel ations. The basic principle of the
cost behaviour is that the total cost increases with increase in output. This simple
statement of an observed fact isof littletheoretical and practical importance. What isof
importance from atheoretical and managerial point of view isnot the absoluteincrease
inthetotal cost but the direction of changein the average cost (AC) and the marginal
cost (MC). Thedirection of changein AC and MC—whether AC and MC decrease or
increase or remain constant—depends on the nature of the cost function. A cost function
isasymbolic statement of thetechnol ogical rel ationship between the cost and outpui.
The general form of the cost functioniswritten as.

TC=f(Q)
DTC/DQ>0 ...(3.9)
The specific form of the cost function depends on whether the time framework

chosenfor cost analysisisshort-run or long-run. It isimportant to recall herethat some
costsremain constant in the short-run whileall costsarevariablein thelong-run. Thus,
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depending on whether cost analysis pertainsto short-run or to long-run, therearetwo
kindsof cost functions: (i) short-run cost functions, and (ii) long-run cost functions.
Accordingly, thecost output rel ationsare anal ysed i n short-run and long-run framework.

(1) Short-Run Cost-Output Relations

Inthissection, wewill analysethe cost-output relationsin the short-run. Thelong-run
cost output relationsare discussed in thefollowing section.

Beforewe discussthe cost-output relations, let usfirst look at the cost concepts
and the components used to anal yze the short-run cost-output relations.

The basic analytical cost concepts used in the analysis of cost behaviour are

Total, Average and Marginal costs. Thetotal cost (TC) isdefined asthe actual cost that

must beincurred to produce agiven quantity of output. The short-run TC iscomposed of

two major elements: (i) total fixed cost (TFC), and (ii) total variablecost (TVC). That
IS, intheshort-run,

TC=TFC+TVC ..(3.10)

Asmentioned earlier, TFC (i.e., the cost of plant, building, etc.) remainsfixedin
the short run, whereas TVC varieswith the variation in the output.

For agiven quantity of output (Q), the average cost, (AC), average fixed cost
(AFC) and average variable cost (AVC) can be defined asfollows.

TC _TEFC+TVC
AC=——=—""" -~

Q Q
TFC TVC
= —~Z+—~ =AFC+AVC
Q Q
TFC TVC
Thus AFC=—— and AVC=——
Q Q
and AC =AFC+AVC .(3.12)

Marginal cost (MC) is defined as the change in the total cost divided by the
changeinthetotal output, i.e.,

_ DIC

MC
DQ

(312

Infact, MCisthefirst derivative of cost function, i.e., %

It may be added here that since DTC = DTFC + DTVC and, in the short-run,
DTFC =0, therefore, DTC = DTVC. Furthermore, under the marginality concept, where
DQ =1, MC = DTVC. Now we turn to cost function and derivation of various cost
curves.

The cost-output relations are determined by the cost function and are exhibited
through cost curves. The shape of the cost curves depends on the nature of the cost
function. Cost functions are derived from actual cost data of thefirms. Given the cost
data, cost functionsmay takeavariety of forms, e.g., linear, quadratic or cubic, yielding
different kinds of cost curves. The cost curves produced by linear, quadratic and
cubic cost functions areillustrated bel ow.



1. Linear Cost Function: A linear cost function takesthefollowing form. Supply Analysis
TC =a+bQ ...(3.13)
(where TC =total cost, Q = quantity produced, a=TFC, andb=Changein TVC

dueto changein Q). NOTES
Giventhecost function [EQ. (3.13)], AC and MC can be obtained asfollows.

TC _a+bhQ_a

AC = b
Q Q@ aq
and MC:E:b
0

Note that since ‘b’ is a constant, MC remains constant throughout in case of a
linear cost function.

Toillustrate alinear cost function, let us suppose that an actual cost functionis
givenas.
TC =60+ 10Q ...(3.14)
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Fig. 3.9 Linear Cost Functions

Givethe cost function (3.14), one can easily work out TC, TFC, TVC, MC and
AC for different levels of output (Q) and can present them in the form of atable as
shownin Table3.2.

Table 3.2 Tabular Cost Function

OutputQ TFC=60 TVC=10Q TC=60+ 10Q MC=b=10 AC=60/Q+ 10

1 60 10 70 - 700
2 60 20 8 10 400
3 60 D D 10 300
4 60 40 100 10 250
5 60 50 110 10 20
6 60 60 120 10 200
7 60 70 130 10 186
8 60 8 140 10 175
9 60 D 150 10 166
10 &0 100 160 10 160 Self-Ingtructional

Material 81
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Table 3.2 presentsaseriesof Q and corresponding TFC, TVC, TC, MC and AC
for output Q from 1 to 10. The figures in Table 3.2, graphed in Fig. 3.9, showsthe
relationship between total costsand outpuit.

Furthermore, given the cost function (3.14), AC can beworked out asfollows:

AC=%+10 and MC=10

Fig. 3.9 showsthe behaviour of TC, TVC and TFC. The horizontal line shows
TFC and theline TVC = 10Q showsthe movement in TVC with changein Q. Thetotal
cost functionisshown by TC =60+ 10Q.

70 7
60 7
507

40 A

AC and MC

301

201

Output

Fig. 3.10 AC and MC Curves Derived from Linear Cost Function

Moreimportant isthe behaviour of AC and MC curvesin Fig. 3.10. Notethat, in
caseof alinear cost function, whileMC remainsconstant, AC continuesto decline
with theincreasein output. Thisisso smply because of thelogic of thelinear cost
function.

2. Quadratic Cost Function: A quadratic cost functionisof theform:

TC =a+bQ+ @ ...(3.15)
where a and b are constants and TC and Q are total cost and total output
respectively.

Giventhe cost function (3.15), AC and MC can be obtained asfollows.

TC a+bQ+Q* a
AC=—=——"—""=72+b+

Q Q Q *h*Q

..(3.16)
_ e _
MC = 0 - b+2Q ..(3.17)
Let theactua (or estimated) cost function begiven as.

TC =50+5Q+ Q? ...(3.18)

Giventhecost function (3.18),

AC—@+ +5 d MC—E—5+2
AR QT



The cost curvesthat emerge from the cost function (3.18) are graphed in Fig. Supply Analysis
3.11 (a) and (b). Asshownin panel (a), whilefixed cost remainsconstant at 50, TVCis
increasing at anincreasing rate. Therising TVC setsthetrend in thetotal cost (TC).
Panel (b) showsthe behaviour of AC, MC and AVC in aquadratic cost function. Note

that MC and AVC arerising at aconstant rate whereas AC declinestill output 8 and then NOTES
beginstoincrease.
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Fig. 3.11 Cost Curves Derived from a Quadratic Cost Function

3. Cubic Cost Function: A cubic cost functionisof theform:
TC=a+bQ-cQ*+Q® ...(3.19)
where a, b and c are the parametric constants.
From the cost function (3.19), AC and MC can be derived asfollows.

ac =TS _arho- o' rg’

Q Q
=2 4b-cQ+
o Q+Q
and MC :ﬂﬂT—g =b-2cQ+3Q

Let ussupposethat the cost functionisempirically estimated as:
TC =10+6Q-0.9Q°+0.05Q° ...(3.20)
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Notethat fixed cost equals 10. TVC can be obtained by subtracting 10—the fixed
cost—from TC-function (3.20).

Thus TVC =6Q - 0.9Q2 + 0.05Q° ..(321)

The TC and TVC, based on Egs. (3.20) and (3.21) respectively, have been
calculated for Q=110 16 and presented in Table 3.3. The TFC, TVC and TC have been
graphically presented in Fig. 3.12. Asthefigure shows, TFC remainsfixed for thewhole
range of output, and hence, takes the form of a horizontal line—TFC. The TVC curve
shows that the total variable cost first increases at a decreasing rate and then at an
increasing rate with the increase in the output. The rate of increase can be obtained
from thedope of TVC curve. The pattern of changeinthe TVC stemsdirectly fromthe
law of increasing and diminishing returnsto the variable inputs. As output increases,
larger quantities of variableinputsare required to produce the same quantity of output
dueto diminishing returns. This causesasubsequent increasein the variable cost for
produci ng the same output.

801
704 TC
TvC
60

504

Cost

40
304

20+

10 / TFC

2 4 6 8 10 12 14 16 18
Output

Fig. 3.12 TC, TFC and TVC Curves
Table 3.3 Cost-Output Relations

Q FC TvVC TC AFC AVC AC MC
(1) (2) (3) (4) (5) (6) (1) (8)
0 10 00 1000 - - - -
1 10 515 1515 10.00 515 1515 515
2 10 880 1880 500 440 940 365
3 10 1125 2125 333 375 708 245
4 10 1280 22.80 250 320 570 155
5 10 1375 2375 200 275 475 095
6 10 1440 2440 167 240 407 065
7 10 1505 2505 143 215 358 065
8 10 16.00 26.00 125 200 325 095
9 10 1755 2755 11 195 306 155
10 10 20.00 30.00 100 200 300 245
n 10 2365 33.65 090 215 305 365
2 10 2880 38.80 083 240 323 515
13 10 35.75 4575 077 275 352 6.95
14 10 44.80 54.80 071 320 391 905
15 10 56.25 66.25 067 375 442 1145
16 10 7040 8040 062 440 502 14.15




From equations (3.20) and (3.21), we may derive the behavioural equationsfor Supply Analysis
AFC, AVC and AC. Let usfirst consider AFC.

AverageFixed Cost (AFC):  Asalready mentioned, the coststhat remainfixed
for acertainlevel of output makethetotal fixed cost inthe short-run. Thefixed costis
represented by the constant term ‘a’ in Eq. (3.19) and a=10in Eq. (3.20). We know
thet:

NOTES

_TFC

AFC ...(3.22
9 (3.22)
Substituting 10for TFCin Eq. 3.22, we get:
AFc = 10 .(32)
Q

Equation (3.23) expressesthe behaviour of AFC inrelationto changein Q. The
behaviour of AFC for Q from 1 to 16 isgiven in Table 3.3 (Col. 5) and presented
graphically by the AFC curveinFig. 3.13. The AFC curveisarectangular hyperbola.

Average Variable Cost (AVC): Asdefined above, AVC = ne

Q
Giventhe TVC function [Eg. (3.21)], we may express AVC asfollows.
6Q - 0.9Q% +0.05Q°
Q
=6-0.9 Q+0.05Q? .(3.24)

Having derived the AVC functionin Eq. (3.24), wemay eadly obtain the behaviour
of AVCinresponseto changein Q. The behaviour of AVC for output from Q=1t016
isgiveninTable 3.3 (Col. 6), and graphically presented in Fig. 3.13 by the AVC curve.

AVC =

»

MC AC

8- AVC

AFC, AVC, AC and MC

Output
Fig. 3.13 Short-run Cost Curves

Critical Value of AVC: The critical value of Q (in respect of AVC) is one
that minimizes AVC. From Eq. (3.24), we may compute the critical value of Q in
respect of AVC. The AVC will be minimum when its (decreasing) rate of change
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equals zero. This can be accomplished by differentiating Eq. (3.24) and setting it equal
to zero. Thus, critical value of Q can be obtained as follows.

Critical valueof Q= % ~-0.9+0.10Q=0

0.10Q =0.9
Q=9
In our example, thecritical valueof Q=9. Thiscan be verified from Table 3.3.
The AVCisminimum (1.95) at output 9.

Average Cost (AC): Theaverage cost (AC) isdefined asAC = % :

Substituting Eg. (3.20) for TC in the above equation, we get:

_ 10+6Q- 09Q* +0.05Q°
- Q

AC

10
=g +6-09Q+005Q°  ..(325)

TheEq. (3.25) givesthe behaviour of ACinresponseto changein Q. Thebehaviour
of ACforQ=1to16isgiveninTable3.3(Col. 7) and graphically presented in Fig. 3.13
by the AC curve. Notethat AC curveisU-shaped.

Minimization of AC: Oneobjective of bus nessfirmsisto minimize AC of their product.
Thelevel of output that minimizes AC can be obtained by differentiating Eq. (3.25) and
setting it equal to zero. Cost-minimizing Q can be obtained asfollows.

JAC 10
—=—-09+0.1Q =
0 @ Q=0

When we simplify this equation by multiplying it by Q?, it takestheform of a

quadratic equation as:
10-0.9Q°+0.1Q°* =0
Whenthisequationismultiplied by 10, for smplification, it takestheform,
Q*-9Q?-100 =0 ..(3.26)

By solving equation (3.26), weget Q = 10.

Thus, thecritical value of output in respect of ACis10. That is, AC reachesits
minimum at Q = 10. Thiscan beverified from Table 3.3.

Marginal Cost (MC): The concept of marginal cost (MC) is particularly useful in
economic analysis. MC istechnically thefirst derivative of the TC function. Given the
TCfunctionin Eg. (3.20), theMC function can be obtained as:

ITC
MC = - 6-1.8Q+0.15Q*> ..(3.27)
Equation (3.27) representsthe behaviour of MC. Thebehaviour of MCfor Q=1
to 16 computed asMC = TC -~ TC__ isgivenin Table 3.3 (Col. 8) and graphically
presented by theMC curvein Fig. 3.13. Thecritical value of Qwith respect toMCis6
or 7. Thiscan be seen from Table 3.3.



Cost Curves and the Law of Diminishing Returns Supply Analysis

We now return to thelaw of diminishing returnsand explain it through the cost curves.
Figs. 3.12 and 3.13 present the short-term law of productioni.e., thelaw of diminishing
returns. Let usrecall thelaw: it statesthat when more and more unitsof avariableinput NOTES
areapplied, other inputsheld constant, thereturnsfrom the marginal unitsof thevariable
input may initially increase but they decrease eventually. The same law can aso be
interpreted in terms of decreasing and increasing costs. The law can then be stated as,
if more and more unitsof avariableinput are applied to agiven amount of afixed input,
themargina costinitially decreases, but eventual ly increases. Both interpretationsof the
law yield the same information—one in terms of marginal productivity of the variable
input, and the other in terms of the marginal cost. Theformer isexpressed through a
production function and thelatter through acost function.

Fig. 3.13 presentsthe short-runlaws of returnto avariableinput in terms of cost
of production. Asthefigure shows, intheinitia stage of production, both AFC and AVC
aredeclining becauseof interna economies. SinceAC=AFC + AVC, ACisa sodeclining.
Thisshowstheoperation of thelaw of increasing returnsintheinitia stageof production.
But beyond acertainlevel of output (i.e., 9 unitsin our example), while AFC continues
tofall, AVC startsincreasing because of afaster increaseinthe TVC. Consequently, the
rate of fall in AC decreases. The AC reachesits minimum when output increasesto 10
units. Beyond thislevel of output, AC startsincreasing which showsthat the law of
diminishing returnscomesinto operation. TheMC curve representsthe changein both
the TVC and TC curvesdueto changein output. A downward trend in the MC shows
increasing marginal productivity of the variableinput due mainly tointerna economies
resultingfromincreasein production. Smilarly, anupward trend in theMC showsincrease
in TVC, on the one hand, and decreasing marginal productivity of thevariableinput, on
theother.

Some Important Cost Relationships

Someimportant rel ationshi psbetween costsused in anaysing the short-run cost-behaviour
may now be summed up asfollows:

(a) Over therangeof output AFC and AVCfall, AC asofalls.
(b) When AFC fallsbut AVC increases, changein AC dependsontherate of change
in AFC and AVC.
(i) If decreasein AFC >increasein AVC, then ACfalls
(i) If decreasein AFC =increasein AVC, AC remains constant
(iii) If decreasein AFC <increasein AVC, then AC increases

(c) ACand MC arerelated infollowing ways.

(i) When MCfals, ACfollows, over acertain range of output. When MCis
falling, therate of fall inMC isgreater than that of AC, becausewhileMC
isattributed toasinglemargina unit, AC isdistributed over theentireoutput.
Therefore, AC decreases at alower rate than MC.

(it) Similarly, when MC increases, AC also increasesbut at alower ratefor
thereasongivenin (i). Thereis, however, arange of output over whichthe
relationship doesnot exist. Comparethe behaviour of MC and AC over the
range of output from 6 unitsto 10 units(see Fig. 3.13). Over thisrange of
output, MC beginsto increase while AC continuesto decrease. Thereason
for thiscan be seenin Table 3.2: when MC startsincreasing, it increasesat
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arelatively lower ratethat is sufficient only to reduce therate of decrease
in AC—not sufficient to push the AC up.

(iii) MC curve intersects AC curve at its minimum. Thereason is, while AC
continues to decrease, MC begins to rise. Therefore, they are bound to
intersect. Also, when AC is at its minimum, it is neither increasing nor
decreasing: itiscongtant. When AC isconstant, AC = MC. That isthe point
of intersection.

Output Optimization in the Short-Run

Let us supposethat ashort-run cost functionisgiven as
TC =200+5Q + 2Q? ...(3.28)
Asnoted earlier, thelevel of output isoptimized at thelevel of production at which

MC =AC. Inother words, at optimum level of output, AC = MC. Giventhe cost function
inEq. (3.28),

AC = 200 +5Q + 2Q°
Q
200
_fe _
and MC = 0 - 5+4Q ..(3.30)

By equating AC and MC equations, i.e., Egs. (3.29) and (3.30), respectively, and
solving them for Q, we get the optimum level of output. Thus,

200
e} +5+20Q =5+4Q=2Q
2Q¥ =200
Q? =100
Q=10
Thus, given the cost function (3.28), the optimum output is 10.
(2) Long-Run Cost-Output Relations

Inthe context of production theory, long-runisdefined asaperiod inwhich al theinputs
becomevariable. Thevariability of inputsisbased on theassumption that inthelong-run,
supply of al theinputs, including those (especidly capitd) held constant inthe short-run,
becomes elastic. The firms are, therefore, in a position to expand the scale of their
production by hiringalarger quantity of al theinputs. Thelong-run cost output relations,
therefore, imply the rel ationship between the changing scal e of the firm and thetotal
output, whereasin the short-run, thisrelationship isessentially one between the total
output and the variable cost (Iabour). Specifically, long-run cost-output relationsrefers
to the behaviour of TC, AC and MC in response to simultaneous and proportionate
chargein both labour and capital costs.

To understand thelong-run-cost-output rel ationsand to derivelong-run cost curves,
itwill be helpful toimaginethat along-runiscomposed of aseriesof short-run production
decisons. Asacorollary of this, long-run cost curveiscomposed of aseriesof short-run



cost curves. With this perception of long-run-cost-out relationship, we may now show Supply Analysis
the derivation of thelong-run cost curvesand study their relationship with output.
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Fig. 3.14 Long-run Total and Average Cost Curves

Long-run Total Cost Curve (LTC)

In order to draw thelong-run total cost curve, let usbegin with ashort-run situation.
Supposethat afirm having only one plant hasitsshort-run total cost curveasgiven by
STC,, inpanel (a) of Fig. 3.14. Let us now suppose that the firm decides to add two
more plants over time, one after the other. Asaresult, two more short-run total cost
curvesareadded to STC,, inthe manner shown by STC,and STC,inFig. 3.14 (a). The
LTC can now bedrawn through the minimum pointsof STC , STC, and STC, asshown
by the LTC curve corresponding to each STC.

Long-run Average Cost Curve (LAC)

LikeLTC, long-run average cost curve (LAC) isderived by combining the short-run
average cost curves (SAC). Notethat thereisone SAC associated with each STC. The
curve SAC, inpanel (b) of Fig. 3.14 correspondsto STC, inpanel (a). Similarly, SAC,
and SAC, in panel (b) correspond to STC, and STC, in panel (a), respectively. Thus,
giventheSTC,, STC,, STC, curvesin panel (a) of Fg. 3.14, therearethree corresponding
SAC curvesasgiven by SAC , SAC,,, and SAC, curvesin panel (b) of Fig. 3.14. Thus,
thefirm hasaseries of SAC curves, each having abottom point showing the minimum
SAC. For instance, C, Q, isminimum AC when the firm has only one plant. The AC
decreases to C,Q, when the second plant is added and then rises to C,Q, after the
addition of thethird plant. The LAC curve can be drawn through the SAC , SAC, and
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SAC, as shown in Fig. 3.14 (b). The LAC curve is also known as the ‘Envelope
Curve’ or ‘Planning Curve’ asit servesasaguideto the entrepreneur in hisplansto
expand production.

The SAC curves can be derived from the data givenin the STC schedule, from
STC function or straightaway from the LTC curve. Similarly, LAC curve can bederived
from LTC-schedule, LTC function or from LTC-curve.

Therelationship between LTC and output, and between LAC and output can now
beeasily derived. It isobviousfrom the LTC that thelong-run cost-output relationshipis
similar to the short-run cost-output rel ation. With the subsequent increasesin the output,
LTCfirstincreasesat adecreasing rate, and then at anincreasing rate. Asaresult, LAC
initially decreasesuntil the optimum utili zation of the second plant and then it beginsto
increase. These cost-output relations follow the “laws of returns to scale’. When the
scale of the firm expands, unit cost of production initially decreases, but ultimately
increasesasshowninFig. 3.14 (b). Thedecreasein unit cost isattributed to the internal
and external economiesand the eventual increasein cost, to theinternal and external
diseconomies. The economiesand diseconomiesof scalearediscussed in thefollowing
Section.

Long-run Marginal Cost Curve (LMC)

Thelong-run marginal cost curve (LMC) isderived from the short-run marginal cost
curves(SMCs). Thederivationof LMCisillustratedin Fig. 3.15in which SACs, SVIC,
and LAC arethe same asin Fig. 3.14 (b). To derive the LMC, consider the points of
tangency between SACsandthe LAC, i.e., pointsA, B and C. Inthelong-run production
planning, these pointsdeterminethe output at the different level sof production. Each of
these outputs has an SMC. For example, if we draw aperpendicular from point A, it
intersects SMC, at point M determining SMC at MQ,. The same process can berepeated
for points B and C to find out SMC at outputs Q, and Q,. Note that points B and C
determine SMC at BQ, and CQ, respectively. A curve drawn through pointsM, B and
N, asshown by the LMC, representsthe behaviour of the marginal cost inthelong-run.
Thiscurveisknown asthelong-run margina cost curve, LMC. It showsthetrendsin
themarginal cost in responseto the changesin the scale of production.

Some important inferences may be drawn from Fig. 3.14. The LMC must be
equal to SMC for the output at which the corresponding SAC istangent tothe LAC. At
thepoint of tangency, LAC = SAC. Another important point to noticeisthat LMC intersects
LAC whenthelatter isat itsminimum, i.e., point B. Thereisone and only one short-run
plant sizewhaose minimum SAC coincideswith theminimum LAC. ThispointisBwhere:

SAC,= SMC,=LAC=LMC
Optimum Plant Size and Long-Run Cost Curves

The short-run cost curvesare helpful in showing how afirm can decide on theoptimum
utilization of the plant—the fixed factor, or how it can determine the output level that
minimizes cost. Long-run cost curves, on the other hand, can be used to show how a
firm can decide on the optimum size of the firm.
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Fig. 3.15 Derivation of LMC

Conceptually, the optimum size of afirm isonewhich ensuresthe most efficient
utilization of resources. Practically, the optimum size of thefirmisonethat minimizesthe
LAC. Giventhestate of technology over time, thereistechnically aunique size of the
firmandlevel of output associated with theleast-cost concept. Infig. 3.15, the optimum
sizeof thefirm consists of two plantsrepresented by SAC, and SAC,.. Thetwo plants
together produce OQ, units of aproduct at minimum long-run average cost (LAC) of
BQ,. Thedowntrendinthe LAC indicatesthat until output reachesthelevel of OQ,, the
firmisof lessthan optimal size. Similarly, expansion of the firm beyond production
capacity OQ,, causesarisein SMC and, therefore, in LAC. It follows that given the
technology, afirmaimingto minimizeitsaverage cost over timemust chooseaplant that
givesminimum LAC where SAC = SMC = LAC = LMC. Thissize of plant assuresthe
most efficient utilization of the resources. Any change in output level—increase or
decrease—will make the firm enter the area of inoptimality.

3.4.2 Cost Minimization

A typical problem frequently encounteredin managerial decison-makingisminimization
of cost, giventhe constraints. We now illustrate the application of linear programming
techniqueto as mple cost minimization problem through asimple hypothetica example.

L et ussupposethat an automobile manufacturing firm producesonly trucksand
cars for which it uses only three inputs—labour, machine and steel. The firm gets the
contractual suppliesof inputsand, for compliance with agreement, it isrequired to make
use of aminimum quantity of inputs, i.e., 160 man-hours, 36 machine hours and 48
tonnesof stedl. Theoverall production conditionsaregivenin Table3.4.

Table 3.4 Production Conditions

Inputs Necessary minimum Input requirement per
supply of inputs Car Truck
Labour 160 (man-hours) 10 40
Machine 36 (machine-hours) 6 3
Sed 48 (tones) 4 8
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Given the price of inputs, the production cost per truck hasbeen worked out at ¥ 60,000
and the cost per car at ¥ 20,000. Thetask before the decision-makersistowork out the
combination of trucksand cars, that can be produced at the minimum total cost. The
problem may bereformul ated in thelinear programming mode asfollows.

Minimize Cost = 20,000C + 60,000T ...(3.31)
Subjectto
10C + 40T 3160 (Labour) ...(3.32)
6C + 3T 336 (Machine) ...(3.33)
4C +8T348 (Stedl) ...(3.34)
where T3=0andC:=0

Graphical Solution

Thegraphical solutiontothiscost minimizing problemisillustrated in Fig. 3.16. Thefirst
stepisto graph the input constraintsfollowing the procedure el aborated in the profit
maximization problem. Consider, for example, thelabour constraint equation, given as.

10C + 40T = 160

If Tissetto zero, C =16, i.e, if the entire 160 man-hours are used to produce
cars, 16 carscan be produced. Thisisindicated by pointM inFig. 3.16. Similarly, if Cis
settozero, T=4,i.e, 4truckscan be produced asindicated by point N whereC =0. By
joining pointsM and N, we get thelabour-congtraint line. Thislineindicatesthe possible
combinationsof carsand trucksthat can be produced by using 160 man-hours, other
things given. The same procedureis used to graph the other constraint equations as
shown by thelines, JK and TR. Theselinesare called isocosts. Theareato theright of
theisocosts, i.e., the shaded area, isthefeasibility planefor larger amountsof inputs.
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Fig. 3.16 Cost-Minimisation: Graphical Solution



The optimum solution to the problem lies either on the boundary line or inthe
shaded area. Thus, there are more than one solution. But only one of them isoptimum.
Theoptimum solution, i.e., the optimum combination of carsand trucks, can be obtained
by drawing anisocost linelC having adopeof 3 (whichistruck/car cost ratio = 60/30).
Theisocogt (1C) whichistangent to thefeasbility boundary at point P, offersthe optimum
solution, i.e., thecombination of carsand trucksthat minimizethetota cost of production.
Theoptimum solutionis8 cars+ 2 trucks.

Table 3.5 Output-Mix and Total Cost

Corner Combination Total cost

Points Cars + Trucks 20,000(C) + 60,000(T) = C
M 16 + 10 20,000(16) + 60,000(0) = 320,000
P 8 + 2 20000(8) + 60,000(2) = 280,000
Q 4 + 4 20000(4) + 60,000(4) = 320,000
R 0 + 12 20,000(0) +60,000(12) = 720000

The optimality of the solution can be checked by comparing thetotal cost for the
combination of carsand trucksat each corner point M, P, Q and R because only one of
these pointsoffersthe optimum solution. Asshown in Table 3.5, the optimum sol ution to
the problem of cogt-minimizationliesat point P. Incidentally, the sol ution cannot be checked
agebrai caly becausethree smultaneousequationsin our exampleinvolvetwo unknowns,
CandT.

3.5 PROFITMAXIMIZING OUTPUT

Profit maximization has been the most important assumption on which economists
have built price and production theories. This assumption has, however, been strongly
questioned and alternative hypotheses suggested. Thisissue will be discussed in the
forthcoming sections. Let usfirst look into the importance of the profit maximization
assumption and theoretical conditions of profit maximization.

The conventional economic theory assumes profit maximization as the only
objective of business firms. Profit maximization as the objective of business firms has
along history in economic literature. It formsthe basis of conventional price theory.
Profit maximization is regarded as the most reasonable and analytically the most
‘productive’ business objective. The strength of this assumption lies in the fact that
this assumption ‘has never been unambiguously disproved’.

Besides, profit maximization assumption has a greater predictive power. It
helps in predicting the behaviour of business firmsin the real world and also the
behaviour of price and output under different market conditions. No alternative
hypothesis explains and predicts the behaviour of firms better than the profit
maximization assumption. Let us now discuss the theoretical conditions for profit
maximization.

3.5.1 Total, Marginal and Average Revenue

Marginal revenue is the revenue obtained from the production and sale of one
additiona unit of output and marginal cost isthe cost arising due to the production of
one additional unit of output. The marginal cost of production and marginal revenue
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are economic measures used to determine the amount of output and the price per unit
of a product to maximize profits. A rational company always seeks to maximize
its profit, and the relationship between margina revenue and the marginal cost of
production helpsto find the point at which this occurs. The point at which margina
revenue equals marginal cost maximizes a company’s profit.

Total revenue ineconomicsrefersto thetotal receiptsfrom salesof agiven
quantity of goodsor services. Itisthetotal incomeof abusinessandiscalculated by
multiplying the quantity of goods sold by the price of the goods. It can be calculated as
the selling price of the firm’s product times the quantity sold, i.e. total revenue = price
(averagerevenue) x quantity, or letting TR bethetotal revenuefunction:

TR(Q) =PQ)*xQ

Aver age revenue is the revenue generated per unit of output sold. It playsa
role in the determination of a firm’s profit. Per unit profit is average revenue minus
average(tota) cogt. A firmgeneraly seeksto producethe quantity of output that maximizes
profit. Hence, average revenue can be obtained by thefollowing formula:

Total Revenue

Average revenue = _
Quantity

These concepts will be discussed further.
3.5.2 Profit Maximization Conditions

Total profit (P) isdefined as
p=TR-TC ...(3.35)
where TR = total revenue, and TC = total cost.

There are two conditions that must be fulfilled for TR — TC to be maximum.
These conditions are called: (i) necessary or the first order condition, and (ii)
secondary or supplementary condition.

The necessary or the first-order condition requires that margina revenue
(MR) must be equal to marginal cost (MC). By definition, margina revenueisthe
revenue obtained from the production and sale of one additional unit of output and
marginal cost isthe cost arising due to the production of one additional unit of output.

The secondary or the second-order condition requires that the necessary or
first-order condition must be satisfied under the stipulation of decreasing MR and
rising MC. The fulfilment of the two conditions makes it the sufficient condition.

The profit maximizing conditions can also be presented algebraically asfollows.
We know that a profit maximizing firm seeks to maximize:
p=TR-TC

Let us suppose that the total revenue (TR) and total cost (TC) functions are,
respectively, given as:

TR = f(Q) and TC = f(Q)
where Q = quantity produced and sold.

By substituting total revenue and total cost functionsin Eq. (3.35), the profit
function may be written as

P =f(Q)r— f(Q)rc ..(3.36)



Equation (3.36) can now be manipulated to illustrate thefirst and second order
conditionsof profit maximization asfollows.

1. First-order condition: Thefirst-order condition of maximizing afunction is that
its first derivative must be equal to zero. Thus, the first-order condition of profit
maximization is that the first derivative of the profit function Eq. (3.36) must be equa
to zero. Differentiating the total profit function and setting it equal to zero, we get:

P _fTR_TTC _, ... (3.37)

Thisconditionholdsonly when:

TR _ {TC

o 1

In Eq. (3.37), the term TR/Q gives the slope of the TR curve whichin turn
givesthemargina revenue (MR). Similarly, theterm TC/YQ givesthe s ope of thetotal
cost curvewhichisthe sameasmarginal cost (MC). Thus, thefirst-order condition for
profit maximization can be stated as:

MR=MC

Thefirst-order conditionisgenerally known asnecessary condition. A necessary
condition isonethat must be satisfied for an event to take place. In other words, the
condition that MR =MC must be satisfied for profit to be maximum.

2. Second-order Condition: As already mentioned, in non-technical terms, the
second-order condition of profit maximization requiresthat the first order condition is
satisfied under rising MC and decreasing MR. This condition isillustrated in Fig. 3.17.
The MC and MR curves are the usual marginal cost and marginal revenue curves
respectively. Incidentally, MC and MR curves are derived from TC and TR functions
respectively. MC and MR curves intersect at two points, P, and P,. Thus, the first
order condition is satisfied at both the points, but the second order condition of profit
maximization is satisfied only at point P,. Technically, the second-order condition
requires that the second derivative of the profit function is negative. The second
derivative of the total profit function is given as.
1°P _7°TR Y°TC

1?7 17 1Q?

.(3.39)

Marginal Revenue and Cost

0]

Output

Fig. 3.17 Marginal Conditions of Profit Maximization
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The second-order condition requiresthat:

T1°TR f°TC
12 12 O

T°TR _ f°TC
TSNS
Since J*TR/ A givesthedope of MR and 2?TC/ A givesthed ope of MC, the
second-order condition may also bewritten as:
Slopeof MR< Slopeof MC

Itimpliesthat MC must have a steeper sl opethan MR or MC must intersect the
MR from below.

To conclude, profit ismaximized where both thefirst and second order conditions
are satisfied.

We may now apply the profit maximization conditions to a hypothetical
example and compute profit maximizing output.

We know that TR = P.Q

Suppose demand function for a product isgiven as Q = 50 — 0.5P. Given the
demand function, price (P) function can be derived as:

P=100-2Q ...(3.40)
By subgtituting pricefunction for P in TR equation, we get:
TR =(100-2Q)Q

.(3.39)

or TR =100Q - 2Q? ...(3.41)
Let usal so supposethat thetotal cost functionisgiven as:
TC=10+05Q? ...(342)

Giventhe TRfunction (3.41) and TC function (3.42), we can now apply thefirst
order condition of profit maximization and find profit maximizing output. e have noted
that profitismaximumwhere:

MR=MC
TR _frc
o 1Q  1Q

Giventhetota TRfunctioninEq. (3.41) and TC functionin Eq. (3.42),

_ TR _
MR = g5 =100-4Q (343)

_JR _
and MC =45 =Q .(3.44)

Thus, profitismaximumwhere:
MR =MC

or 100-4Q =Q
5Q =100
Q=20



The output 20 satisfies the second-order condition also. The second-order Supply Analysis
condition requiresthat
2 2
IR _TTC _,
Q° 1Q NOTES
In other words, the second-order condition requiresthat:

MR_MC
o 1Q
o 1000- 40 1@ _
R 1Q

Thatis,—-4-1<0
Thus, the second-order condition isalso satisfied at output 20.

3.5.3 Controversy Over Profit Maximization Objective:
Theory vs. Practice

Arguments against Profit Maximization Objective

Asnoted above, traditional theory assumes profit maximization as the sole objective
of abusinessfirm. In practice, however, firms have been found to be pursuing many
objectives other than profit maximization. It is argued, in the first place, that the
reason for the firms, especidly the large corporations, pursuing goals other than profit
maximization is the dichotomy between the ownership and the management. The
separation of management from ownership gives managers an opportunity and also
discretion to set goals other than profit maximization. It is argued that large firms
pursue such goals as sales maximization, maximization of manageria utility function,
maximization of firm’s growth rate, making a target profit, retaining market share,
building up the net worth of the firm, and so on.

Secondly, traditional theory assumesfull and perfect knowledge about current
market conditionsand the future devel opmentsin the bus nessenvironment of thefirm.
Thefirmisthus supposed to befully aware of itsdemand and cost conditionsin both
short and long runs. Briefly speaking, acompl ete certainty about the market conditions
isassumed. Some modern economists question the validity of thisassumption. They
arguethat the firms do not possessthe perfect knowledge of their costs, revenue and
future businessenvironment. They operatein theworld of uncertainty. Most price and
output decisions are based on probabilities.

Finally, theequi-margina principleof profit maximization,i.e., equaliziingMCand
MR, hasbeen claimed to be absent in the decis on-making process of thefirms. Empirical
studiesof the pricing behaviour of thefirmshave shownthat the marginal ruleof pricing
doesnot stand thetest of empirical verification. Hall and Hitch havefound, intheir study
of pricing practicesof 38 UK firms, that the firmsdo not pursue the objective of profit
maximization and that they do not usethemarginal principle of equalizingMRand MC
intheir priceand output decisions. Most firmsaim at long-run profit maximization. Inthe
short-run, they set the price of their product on the basis of average cost principle, so
astocover AC=AVC +AFC (AC =Average cost, AVC = Average variable cost, AFC
= Averagefixed cost) and anormal margin of profit (usually 10 per cent). Inasimilar
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study, Gordon hasfound: (i) that thereisamarked deviationin thereal businessconditions
from the assumptionsof thetraditional theory and (i) that pricing practiceswere notably
different fromthe margina theory of pricing. Gordon has concluded that thered business
worldismuch more complex than the one postul ated by the theorists. Because of the
extreme compl exity of thereal businessworld and ever-changing conditions, the past
experience of thebusinessfirmsisof little usein forecasting demand, price and costs.
Thefirmsare not aware of their MR and MC. The average-cost-principleof pricingis
widely used by the firms. Findings of many other studiesof the pricing practiceslend
support to theview that thereislittlelink between pricing theory and pricing practices.

The Defence of Profit M aximization

The arguments againgt profit-maximization assumption, however, should not mean that
pricing theory has no relevance to the actual pricing policy of the business firms. A
section of economists has strongly defended the profit maximization objective and
‘marginal principle’ of pricing and output decisions. The empirical and theoretical
support put forward by them in defence of the profit maximization objective and
marginal rule of pricing may be summed as follows.

In two empirical studies of 110 ‘excellently managed companies’, J. S. Earley
has concluded that the firms do apply the marginal rulesin their pricing and output
decisions. Fritz Maclup has argued in abstract theoretical termsthat empirical studies
by Hall and Hitch and by Lester do not provide conclusive evidence against the
marginal rule and these studies have their own weaknesses. He argues further that
there has been a misunderstanding regarding the purpose of traditional theory of
vaue. Thetraditiona theory seeksto explain market mechanism, resource allocation
through price mechanism and has a predictive value, rather than deal with specific
pricing practices of certain firms. The relevance of marginal rulesin actual pricing
system of firms could not be established for lack of communication between the
businessmen and the researchers as they use different terminology like MR, MC and
elasticities. Besides, businessmen, even if they do understand economic concepts,
would not admit that they are making abnormal profits on the basis of marginal rules
of pricing. They would instead talk of a “fair profit’. Also, Maclup is of the opinion
that the practices of setting price equal to average variable cost plus a profit
margin is not incompatible with the marginal rule of pricing and that the assumptions
of traditional theory are plausible.

While the controversy on profit maximization objective remains unresolved, the
conventional theorists, the marginalists, continue to defend the profit maximization
objective and its marginal rules.

Other Arguments in Defence of Profit Maximization Hypothesis. The
conventional economic theorists defend the profit maximization hypothesis on the
following grounds a so.

1. Profit is indispensable for firm’s survival: The survival of all the profit-
oriented firms in the long run depends on their ability to make a reasonable
profit depending on the business conditions and the level of competition. What
profit is reasonable may be a matter of opinion. But, making profit is a
necessary condition for the survival of the firm. Once the firms are able to
make profit, they try to make it aslarge as possible, i.e., they tend to maximize
it.

2. Achieving other objectives depends on firm’s ability to make profit:
Many other objectives of business firms have been cited in economic literature,



e.g., maximization of managerial utility function, maximization of long-run
growth, maximization of salesrevenue, satisfying all the concerned parties,
increasing and retaining market share, etc. The achievement of such
alternative objectives depends wholly or partly on the primary objective of
making profit.

3. Evidence against profit maximization objective is not conclusive: Profit
maximizationisatime-honoured objective of busnessfirms. Although thisobjective
has been questioned by many researchers, some economists have argued that
theevidence against it isnot conclusive or unambiguous.

4. Profit maximization objectivehasagreater predicting power: Compared
to other business objectives, profit maximization assumption has been found to
provide a much more powerful basis for predicting certain aspects of firms’
behaviour. AsFriedman hasargued, thevalidity of the profit maximization objective
cannot be judged by apriori logic or by asking business executives, as some
economistshavedone. Theultimatetest of itsvalidity liesinitsability to predict
the business behaviour and the businesstrends.

5. Profitisamore reliable measure of a firm’s efficiency: Though not perfect,
profitisthemost efficient and reliable measure of the efficiency of afirm. Itis
also the source of internal finance. Profit asasource of internal finance assumes
amuch greater significance when financial market ishighly volatile. Therecent
trend shows a growing dependence on the internal finance in theindustrially
advanced countries. Infact, in developed countries, internal sources of finance
contribute morethan three-fourths of thetotal finance.

6. Finally, according to Milton Friedman, whatever one may say about firms’
motivations, if onejudgestheir motivations by their acts, profit maximization
appears to be a mor e valid business obj ective.

3.6 SUPPLY CURVE AND SHIFT IN SUPPLY CURVE

A supply curveisagraphical presentation of the supply schedule. The supply curveSS
giveninFig. 3.18 hasbeen obtained by plotting the datain Table 3.6. ThepointsS P, Q,
R, T and S show the price-quantity combinationson the supply curve SS. The supply
curve, SS, depictsthe law of supply. The upward slope of the supply curveindicates
theriseinthesupply of shirtswiththeriseinitspriceandfall inthe supply withfal in
prices. For example, at price ¥ 200, only 35 thousand shirts are supplied per week.
When pricerisesto ¥ 400, supply increasesto 60 thousand shirts.

AsshowninFig. 3.18, a supply curve hasa positive slope. The positive slope
or upward movement of the supply curveiscaused by therisein cost of production and
seller’s effort to make a larger profit. The rise in cost of production results from the law
of diminishing returns. Infact, supply curveisderived from themarginal cost curve.

Table 3.6 Supply Schedule of Shirts

Price (inR) Supply (Shirts in “‘000)
100 10
20 b
300 50
400 60
600 6
800 0
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Fig. 3.18 Supply Curve of Shirt\

3.6.1 Shift in the Supply Curve

We have shown abovethat achangein the price of acommaodity causesachangeinits
quantity supplied aongagiven supply curve. Although price of acommodity isthe most
important determinant of itssupply, it isnot the only determinant. Many other factors
influence the supply of acommaodity. Given the supply curve of acommodity, when
thereischangeinitsother determinants, the supply curve shiftsrightward or leftward
depending on the effect of such changes. Let usnow explain how other determinants of
supply cause shift inthe supply curve.

(i) Changeininput prices: Wheninput pricesdecrease, the use of inputsincrease.
Asaresult, product supply increases and the supply curve SSshiftsto theright to
SS', asshowninFig. 3.19. Similarly, when input pricesincrease, product supply
curve shiftsleftward from SSto St

Price

Quantity

Fig 3.19 Shift in the Supply Curve

(i) Technological progress. Technological changesthat reduce cost of production
or increase efficiency in production causeincreasein product supply. For instance,
introduction of high yielding variety of paddy and new techniquesof cultivation
increased per acreyield of ricein Indiain the 1970s. Such changes make the
supply curve shiftto theright.



(i) Priceof product substitutes: Givenitstechnology and production capacity, a
firm can produce more than one good which require asimilar technology. For
exampl e, arefrigerator company can also produceACs, Tatas, famousfor truck
production can also produce cars, Maruti Udyog can produce trucks, and so on.
Fall inthe price of one of the product substitutesmay lead to therisein the supply
of other dueto capacity utilizationfor profit maximization. Thismay causeshiftin
thesupply curve.

(iv) Natureand sizeof theindustry: The supply of acommodity dependsalso on
whether an industry ismonopolized or competitive. Under monopoly, supply is
fixed. When amonopolized industry ismade competitive, thetotal supply increases.
Besides, if 9zeof anindustry increasesdueto new firmsjoining theindustry, the
total supply increasesand industry supply curve shiftsrightward.

(v) Government policy: When government imposesrestrictionson production, e.g.,
import quotaoninputs, rationing of or quotaimposed oninput supply, etc., production
tendsto fall. Such restrictions make supply curve shift |eftward.

(vi) Non-economicfactors: Factorslikelabour strikesand lock-outs, war, drought,
flood, communal riots, epidemics, etc. also adversely affect the supply of
commoditiesand makethe supply curve shift leftward.

3.6.2 Supply Function

The supply functionisamathematical statement which statestherelationship between
thequantity supplied of acommodity and itsprice. Supply functionisbased onthelaw of
supply. Thelaw of supply statesonly the nature of rel ationship between the price and
the quantity supplied. A supply function quantifiesthisrelationship. A short-run supply
function may bewritten as:

Q=10P,
(where Q,_denotesthe quantity supplied of commodity X per unit of timeand P,
denotesitsprice).
Given the supply function, asupply schedule can be obtained by substituting

numerical valuesfor P . For example, if P =2,Q =20andif P =5,Q =50. By plotting
the supply schedule, asupply curve can be obtained.

3.6.3 Elasticity of Supply

Likethelaw of demand, thelaw of supply statesonly the nature of rel ationship between
the changein the price of acommodity and the quantity supplied thereof. Thelaw does
not quantity thereationship. Thequantitativere ationshipismeasured by thepricedadticity
of supply.

The priceelasticity of supply isthe measure of responsiveness of the quantity
supplied of agood to the changesinitsmarket price. The coefficient of price elasticity
of supply (e,) isthe measure of percentage changein the quantity supplied of aproduct
dueto agiven percentage changeinitsprice. Theformulaof supply elasticity isgiven
as

e = % change in quantity supplied (Q)
P % change in price (P)

e:DQ/Q:£x£
P DP/P DP  Q
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Notethat the formulafor measuring the price el asticity of supply isthesameas
for thepricee adticity of demand, without aminussign. Giventheformula, priceelagticity
of supply can beeasily measured.

Example: Suppose that the supply curve for a commodity is given an SS¢in
Figure 3.20 and we want to measure the price elasticity of the supply for apricerisein
price between pointsJand P. In that case:

DQ= 60-100=-40

DP=5-75=-25

P=5 and Q=60
By substituting these valuesinto the el asticity formula, we get:
DQ P_-40 _5

e - —x—=——x—=133
P DP Q -25 60

Consider another example. Suppose we want to measure the price elasticity of
supply between pointsP and K, i.e., for pricerisefrom? 7.5t0 ¥ 10. Here,

100- 120 _ 7.5
e = ——— X
P~ 75-10 100

_ 20,75
T -25 100

=0.6

The priceelasticity of asupply curveliketheonegivenin Figure 3.20 may vary
between zero and infinity depending on the level s of the supply. For example, aswe
have seen above, e> 1 between point J to P and e < 1 between point P to K. It can be
noted that the price e asticity below point P isgreater than unity and it islessthan unity
beyond point K. Thus, asupply curveissaidtobe (i) elasticwhene> 1, (ii) inelastic
whene<1, and (iii) unitary elasticwhen e= 1. A perfectly inelastic supply hase=0
throughout itslength and isastraight vertical line. A perfectly elastic supply curve has
e= ¥ al aongitslengthisastraight horizontal line.

20

15

Price (Rs)

-
o

7.5

0 2 4 60 80 100 120 140 160 180
Quantity Supplied

Fig. 3.20 Price Elasticity of Supply Curve



Deter minants of the Price Elasticity of Supply

The priceelagticity of the supply depends on thefollowing factors:

TimePeriod: Time period isthe most important factor in determining the el asticity of
thesupply curve. Inavery short period, the supply of most goodsisfixed andinelastic.
Inthe short run, the supply tendsto remaininelastic. Inthelong run, thesupply of dl the
products gainsits maximum el asticity because of increasein and expansion of firms,
new investments, improvement intechnology, and agreater availability of inputs.

Itisimportant to note here that short and long periods are not fixed in terms of
days, monthsor years. They vary, depending on the nature of the product. For example,
for the supply of perishable commodities like milk and fish in a city, a week’s time may
be a short period. For agricultural products, 6 months may be a short period. But in
regard tothelocal supply of petroleum productsin India, aperiod of fiveyearsor even
more may beregarded asashort period.

L aw of Diminishing Retur ns: Theother factor that determinesthe elasticity of supply
istheLaw of Diminishing Returns. If thelaw of diminishing returnscomesinforceat an
early level of production, cost increasesrapidly. Asaresult, supply tendsto becomes
lessand lesselastic.

3.7 SUMMARY

Inthisunit, you havelearnt that,

- Supply of aproduct depends on the production of the commaodity. Production of
the commaodity depends on the availability of inputs (Iabour and capital) and
technol ogy. Given the technol ogy, output of aproduct dependsontherelationship
between the output and input. Theinput-output relationship isbrought out by the
theory of production.

- Ineconomics, the term *production’ means a process by which inputs or factors
of production (land, labour, capital, etc.) are converted or transformed into an
outpui.

- Theproduction function describesthe technol ogical rel ationship between inputs
and output in physical terms. It specifiesthe maximum quantity of acommodity
that can be produced per unit of timewith given quantitiesof inputsand technol ogy.

- Theeconomistshave reduced the number of variablesusedinaproductionfunction
toonly two, viz., capital and labour, for the sake of convenienceand smplicity in
theanalysisof input-output relations.

- Thelawsof returnsare concerned with the rel ation between marginal changein
input and theresulting marginal changeinoutput. Therefore, the concept of margina
product playsanimportant rolein explaining thelawsof returns.

- Animportant concept used in discuss onson production theory, though not much
of theoretical importance, isaverage (physical) product.

- Thelaw of diminishing returns statesthat when more and moreunitsof avariable
input are used with agiven quantity of fixed inputs, thetotal output may initially
increaseat increasing rate and then at aconstant rate, but it will eventualy increase
at diminishingrates.

Supply Analysis

NOTES

Check Your Progress

13. What is a supply
curve?
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- Thelawsof returnsto scal e sate the behaviour of output in responseto aproportiona

and simultaneous change in inputs. Increasing inputs proportionately and
simultaneoudly is, infact, an expansion of the scale of production.

- When scaleof productionisexpanded by increasng dl theinputs, the productivity

of indivisiblefactorsincreasesexponentially because of technol ogical advantage.
Thisresultsinincreasing returnsto scale.

- When theincreasein output isproportional to theincreaseininputs, it exhibits

constant returnsto scale.

- Thedecreasing returnsto scale are attributed to the diseconomies of scale. The

most important factor causing diminishing returns to scale is ‘the diminishing return
to management’, i.e., managerial diseconomies.

- Businessdecisonsare generally taken on the basisof money valuesof theinputs

and outputs. Inputs multiplied by their respective pricesand added together give
themoney value of theinpuits, i.e., the cost of production.

- Businesscostsincludeall the expensesthat areincurred to carry out abusiness.

The concept of business costsissimilar totheactual or real costs.

- The cost-output rel ations are determined by the cost function and are exhibited

through cost curves. The shape of the cost curves depends on the nature of the
cost function.

- Theshort-run cost curvesare helpful in showing how afirm can decide onthe

optimum utilization of the plant—the fixed factor, or how it can determine the
output level that minimizescost. Long-run cost curves, onthe other hand, can be
used to show how afirm can decide on the optimum size of thefirm.

- Profit maximization hasbeen themost i mportant assumption on which economists

havebuilt priceand production theories.

- The conventional economic theory assumes profit maximization as the only

objectiveof bus nessfirms. Profit maximization asthe objective of businessfirms
hasalong history in economic literature.

- Marginal revenueisthe revenue obtained from the production and sale of one

additional unit of output and marginal cost isthe cost arising dueto the production
of oneadditional unit of output.

- Averagerevenueistherevenue generated per unit of output sold. It playsarole

in the determination of a firm’s profit. Per unit profit is average revenue minus
average (total) cost. A firm generally seeksto produce the quantity of output that
maximizesprofit.

- Thefirgt-order condition of maximizing afunctionisthat itsfirst derivative must

be equal to zero.

- Traditional theory assumes profit maximization asthe sole objective of abusiness

firm. In practice, however, firmshave been found to be pursuing many objectives
other than profit maximization.

- The separation of management from ownership gives managers an opportunity

and also discretion to set goal s other than profit maximization. It isargued that
largefirms pursue such goal s as sal es maximization, maximization of manageria
utility function, maximization of firm’s growth rate, making a target profit, retaining
market share, building up the net worth of thefirm, and soon.



- A supply curveisagraphical presentation of the supply schedule. A supply curve

hasapositivedope. The positive s ope or upward movement of the supply curve
is caused by the rise in cost of production and seller’s effort to make a larger
profit.

- Factorslikelabour strikesand lock-outs, war, drought, flood, communal riots,

epidemics, etc. also adversely affect the supply of commodities and makethe
supply curve shift leftward.

- Thesupply functionisamathematical statement which statesthe relationship

between the quantity supplied of acommaodity and itsprice. Supply functionis
based on thelaw of supply.

- Thepriceelasticity of supply isthe measure of responsiveness of the quantity

supplied of agood to the changesinitsmarket price.

- Timeperiodisthemost important factor in determining the elasticity of the supply

curve. Inavery short period, the supply of most goodsisfixed andinelastic. In
theshort run, thesupply tendsto remaininelastic. Inthelong run, the supply of all
the products gainsits maximum e asticity because of increasein and expanson of
firms, new investments, improvement in technol ogy, and agreater availability of
inputs.

- Theother factor that determinesthe e asticity of supply isthe Law of Diminishing

Returns. If the law of diminishing returns come in force at an early level of
production, cost increasesrapidly. Asaresult, supply tendsto becomeslessand
lesseladtic.

3.8

KEY TERMS

- Production: In economics, the term ‘production” means a process by which

inputs or factors of production (land, labour, capital, etc.) are converted or
transformed into an output.

- Actual/Explicit costs: They arethose costswhich are actually incurred by the

firmin payment for labour, materid, plant, building, machinery, equipment, travelling
and transport, adverti sement, etc.

- Implicit/Imputed costs: In contrast to explicit costs, there are certain other

cogsthat do not taketheform of cash outlays, nor do they appear inthe accounting
system. Such costsare known asimplicit or imputed costs.

- Out-of-pocketscosts. Theitemsof expenditurethat involve cash paymentsor

cash transfers, both recurring and non-recurring, are known as out-of-pocket
Costs.

- Variablecogts: They arethosewhichvary with the variationin thetotal output.
- Total cost (TC): Itisthetotal actual cost incurred on the production of goods

and service. It referstothetotal outlaysof money expenditure, both explicit and
implicit, on the resources used to produce agiven level of output.

- Marginal revenue: It istherevenue obtained from the production and sal e of

one additional unit of output and marginal cost isthe cost arising due to the
production of oneadditiona unit of outpuit.

- Total revenue: Ineconomicsit referstothetotal receiptsfrom salesof agiven

guantity of goodsor services.
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- Averagerevenue: Itistherevenue generated per unit of output sold.
- Supply function: Itisamathematica statement which statesthe relationship

between the quantity supplied of acommaodity anditsprice.

- Priceelagticity of supply: Itisthe measure of responsiveness of the quantity

supplied of agood to the changesinitsmarket price.

3.9

ANSWERS TO ‘CHECK YOUR PROGRESS’

10.

. Ineconomics, the term “production’ means a process by which inputs or factors

of production (land, labour, capital, etc.) are converted or transformed into an
outpui.

. Theeconomistshave reduced the number of variablesused inaproduction function

toonly two, viz., capital and labour, for the sake of convenienceand smplicity in
theanalysisof input-output relations.

. Thelawsof returnsare concerned with therel ation between marginal changein

input and theresulting marginal changeinoutput. Therefore, the concept of margina
product playsanimportant rolein explaining thelawsof returns.

. Thelaw of diminishing returns statesthat when more and more unitsof avariable

input are used with agiven quantity of fixed inputs, thetotal output may initially
increaseat increasing rateand then at aconstant rate, but it will eventualy increase
at diminishingrates,

. Therearethreekindsof returnsto scale:

() Increasingreturnsto scale
(if) Congtant returnsto scale
(iii) Diminishingreturnstoscale

. A factor causing increasing returnsto scaleis higher degree of specialization of

labour, manager and machinery, which becomespossiblewithincreasein scale of
production.

. Variable costsare those which vary withthe variation in thetota output. Variable

costsinclude cost of raw material, running cost of fixed capital, such asfuel,
repairs, routine maintenance expenditure, direct labour charges associated with
thelevel of output, and the costs of al other inputsthat vary with output.

. The cost-output rel ations are determined by the cost function and are exhibited

through cost curves. The shape of the cost curves depends on the nature of the
cost function.

The fixed costs include: (i) costs of managerial and administrative staff, (ii)
depreciation of machinery, building and other fixed assets, (iii) maintenance of
land, etc. The concept of fixed cost isassociated with the short-run.

Marginal revenueisthe revenue obtained from the production and sale of one
additional unit of output and marginal cost isthe cost arising dueto the production
of oneadditional unit of output.

Averagerevenueistherevenue generated per unit of output sold. It playsarole
in the determination of a firm’s profit. Per unit profit is average revenue minus
average (total) cost. A firm generally seeksto produce the quantity of output that
maximizesprofit.



12. Thefirgt-order conditionisgenerally known asnecessary condition. A necessary Supply Analysis
conditionisonethat must be satisfied for an event to take place.

13. A supply curveisagraphical presentation of the supply schedule.

14. Factorslikelabour strikesand lock-outs, war, drought, flood, communal riots, NOTES
epidemics, etc. also adversely affect the supply of commodities and makethe
supply curve shift leftward.

15. Thesupply functionisamathematical statement which statesthe relationship
between the quantity supplied of acommaodity and itsprice. Supply functionis
based on the law of supply.

16. The priceelasticity of supply isthe measure of responsiveness of the quantity
supplied of agood to the changesinitsmarket price.

3.10 QUESTIONSAND EXERCISES

Short-Answer Questions

1. What isaproduction function?
2. How doesaproduction function serveauseful purposein production analysis?
3. Supposeaproduction functionisgiven asfollows.
Q=10L +5L -3
Find thefollowing:
(@) TP, MP and AP schedules;
(b) TP where MP = AP; and
(c) Labour (L) required to maximize output.
State the factors behind the laws of returns.
What arethefactorsleading toincreasing returnsto scale?
Writeanote ontotal, average and marginal cost.
How can the cost curves be applied to thelaw of diminishing returns?
What isthe controversy over profit maximization objective?

What isthe supply curve? What are the determinants of supply that causes shifts
inthe supply curve?

© 0o N o g A

Long-Answer Questions

1. Discussproduction function asatool of analysis.

‘Returns to a factor relate to the short-period production function.” Describe.
Explainthelawsof returnsto scale.

Assessthe cost-output rel ationsthrough cost curves.

Discussthe problemsof cost minimizationin manageria decision-making.

o bk WD

Criticdly andysetheimportanceof profit maximization assumptionand theoretica
conditionsof profit maximization.

~

Evaluate the supply curve and the shift in the supply curve.

8. What iselasticity of supply? What are the determinants of the price elasticity of
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4.0 INTRODUCTION

Maximization of output or minimization of cost or optimization of resourceallocation s,
however, only one aspect of the profit maximizing behaviour of thefirm. Another and
equally important aspect of profit maximizationistofind the pricefrom the set of prices
reved ed by the demand schedul e that i sin agreement with profit maximization objective
of thefirm. It must be noted that thereisonly one pricefor each product, commensurate
with profit maximization, under the given conditions. The profit maximizing price does
not necessarily coincide with minimum cost of production. Besides, theleve of profit-
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maximizing priceisgeneraly different in different kinds of markets, depending onthe
degree of competition between the sellers. Therefore, while determining theprice of its
product, afirm hasto takeinto account the nature of the market. Inthisunit, we discuss
the theory of price determination and also the firm’s equilibrium in various kinds of
market structures. To beginwith, let uslook at different kinds of market structuresand
thelevel of competition.

4.1 UNIT OBJECTIVES

After going through unit, you will be ableto:
- Discussthe concept of market structure and degree of competition
- Describe price determination under perfect competition
- Explain pricedetermination under puremonopoly
- Evaluate price determination and output decisionsunder monopolistic competition
- Assesspricing and output decisionsunder oligopoly
- Analyse the game theory and the prisoners’ dilemma under an oligopoly

4.2 MARKET STRUCTURE AND DEGREE OF
COMPETITION

In the economic sense, amarket isasystem through which buyersand sellersbargain
for the price of a product, settle the price and transact their business—buy and sell a
product. Personal contact between the buyers and sellersis not necessary. In some
cases, e.g., forward sale and purchase, evenimmediate transfer of ownership of goods
isnot necessary. Market doesnot necessarily mean aplace. The market for acommodity
may belocal, regiona, national or international. What makesamarket isaset of buyers,
aset of sellersand acommodity. Buyersarewilling to buy and sellersarewilling to sell,
and thereisapricefor the commodity.

Weare concerned in thisunit with the question: How isthe price of acommodity
determined in different kinds of markets? The determination of price of acommodity
depends on the number of sellersand the number of buyers. Barring afew cases, e.g.,
occasiona phasesin shareand property markets, the number of buyersislarger thanthe
number of sellers. The number of sellersof aproduct in amarket determinesthenature
and degree of competition in the market. The nature and degree of competition make
the structure of the market. Depending on the number of sellers and the degree of
competition, themarket structureisbroadly classified asgivenin Table4.1.

Table 4.1 Types of Market Sructures

Market structure No. of firms and  Nature of Control Method of
degree of industry over price mar keting
production where
differentiation prevalent

1. Perfect Large no. of Financial mar- None Market

Competition firms with kets and some exchange
homogenous farm products or auction
products



2. Imperfect Competition:

(a) Monopol- Many firms with Manufacturing: Some Competitive

istic com- red or perceived tea, toothpastes, advertising,

petition product differen- TV sets, shoes, quality rivalry
tiation refrigerators, etc.

(b) Oligopoly Little or no pro-  Aluminium, steel, Some Competitive,
duct differentia- cigarettes, cars, advertising,
tion passenger cars, quality

etc. rivalry

(c) Monopoly A single prod- Public utilities: Considera- Promotional
ucer, without Telephones, ble but advertising if
close subgtitute Electricity, etc. usually supply

regulated islarge

Source: Samuelson, PA. and W.D. Nordhaus, Economics, McGraw-Hill, 15th Edn., 1995, p. 152.

4.2.1 Demand, Supply and Price Deter mination

The market structure determines a firm’s power to fix the price of its product a great

deal. The degree of competition determines a firm’s degree of freedom in determining
theprice of its product. The degree of freedom impliesthe extent towhich afirmisfree
or independent of therival firmsin takingitsown pricing decisions. Depending onthe
market structure, the degree of competition varies between zero and one. And, a firm’s
discretion or the degree of freedomin setting the pricefor its product varies between
one and noneinthereverse order of the degree of competition. Asamatter of rule, the
higher the degree of competition, the lower the firm’s degree of freedom in pricing

decision and control over the price of its own product and vice versa. Let us now
see how the degree of competition affects pricing decisionsin different kinds of market
structures.

Priceisarrived at by theinteraction between demand and supply. Priceisdependent
upon the characteristics of both these fundamental components of amarket. Demand
and supply represent the willingness of consumersand producersto engagein buying
and selling. An exchange of aproduct takes place when buyers and sellers can agree
upon aprice.

Under perfect competition, alarge number of firmscompete against each other
for sellingtheir product. Therefore, the degree of competition under perfect competition
is close to one, i.e., the market is highly competitive. Consequently, firm’s discretion in
determining the price of itsproduct iscloseto none. Infact, in perfectly competitive
market, priceisdetermined by the market forcesof demand and supply and afirm has
to accept the price determined by the market forces. If afirm usesitsdiscretion to fix
the price of itsproduct above or below itsmarket level, it losesitsrevenue and profitin
either case. For, if it fixesthe priceof itsproduct abovetheruling price, it will not beable
tosdl itsproduct, and if it cutsthe price down below itsmarket level, it will not beable
to cover itsaverage cost. In aperfectly competitive market, therefore, firmshavelittle
or no choicein respect to price determination.

As the degree of competition decreases, firm’s control over the price and its
discretionin pricing decision increases. For example, under monopolistic competition,
wheredegree of competition ishigh but lessthan one, thefirmshavesomediscretionin
setting the priceof their products. Under monopolistic competition, the degree of freedom
dependslargely on the number of firmsand thelevel of product differentiation. Where
product differentiation is real, firm’s discretion and control over the price is fairly high
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and where product differentiation is nominal or only notional, firm’s pricing decision is
highly constrained by the pricesof therival products.

The control over the pricing discretion increases under oligopoly where degree
of competitionisquitelow, lower than that under monopolistic competition. Thefirms,
therefore, have agood deal of control over the price of their productsand can exercise
their discretionin pricing decisions, especially where product differentiationisprominent.
However, thefewness of thefirmsgivesthem an opportunity to form acartel or tomake
some settlement among themsel vesfor fixation of price and non-price competition.

In case of amonopoly, the degree of competitioniscloseto nil. Anuncontrolled
monopoly firmhasfull control over the price of its product. A monopoly, inthetrue sense
of theterm, isfreetofix any pricefor its product, of course, under certain constraints,
viz., (i) theobjective of thefirm, and (ii) demand conditions.

Thetheory of pricing explainspricing decisionsand pricing behaviour of thefirms
indifferent kindsof market structures. Inthisunit, wewill describethe characteristics
of different kindsof market structuresand price determinationin each type of marketin
atheoretica framework. We begin with price determination under perfect competition.

4.3 PRICE DETERMINATION UNDER PERFECT
COMPETITION

Theterm perfect competition refersto aset of conditions prevailinginthe market. A
perfectly competitive market isone which hasthefollowing characteristics.

4.3.1 Characteristics of Perfect Competition

1. Alargenumber of sellersand buyers. Under perfect competition, the number
of sellersand buyersisvery large. The number of sellersissolargethat the share
of each seller intotal supply of aproduct istoo small for asingle seller to affect
the market price by changing hissupply. Likewise, the number of buyersisso
largethat the share of each buyer intotal demand istoo small for asingle buyer
toinfluencethe market price by changing hisdemand.

2. Homogeneous products: Products supplied by all firms are almost
homogeneous. Homogeneity of products meansthat productssupplied by various
firmsaresoidentica inappearance and usethat buyersdo not distinguish between
them nor do they prefer the product of one firm to that of another. Product of
eachfirmisregarded asaperfect substitute for the product of other firms. Hence,
no firm can gain any competitive advantage over the other firms. Nor do the
firmsdi stingui sh between the buyers. For exampl e, wheat and vegetabl es produced
by all thefarmers, other things given, aretreated as homogeneous.

3. Perfect mobility of factors of production: For a market to be perfectly
competitive, there should be perfect mobility of resources. Thismeansthat the
factorsof production must beinapositionto movefregly into or out of anindustry
and from onefirmto another. Thisishowever, apurely theoretical assumption.

4. Freeentry and freeexit of firms: Thereisno barrier, legal or market-related,
ontheentry of new firmsinto or exit of existing onesfromtheindustry. Firmsare
freeto enter theindustry and quit it at their freewill.



5. Perfect knowledge: Thereisperfect dissemination of theinformation about the
market conditions. Both buyersand sellersare fully aware of the nature of the
product, itsavailability or saleability and of the price prevailinginthemarket.

6. Absenceof collusion or artificial restraint: There is no sellers’ union or other
kindsof collusionsbetween the sellerssuch ascartelsor guilds, nor isthereany
kind of collusion between the buyers, e.g., consumers’ associations or consumer
forum. Each seller and buyer actsindependently. Thefirmsenjoy the freedom of
independent decisions.

7. No gover nment inter vention: In a perfectly competitive market, thereisno
government intervention with the working of the market system. Thereisno
licencing system regul ating the entry of firmsto theindustry, no regulation of
market prices, i.e., fixation of lower or upper limitsof prices, no control over the
supply of inputs, no fixation of quotaon production, and no rationing of consumer
demand, no subsidy to producersor to consumers, etc.

Perfect competition, ascharacterized above, isan uncommon phenomenon
inthered businessworld. However, the actual marketsthat approximateto the conditions
of perfectly competitive model includethe share markets, securitiesand bond markets,
and agricultural product markets, e.g., local vegetable markets. Although perfectly
competitive markets are uncommon phenomena, perfect competition model hasbeen
themost popular model used in economictheoriesduetoitsanalytical valueasit provides
astarting point and analytical framework for pricing theory.

Perfect Competition and Pure Competition

Sometimesadi stinction ismade between perfect competition and pure competition. The
difference between thetwo isonly amatter of degree. Perfect competition less perfect
mobility of factors and perfect knowledge is regarded as pure competition. Here,
however, we shall usethetwo termsinterchangeably.

4.3.2 Price and Output

As noted above, perfect competition is a market setting in which there are alarge
number of sellersof ahomogeneous product. Each seller suppliesavery small fraction
of thetotal supply. Nosinglesdller ispowerful enoughtoinfluencethemarket price. Nor
can asingle buyer influence the market price. Market pricein aperfectly competitive
market is determined by the market forces—market demand and market supply. Market
demand refersto the demand for the industry asawhole: it isthe sum of the quantity
demanded by each individual consumer or user at different prices. Similarly, market
supply isthe sum of quantity supplied by theindividual firmsintheindustry. Themarket
priceis, therefore, determined for theindustry, andisgivenfor each individual firmand
for each buyer. Thus, a seller in a perfectly competitive market is a ‘price-taker, nota
‘price-maker’.

In a perfectly competitive market, therefore, the main problem for a profit
maximizing firmis not to determine the price of its product but to adjust its output
to the market price so that profit is maximum.

The mode of price determination—price level and its variation—depends on the
timetaken by the supply position to adjust itself to the changing demand conditions.
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Therefore, price determination under perfect competitionisanalysed under threedifferent
timeperiods.

Market period or very short-run
Short-run
Long-run

Asregardsthe market period or very short-run, it refersto atime period during
which quantity suppliedisabsolutely fixed or, in other words, supply responseto priceis
nil, i.e., supply of the product isinelagtic. Price determinationin thethreetypesof time
periodsisdescribed below.

(i) Price determination in market period: In the market period, the total

Rental (Rs.)

output of aproduct isfixed. Each firm hasastock of commodity to be sold.
The stock of goodswith al thefirmsmakesthetotal supply. Sincethe stock
isfixed, the supply curveisperfectly inelastic, asshown by thelineQin
Fig. 4.1(a). In this situation, price is determined solely by the demand
condition. Supply remainsaninactivefactor. For instance, supposethat the
number of marriage houses (or tents) inacity inamarriage seasonisgiven
at OQ [(Fig. 4.1(a)] and the supply curve takes the shape of a straight
vertical line, asshown by theline SQ. Suppose al so that the demand curve
for marriage houses (or tents) during an average marriage seasonisgiven
by D,. Demand curve and supply lineintersect at point M, determining the
rent for each marriage houseat MQ = OP,. But, suppose duringamarriage
season, demand for marriage houses (or tents) increases suddenly because
alarger number of parentsdecideto cel ebratethemarriage of their daughters
and sons, because auspicious dates for marriage are not availablein the
next few years. Inthat case, the demand curve D, shiftsupwardtoD,. The
equilibrium point—the point of intersection between demand and supply
curves—shifts from point M to P, and marriage houserentalsriseto PQ =
OP,. This price becomesaparametric pricefor al the buyers.

5, S,
P, 4 P, J
Py = P, K
DZ
o
oy
o Q
; 0 @ Q;
No. of Marriage Houses =
Quantity
Fig. 4.1 (a) Demand Determined Fig. 4.1 (b) Supply Determined
Price in Market Period Price in Market Period

Similarly, giventhedemand for aproduct, if itssupply decreasessuddenly
for such reasons as droughts, floods (in case of agricultural products) and
sudden increasein export of aproduct, prices of such products shoot up.
For example, price of onionshad shot up in Delhi from? 12 per kgtoX 36
kg. in 1998 due to export of onion. In case of supply determined price,
supply curveshiftsleftward causing risein price of thegoodsin short supply.



Thisphenomenonisillustrated in Fig. 4.1(b). Given thedemand curve (D) Price and
and supply curve (S)), the price is determined at OP,. Demand curve Market Sructure
remaining the same, thefall in supply makesthe supply curve shift leftward

to S. Asaresult priceincreasesfrom OP, to OP,,

The other examplesof very short-run markets may be daily fish market, NOTES
stock markets, daily milk market, coffin marketsduring aperiod of natural
calamities, certain essential medicinesduring epidemics, etc.

(i) Priceintheshort-run: A short-runis, by definition, aperiod inwhichfirms
can neither changetheir scaleof production or quit, nor can new firmsenter
theindustry. Whileinthe market period (or very short-run) supply isabsolutely
fixed; intheshort-run, it ispossibleto increase (or decrease) the supply by
increasing (or decreasing) the variableinputs. In the short-run, therefore,
supply curveiselastic.

Thedetermination of market priceintheshort-runisillustratedinFig. 4.2(a)
and adjustment of output by the firms to the market price and firm’s
equilibrium are shown in Fig. 4.2(b). Fig. 4.2(a) shows the price
determination for theindustry by the demand curve DD and supply curve
SS at price OP, or PQ. Thispriceisfixed for al thefirmsin theindustry.

(a) Industry (b) Firm
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Fig. 4.2 Pricing under Perfect Competition in the Short-run

Giventheprice PQ (= OP,), anindividual firm can produce and sell any
quantity at thisprice. But any quantity will not yield maximum profit. Given
their cost curves, thefirmsarerequired to adjust their output to the price
PQ so that they maximizetheir profit.

The process of firm’s output determination and its equilibrium are shown in
Fig. 4.2(b). Profit is maximum at the level of output where MR = MC.
Sincepriceisfixed at PQ, firm’s AR=PQ. If ARisconstant, MR=AR. The
firm’s MRisshown by AR = MR line. Firm’s upward sloping MC curve
intersectsAR=MRat point E. At point E, MR=MC. Point E is, therefore,
the firm’s equilibrium point. An ordinate drawn from point E to the output
axis, asshown by theline EM, determinesthe profit-maximizing output at
OM. At this output the firm’s MR = MC. This satisfies the necessary
condition of maximum profit. Thetotal maximum profit hasbeen shown by
thearea P, TNE.

Thetotal profitiscalculated asProfit = (AR—AC) Q. InFig. 4.2(b), AR=
EM; AC = NM; and Q = OM. Substituting these values into the profit
equation, weget Profit = (EM — NM) OM. Since EM — NM = EN, Profit =
EN" OM =P, TNE. Thisisthe maximum supernormal profit, giventheprice
and cost curves, inthe short run.
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Firms may make losses in the short-run:  While firms may make
supernormal profit, there may be conditionsunder which firmsmakelosses
inthe short-run. For instance, thismay happenif market price decreasesto
P&¢due to downward shift in the demand curve from DD to D®¢[Fig.
4.2(a)]. Thiswill force aprocess of output adjustmentstill firmsreacha
new equilibrium at point E¢ Here again firm’s AR¢= MR¢= MC. But, as
Fig. 4.2(b) shows, AR< AC. Therefore, thefirmsincur aloss. But, sincein
theshort-run, it may not be desirableto closedown the production, thefirms
try to minimizetheloss, by adjusting their output downward to OMdwhere
it coversonly itsMC, i.e., EM¢ Thefirmssurvivein the short-run solong
asthey cover their MC.

It isimportant to note here that in the short-run, a firm in a perfectly
competitive market may beinapostion to earn economic profit. It may as
well be forced to make losses. Once market price for the product is
determined, itisgivenfor dl thefirms. Nofirmislargeenoughto influence
the prices. If afirm fixes the price of its product lower than the market
price, it may lose a part of itstotal profit, or may evenincur losses. If it
raises the price of its product above the market price, it may not beina
position to sell its produce in acompetitive market. The only optionfor a
firmisto produceasmuch asit can sell at the given price.

(iii) Pricingin thelong-Run: In contrast to the short-run conditions, in the
long-run, the firmscan adjust their size or quit theindustry and new firms
can enter theindustry. If market priceinthelongrunissuchthat AR> AC,
then thefirmsmake economic or super normal profit. Asaresult, new firms
get attracted towardstheindustry causing increasein market supply at the
given price. Increasein market supply causesrightward shift in the supply
curve. Similarly, if AR< AC, thenfirmsmakelosses. Therefore, marginal
firms quit theindustry causing decrease in market supply. Thiscausesa
leftward shift in the supply curve. Therightward shiftinthe supply curve
pullsdown the priceand itsleftward shift pushesit up. Thisprocesscontinues
until priceisso determined that AR=AC, and firmsearn only normal profit.

The price determinationin thelong-run and output adjustment by individual
firmsareillustrated graphicaly in Fig. 4.3(a) and (b).

Let us supposethat thelong-run demand curveisgiven by the curve DD¢
the short-run supply curveisgiven by thecurve SS and priceisdetermined
at OP,. Let ussuppose alsothat al thefirmsof theindustry faceidentical
LAC and LMC curvesasshownin Fig. 4.3(b). At market price OP_, all the
firmsfind their equilibrium at point M in panel (b) of thefigure. At equilibrium
point M, OP, = AR¢= MR¢= LMC. Giventhe priceand cogt, firmsmakean
economic profit of MSper unit. The supernormal profit luresother firms
into the industry. Consequently, industry’s supply curve shifts rightward to
SS, causing afall in priceto OP,. At thisprice, firmsarein apositionto
cover only LMC (=NQ,) at output OQ, and are making |l osses because AR
<LAC. Firmsincurring losses cannot surviveinthelong-run. Suchfirms,
therefore, quit theindustry. Asaresult, thetotal production intheindustry
decreasescausing aleftward shift inthe supply curve, say, tothe position of
SScurve. Priceisdetermined at OP . The existing firmsadjust their output
to the new market price OP, and reach anew equilibrium at point E where
equilibriumoutput isOQ. At the output OQ, firmsarein apositionto make



only normal profit, sinceat thisoutput, OP,= AR=MR=LMC=LAC (=
EQ). Nofirmisinaposition to make economic profit, nor doesany firm
make losses. Therefore, there is no tendency of new firms entering the
industry or the existing onesgoing out. At thisprice and output, individual
firmsand theindustry are bothinlong-run equilibrium.

(b} Firm
Cost LMC LAC
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Fig. 4.3 Pricing under Perfect Competition in the Long-run

4.4 PRICE DETERMINATION UNDER PURE
MONOPOLY

The term pure monopoly means an absolute power of a firm to produce and sell a
product that has no close substitute. In other words, amonopolized market isonein
whichthereisonly onesdller of aproduct having no close substitute. The crosselasticity
of demand for amonopoly product iseither zero or negative. A monopolized industry
isasingle-firmindustry. Firm and industry areidentical in amonopoly setting. Ina
monopolized industry, equilibrium of the monopoly firm signifiestheequilibrium of the
industry.

However, the precise definition of monopoly has been ameatter of opinion and
purpose. For instance, in the opinion of Joel Deal,* a noted authority on managerial
economics, a monopoly market is one in which ‘a product of lasting distinctiveness, is
sold. Themonopolized product hasdistinct physical propertiesrecognized by itsbuyers
and the distinctiveness lasts over many years.” Such a definition is of practical importance
if onerecognizesthefact that most of the commoditieshavetheir substitutesvaryingin
degreeand itisentirely for the consumers/usersto distinguish between them and to
accept or reject acommaodity asasubstitute. Another concept of pure monopoly has
been advanced by E. H. Chamberlin? who envisages monopoly asthe control of all
goodsand services by the monopolist. But such amonopoly hashardly ever existed,
hence his definition isquestionable. In the opinion of some authors, any firmfacing a
doping demand curveisamonopolist. Thisdefinition, however, includesall kinds of
firmsexcept those under perfect competition. For our purpose here, weusethegenera
definition of puremonaopoaly, i.e., afirmthat produces and sellsacommodity which has
no close substitute.

4.4.1 Causes and Kinds of Monopolies

Theemergenceand survival of amonopoly firmisattributed to thefactorswhich prevent
theentry of other firmsinto theindustry and eliminate the existing ones. The barriersto
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entry are, therefore, the major sources of monopoly power. The main barriersto entry

are:

- Legal restrictionsor barriersto entry of new firms

- Solecontrol over the supply of scarce and key raw materials
- Efficiency inproduction

- Economiesof scale

(i) Legal restrictions: Some monopoliesare created by law inthe publicinterest.

(i)

(iii)

(iv)

Most of the erstwhile monopoliesinthe public utility sector inIndia, e.g., postal,
telegraph and tel ephone services, tel ecommuni cation services, generation and
distribution of electricity, Indian Railways, Indian Airlinesand State Roadways,
were public monopolies. Entry to theseindustrieswas prevented by law. Now
most of theseindustriesare being gradual ly opened to the private sector. Also, the
state may create monopoliesin the private sector a so, through licence or patent,
provided they show the potentia of and opportunity for reducing cost of production
to theminimum by enlarging sizeand investing intechnol ogical innovations. Such
monopolies are known as franchise monopolies.

Control over key raw materials. Somefirmsacquire monopoly power because
of their traditional control over certain scarce and key raw materialswhich are
essential for the production of certain goods, e.g., bauxite, graphite, diamond, etc.
For instance, Aluminium Company of Americahad monopolized the aluminium
industry before World War |1 because it had acquired control over almost all

sources of bauxite supply“. Such monopolies are often called ‘raw material

monopolies’. The monopolies of this kind emerge also because of monopoly over
certain specific knowledge of technique of production.

Efficiencyin production: Efficiency in production, especially under imperfect
market conditions, may betheresult of long experience, innovative ability, financia
srength, avail ability of market financeat lower cogt, |ow marketing cost, managerial
efficiency, etc. Efficiency in production reducescost of production. Asaresult, a
firm’s gains higher competitive strength and can eliminate rival firms and gain the
status of a monopoly. Such firms are able to gain governments’ favour and
protection.

Economiesof scale: Theeconomiesof scaleareaprimary and technical reason
for the emergence and existence of monopoliesin an unregulated market. If a
firm’s long-run minimum cost of production or its most efficient scale of production
almost coincides with the size of the market, then the large-size firm finds it
profitablein thelong-run to eliminate competition through price cuttingin the
short-run. Onceitsmonopoly isestablished, it becomesa most impossiblefor the
new firmsto enter theindustry and survive. Monopolies created on account of
thisfactor areknown asnatural monopolies. A natural monopoly may emerge
out of thetechnical conditionsof efficiency or may be created by law on efficiency
grounds.

4.4.2 Pricing and Output Decision: Short-Run Analysis

Asunder perfect competition, pricing and output decis ons under monopoly arebased on

profit maximization hypothes's, given the revenue and cost conditions. Although cost
conditions, i.e., AC and MC curves, inacompetitive and monopoly market aregenerally



identical, revenue conditionsdiffer. Revenue conditions, i.e., ARand MR curves, are
different under monopoly—unlike a competitive firm, a monopoly firm faces a downward
doping demand curve. Thereasonisamonopolist hasthe option and power to reduce
the priceand sell moreor to raise the price and still retain some customers. Therefore,
giventhe price-demand rel aionship, demand curve under monopoly isatypica downward
doping demand curve.

When ademand curveisdoping downward, marginal revenue (MR) curvelies
below the AR curve and, technically, the slope of the MR curve istwice that of AR
curve’.

Output per time unit

Fig. 4.4 Price Determination under Monopoly: Short-run

Theshort-run revenueand cost conditionsfaced by amonopoly firm are presented
in Fig. 4.4. Firm’s average and marginal revenue curves are shown by the ARand MR
curves, respectively, and its short-run average and marginal cost curvesare shown by
SAC and SMC curves, respectively. The price and output decision rule for profit
maximizing monopoly isthe same asfor afirminthe competitiveindustry.

Asnoted earlier, profitismaximized at thelevel of output at which MC = MR.
Giventhe profit maximization condition, aprofit maximizing monopoly firm choosesa
price-output combination at which MR=SMC. Given the firm’s cost and revenue curves
inFig. 4.4,itsMRand SMCintersect at point N. An ordinate drawn from point N to X-
axis, determinesthe profit maximizing output for thefirm at OQ. At this output, firm’s
MR=SMC. Theordinate NQ extended to the demand curve (AR = D) givesthe profit
maximizing price at PQ. It meansthat given the demand curve, the output OQ can be
sold per time unit at only oneprice, i.e., PQ (= OP,). Thus, the determination of output
simultaneoudly determinesthe pricefor themonopoly firm. Once priceisfixed, theunit
andtotal profitsare also s multaneoudy determined. Hence, the monopoly firmisina
state of equilibrium.

At output OQ and price PQ, themonopoaly firm maximizesitsunit and total profits.
Its per unit monopoly or economic profit (i.e., AR— SAC) equalsPQ-MQ=PM. Its
total profit,p=0Q" PM. SinceOQ=P,M,p=P,M"~ PM =areaP PMP, asshown
by the shaded rectangle. Since in the short-run, cost and revenue conditions are not
expected to change, the equilibrium of the monopoly firmwill remain stable.
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Determination of Monopoly Price and Output: Algebraic Solution

The determination of price and output by amonopoly firmintheshort-runisillustrated
abovegraphically (seeFig. 4.4). Here, we present an algebraic solution to the problem
of determination of equilibrium price output under monopoly.

Suppose demand and total cost functions for a monopoly firm are given as
follows.

Demand function : Q=100-02P ...(4.1a)
Price function X P =500 - 5Q ..(4.1b)
Cost function : TC =50 + 20Q + Q? .(4.2)

The problem before the monopoly firm isto find the profit maximizing output
and price. The problem can be solved as follows.

We know that profit is maximum at an output that equalizes MR and MC. So
thefirst step isto find MR and MC from the demand and cost function respectively.
We have noted earlier that MR and MC are the first derivation of TR and TC
functions respectively. TC function is given, but TR function isnot. So, let usfind TR
function first. We know that:

TR=P.Q
Since P = 500 - 5Q, by substitution, we get:
TR = (500 - 5Q) Q

TR = 500Q - 5Q? .(4.3)
Given the TR function (4.3), MR can be obtained by differentiating the function.
- TR oo
MR = 0 - 500 - 10Q
Likewise, MC can be obtained by differentiating the TC function (4.2).
_ TR _
MC = 0 - 20 + 2Q

Now that MR and MC are known, profit maximizing output can be easily
obtained. Recall that profit is maximum where MR = MC. As given above,

MR = 500 - 10Q
and MC =20 + 2Q
By substitution, we get profit maximizing output as:
MR = MC
500 - 10Q = 20 + 2Q
480 = 12Q
Q=40
The output Q = 40 is the profit maximizing output.

Now profit maximizing price can be obtained by substituting 40 for Q in the
price function (4.1b).

Thus P =500 -5 (40) = 300
Profit maximizing priceis¥ 300.



Total profit (z) can be obtained as follows. Priceand

Market Structure
p=TR-TC
By substitution, we get:
p = 500Q - 5Q? — (50 + 20Q + Q) NOTES

= 500Q - 5Q% - 50 — 20Q - @?
By substituting profit maximizing output (40) for Q, we get:

7 = 500(40) — 5(40)(40) — 50 — 20(40) — (40 x 40)

= 20,000 - 8,000 — 50 — 800 — 1600 = 9,550
Total maximum profit comesto ¥ 9,550.

Does a Monopoly Firm Always Earn Economic Profit?

Thereisno certainty that amonopoly firm will alwaysearn an economic or supernormal
profit. Whether amonopoly firm earns economic profit or normal profit or incursloss
dependson:

- Itscost and revenue conditions
- Threat from potential competitors
- Government policy in respect of monopoly

If amonopoly firm operatesat thelevel of output whereMR=MC, itsprofit dependson
therelativelevelsof ARand AC. Giventheleve of output, therearethree possibilities.

- If AR>AC, thereiseconomic profit for thefirm
- If AR=AC, thefirmearnsonly normal profit
- If AR< AC, though only atheoretical possibility, thefirm makeslosses

4.4.3 Monopoly Pricing and Output Decision in the Long-Run

Thedecision rulesregarding optimal output and pricinginthelong-runarethesameasin
the short-run. Inthelong-run, however, amonopolist getsan opportunity to expand the
sizeof itsfirm with aview to enhanceitslong-run profits. The expansion of the plant
Size may, however, be subject to such conditionsas: (a) size of the market, (b) expected
economic profit and (c) risk of inviting legal restrictions. Let usassume, for thetime
being, that none of these conditionslimitsthe expansion of amonopoly firm and discuss
the price and output determination in thelong-run.

Theequilibrium of monopoly firm and itsprice and output determinationinthe
long-runisshowninFig. 4.5. The AR and MR curves show the market demand and
marginal revenue conditionsfaced by the monopoly firm. TheLAC and LMC show the
long-run cost conditions. It can be seen in Fig. 4.5, that monopoly’s LMC and MR
intersect at point P determining profit maximizing output at OQ,. Giventhe AR curve,
the price at which the total output OQ, can be sold is P,Q,. Thus, in the long-run,
equilibrium output will be OQ, and price P,Q,. Thisoutput-price combi nation maximizes
monopolist’s long-run profit. The total long-run monopoly profitisshown by therectangle
LMSP,.
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Fig. 4.5 Equilibrium of Monopoly in the Long-run

It can be seenin Fig 4.5 that compared to short-run equilibrium, the monopolist
producesalarger output and chargesalower price and makesalarger monopoly profit
in the long-run. In the short-run, monopoly’s equilibrium is determined at point A, the
point at which SVIC, intersectsthe MR curve. Thus, monopoly’s short-run equilibrium
output isOQ, whichislessthanlong-run output OQ,. But theshort-run equilibrium price
P, Q, ishigher than thelong-run equilibrium price P,Q,. Thetotal short-runmonopoly
profitisshown by the rectangle JP, TK which ismuch smaller than the total long-run
profit LP,SM. This, however, isnot necessary: it all depends on the short-run and long-
run cost and revenue conditions.

It may be noted at the end that if there are barriersto entry, the monopoly firm
may not reach theoptimal scale of production (OQ,) inthelong-run, nor canit makefull
utilization of its existing capacity. The firm’s decision regarding plant expansion and full
utilization of itscapacity depends solely on the market conditions. If long-run market
conditions(i.e., revenue and cost conditionsand the abbsence of competition) permit, the
firmmay reachitsoptimal level of output.

4.4.4 Price Discrimination Under Monopoly

Pricediscrimination meanssdlling thesameor dightly differentiated product to different
sectionsof consumersat different prices, not commensuratewith thecost of differentiation.
Consumers are discriminated on the basis of their income or purchasing power,
geographical location, age, sex, colour, marital status, quantity purchased, timeof purchase,
etc. When consumersare discriminated on the basis of these factorsin regard to price
charged from them, it iscalled price discrimination. Thereisanother kind of price
discrimination. The same priceischarged from the consumersof different areaswhile
cost of production in two different plantslocated in different areasis not the same.
Some common examplesof price discrimination, not necessarily by amonopolist, are
givenbelow:

- Physiciansand hospitals,® lawyers, consultants, etc., chargetheir customersat
different rates mostly on the basis of the latter’s ability to pay

- Merchandise sellerssell goodsto relatives, friends, old customers, etc., at lower
pricesthan to others and offer off-season discountsto the same set of customers

- Raillwaysand airlines chargelower faresfrom the children and students, and for
different classesof travellers



- Cinemahouses and auditoriachargedifferential ratesfor cinemashows, musical
concerts, etc

- Somemultinationascharge higher pricesin domestic and lower pricesinforeign
markets, called ‘dumping’

- Lower ratesfor the first few telephone calls, lower rates for the evening and
night trunk-calls; higher electricity ratesfor commercia useand lower for domegtic
consumption, etc. are some other examplesof pricediscrimination.

Necessary Conditions

First, different markets must be separable for a seller to be able to practice
discriminatory pricing. The markets for different classes of consumers must be so
separated that buyers of one market are not in aposition to resell thecommodity inthe
other. Markets are separated by: (i) geographical distance involving high cost of
trangportation, i.e., domestic versusforeign markets; (ii) exclusive use of thecommodity,
e.g., doctor’s services; (iii) lack of distribution channels, e.g., transfer of electricity from
domestic use (lower rate) toindustrial use (higher rate).

Second, the elasticity of demand for the product must be different in different
markets. The purpose of pricediscrimination isto maximizethe profit by exploiting the
marketswith different pricedadticities. It isthedifferenceinthe e agticity which provides
monopoly firm with an opportunity for pricediscrimination. If pricee agticitiesof demand
indifferent marketsarethe same, price discrimination would reduce the profit by reducing
demand inthe high price markets.

Third, there should be imperfect competition in the market. The firm must
have monopoly over the supply of the product to be ableto discriminate between different
classes of consumers, and charge different prices.

Fourth, profit maximizing output must be much larger than the quantity demanded
inasingle market or by asection of consumers.

4.4.5Price Discrimination by Degrees

The degree of pricediscrimination refersto the extent towhich aseller can dividethe
market or the consumers and can take advantage of it in extracting the consumer’s
surplus. The economic literature presentsthree degreesof pricediscrimination.

Firstdegree:’ Thefirst degreepricediscriminationisthelimit of discriminatory
pricing. First degreeor perfect pricediscrimination isfeasible when the market size of
theproduct issmall and themonopolist isin aposition to know the price each consumer
or each group of consumers is willing to pay, (i.e., he knows his buyer’s demand curve
for hisproduct), then he setsthe priceaccordingly and triesto extract the entireconsumer
surplus.® What the seller does is that he sets the price at its highest level—the level at
which all those who are willing to buy the commodity buy at least one unit each. After
extracting the consumer surplus of this segment of consumers for the first unit of
commodity, the monopolist gradually lowersdown the price, o that the consumer surplus
of the users of the second unit isextracted. Thisprocedureiscontinued until theentire
consumers’ surplus available at the equilibrium price, i.e., at the price at which MC =
MR, isextracted. Consider, for example, the case of medical servicesof exclusive use.
A doctor who knows or can guess the paying capacity of his patients can charge the
highest possible fee from presumably the richest patient and thelowest fee from the
poorest patient.
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Second degree: Wheremarket sizeisvery large, perfect discriminationisneither
feasible nor desirable. Inthat case, amonopolist uses second degree discrimination or
the “block pricing method’. Amonopolist adopting the second degreepricediscrimination
intends to siphon off only the major part of the consumer’s surplus, rather than the whole
of it. Themonopolist dividesthe potential buyersinto blocks, e.g., rich, middleclassand
poor, and sellsthe commodity in blocks. The monopolist sellsitsproduct first to therich
customersat the highest possible price. Oncethis part of the market issupplied, thefirm
lowersdownthe pricefor middle classbuyers. Findly, bottom priceisused for the poor
classof buyers.

Price
o

Q QG
Demand per time unit

Fig. 4.6 Second Degree Price Discrimination

The second degree price discrimination is feasible where: (i) the number of
consumersislarge and price rationing can be done, asin case of utility serviceslike
telephones, supply of water, etc.; (i) demand curvefor all the consumersisidentical;
(iif) asinglerate is applicable for alarge number of buyers. Asshownin Fig. 4.6, a
monopolist practising second degree price discrimination, chargesthe highest price OP,
for OQ, unitsand alower price OP, for the next Q,Q, units, and thelowest price OP,
for thenext Q,Q, units. Thus, by adopting ablock pricing system, themonopolist maximizes
histotal revenue (TR) at:

TR=(0Q,. AQ) +(Q,Q,. BQ) +(Q,Q,. CQ)

Thirddegree:  When aprofit maximizing monopolist setsdifferent pricesin
different markets having demand curveswith different elasticities, heispractising the
third degree price discrimination. It happens quite often that amonopolist hasto sell
hisgoodsintwo or more markets, completely separated from one another, each having
ademand curvewith different elagticity. A uniform price cannot be set for all the markets
without losing profits. Themonopolist is, therefore, required to find different price-quantity
combinationsthat can maximize hisprofit in each market. For thispurpose, hedivides
histotal output between the market segments so that hisMC = MRin each market, and
fixespriceaccordingly.

For example, suppose that a monopolist has only two markets, A and B. The
demand curve (D,) and marginal revenue curve (MR ) givenin Fig. 4.7(a), represent
the ARand MR curvesinmarket A. D, and MR inFig. 4.7(b) represent the ARand MR
curvesin market B. The horizontal summation of D, and D, givesthe total demand
curvefor thetwo markets, ashown by AR=D in Fg. 4.7(c) and thehorizontal summation
of MR, and MR, givesthe aggregated MR[(Fig. 4.7(c)]. The firm’s marginal cost is
shown by MC that intersectsMR at point T. Thus, the optimum level of output for the
firmisdetermined at OQ at which MR=MC.
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Fig. 4.7 Third Degree Price Discrimination

The problem that amonopolist facesisthat thewhole of hisoutput OQ cannot be
sold inany one of the marketsat aprofit maximizing price. Therefore, the monopolist
hasto alocate output OQ between thetwo marketsin such proportionsthat the necessary
condition of profit maximizationissatisfied inboththemarkets, i.e., MC must beequd to
MRin both the markets. Thisisaccomplished by drawing alinefrompoint T parallel to
X-axis, through MR and MR,. The points of intersection, Sand Ron curvesMR, and
MR, respectively, determine the optimum share for marketsAand B. Asshowninthe
Fig. 4.7, the monopolist maximizes his profit in market A by selling OQ, unitsat price
AQ_ andinmarket B, by selling OQ, unitsat price BQ,. Notethat OQ_+ OQ, = OQ.

Thethird degree price discrimination may be suitably practised between any two
or more markets separated from each other by geographical distance, transport barriers,
cost of transportation and legal restrictions on the inter-regiona or inter-state
trangportation of commoditiesby individuals.

4.4.6 An Algebraic Solution

Priceand output determination under third degree price discrimination hasbeen shown
graphically in Fig. 4.7. Here, we present an algebraic analysis of price and output
determination by adiscriminating monopoly.

Let ussupposethat amonopoly firmisfaced with two markets, Aand B, withtwo
different demand functionsgivenasQ, =16-0.5P,andQ =22 -P,.

The demand functions yield two different price functions given below.

P, =32 -2Q, ...(4.4)
and P, =22-Q, ...(4.5)
Suppose also that the firm’s total cost function (TC) is given as

TC=10+ 2Q + @Q? ...(4.6)

The problem is how to determine the most profitable output and to alocate this
output between the two markets in such a manner that profit in each market is
maximum. Profit (p) is maximum where:

p = TR- TC is maximum ...(4.7)

In our example, TC function is known, but TRis not. So we need to find TR
first. For a price discriminating monopoly, total revenue (TR) equals the sum of
revenue from the two markets. That is,

TR=P,.Q,+P,.Q, ..(48)
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By substituting Egs. (4.4) and (4.5) for P, and Py, respectively, in Eq. (4.8),
we get:

TR=(32-2Q)Q,+(22-Q) Q,

= 32Q, - 2Q,%2 + 22Q, - Q2 ...(4.9)
Now total profit (z) can be obtained by substituting Egs. (4.6) and (4.9) for TC
and TR, respectively, in Eq. (4.7). Thus, we get the profit function as:
p =32Q, - 2Q,° + 22Q, - Q- (10 + 2Q + Q)
=32Q,-2Q,2+22Q, - Q% -10-2Q - @ ...(4.10)
For profit to be maximum, Q in Eq. (4.10) must be equa to profit maximizing
salesin markets A and B. That is,
Q=Q,+Q
By substituting, Q, + Q, for Q in Eq. (4.10), we can rewrite it as.
32Q,-2Q2+22Q,- Q- 10 -2 (Q, + Q) - (Q, + Q)°
32Q,-2Q2+22Q,- Q2-10-2Q,-2Q,- Q2-2Q,Q,- Q2
30 Q, + 20Q, - 3Q,7 - 2Q,* - 2Q,Q, - 10 ...(4.11)
Equation (4.11) represents the total profit function. A necessary condition for
zrto be maximum isthat marginal change in profit must be equa to zero. Total profit
iscomposed of profitsin markets A and B. It implies, therefore, that for total profit
to be maximum, marginal change in profit in both the markets must be equal to zero.
The marginal changein profitsin markets A and B can be expressed in terms of first

derivative of the total profit-function with respect to Q, and Q,.. Thus, marginal profit
in market A can be expressed as:

T

o _

Q- 30 - 6Q, — 2Q, ...(412)
and for market B, as

o _

ﬁ =20 - 4Q, - 2Q, ...(4.13)

The profit maximizing condition may be restated by setting the marginal profit
functions (4.12) and (4.13) equal to zero. Thus, for profit to be maximum in
market A,

30-6Q,-2Q,=0 ...(4.14)
and in market B,
20 -4Q,-2Q,=0 ...(4.15)

We have now two simultaneous equations—Egs. (4.14) and (4.15)—with two
unknowns (Q, and Q,), which can be solved for Q, and Q, as follows.

30-6Q,-2Q,=0 (1)
20-2Q,-4Q,=0 (2



In order to solve for Q,, multiply Eq. (2) by 3 and subtract from Eq. (1). Price and
Market Structure
30 -6Q,-2Q,=0
60 - 6Q, - 12Q,=0
- + + NOTES
-30 +10Q,=0
10Q, = 30
Qb =3
The value of Q, can now be obtained by substituting 3 for Q, in Eq. (1) or (2).
Thus

30 - 6Q, - 2(3) = 0
~6Q,=-24 Q,=4

To conclude, the monopoly firm maximizesitstotal profit by selling 4 unitsin
market A and 3 units in market B.

Price Deter mination

The profit maximizing prices can now be obtained by substituting Q, and Q, with their
estimated values (4 and 3, respectively) in price functions (4.4) and (4.5), respectively.
The pricefor market A can be obtained as
P,=32-2Q,=32-2(4)=24
and price for market B as
P,=22-Q,=22-3=19
Thus, in market A, price =% 24 and in market B, price =% 19.

Profit Deter mination

Now that pricesand salesfor thetwo marketsareknown, total profit can be obtained by
subgtituting numerical valuesfor Q_and Q, in profit function (4.11). The profit function
(4.11) isreproduced bel ow.

r=30Q, +20Q,-3Q,%-2Q2-2Q.Q, - 10
By substituting 4 for Q, and 3 for Q,, we get
=30 (4) + 20(3) - 3(4)(4) - 2 (3)(3) - 2(4)(3) - 10
=120 + 60 — 48 — 18 - 24 -10 = 80

The total profit is ¥ 80. This profit satisfies the conditions of the maximum
profit. It is, therefore, maximum.

4.4.7 Measures of Monopoly Power

Like perfect competition, pure private monopoliesarerare phenomena. Thered business
worldis, infact, characterized largely by monopolistic competition and oligopoly. In
these kinds of markets firms hold some monopoly power in the industry which they
exercisein determining the price and output. Some economists have suggested methods
of measuring monopoly power of afirmin the kinds of marketsin their own ways.
Beforewe proceed, | et ushave alook a the measuresof monopoly power of monopoligtic
and oligopoly firms, suggested by the economists.
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It may be noted at the outset that measuring monopoly power hasbeen adifficult
proposition. The efforts to devise a measure of monopoly power have not yielded a
universal or non-controversial measure. As Alex Hunter has observed, ‘The idea of
devising ameasure of monopoly power, with reference both toitsgeneral incidenceand
to particular Stuation, hasbeen and probably alwayswill remain, an attractive prospect
for economists who wish to probe in this field’.° If not for any other reason, for ‘sheer
intellectual curiosity’ economic theorists feel compelled to work on this problem, for they
could not with good conscience go on talking about ‘great’ or “little’ monopoly power or
about various degrees of monopoly power without trying to ascertain the meaning of
thesewords.® Therefore, devising at least a ‘conceivable” measure of monopoly, even
if “practical” measurement is impossible, continues to interest economists, for at least
two reasons.

Firg, apart fromintellectua curiosty, peoplewould liketo know about theeconomy
inwhichthey live, about theindustrial structure, and about theindustriesfromwhich
they get their suppliesand how their pricesare determined.

Second, growth of private monopolieshas often led to economicinefficiency and
exploitation of consumers. Therefore, the governmentsof many countrieshavefound it
necessary toformulate policiesand to deviselegidative measuresto control and regulate
monopoalies. If thegovernment isto succeed initspolicy of restraining monopoly, it must
have at least some practicable measure of monopoly power and monopolistic trade
practices.

The Methods Suggested for Measuring Monopoly Power

In spite of problemsin measuring the power of monopoly, economistshavedevised a
number of measures of monopoly power though none of these measuresisfreefrom
flaws. Yet the various measures do provide an insight into monopoly power and its
impact on the market structure. Besides, they also help in formulating an appropriate
public policy to control and regulate the existing monopoliesand to prevent their growth.
We discuss here briefly the various measures of monopoly power suggested by the
economists.

1. Number-of-firmscriterion: One of the s mplest measuresof degree of monopoly
power of firmsisto count the number of firmsin an industry. The smaller the
number of firms, the greater the degree of monopoly power of eachfirminthe
industry, and conversely, thelarger the number of firms, the greater the possibility
of absence of monopoly power. Asacorallary of this, if thereisasinglefirminan
industry, thefirm has absol ute monopoly power. On the contrary, in anindustry
characterized by perfect competition, the number of firmsissolargethat each
firm suppliesaninsgnificant proportion of the market and no firm hasany control
ontheprice, and, hence, no monopoly power whatsoever.

Thiscriterion however hasaseriousdrawback. The number of firmsalone does
not reveal much about therel ative position of thefirmswithintheindustry because:
(1) “firms are not of equal size’ and (ii) their number does not indicate the degree
of control each firm exercises in the industry. Therefore, the ‘number-of-firms’
criterion of measuring monopoly power isof little practical use.

2. Concentration ratio: Theconcentration ratioisone of thewidely used criteria
for measuring monopoly power. The concentration ratio isobtained by calculating
the percentage share of agroup of largefirmsinthetotal output of theindustry.
“The number of firms chosen for calculating the ratio usually depends on some



fortuitous element—normally the census of production arrangement of the country Price and
concerned’. In Britain, for example, the share of the three largest firms of a Market Sructure
censusindustry and inthe USA, the share of thefour largest firmsisthe basis of

cal culating concentration ratio.”> However, the number of firms chosen may be

aslarge as 20 depending on the market size and purpose of enquiry. Apart from NOTES

the share of the largest firms in the industry output, ‘size of the firm and the
concentration of control in the industry may be measured ... in terms of production
capacity, value of assets, number of employees or some other characteristics.’*®

Concentration ratio, although avery widely used measure of monopoly power,
hasits own shortcomings.

First, the measures of concentration ratio involve statistical and conceptual
problems. For example, production capacity may not be used straightaway asit
may include ‘unused, obsolete or excess capacity” and the value of assets involves
val uation problem asaccounting method of val uation and market val uation of
assets may differ. Employment figure may not be relevant in case of capital-
intensiveindustriesand their use may be mid eading. Thetwo other convenient
measures are ‘gross output value’ or ‘net output’ (value added). But the former
involves the risk of double counting and the latter, the omission of inter-
establishment transfers.*

Second, the measures of concentration ratio do not takeinto account the size of
the market. The size of the market may be national or local. A large number of
firmssupplying the national market may be much lesscompetitivethan the small
number of firmssupplying theloca market. For, itisquitelikely that the national
market isdivided among athousand sellers, each seller beingamonopolistinhis
own area.

Third, the most serious defect of concentration ratio as an index of monopoly
power isthat it does not reflect the competition from other industries. The degree
of competitionismeasured by the elasticity of substitution that may be different
under different classification of industries. Therefore, an industry that has
concentration ratio under one may have avery low e asticity of substitutionand
hence ahigh degree of monopoly. But, if classfication of industriesisaltered, the
sameindustry with ahigh concentration ratio may have avery low e asticity of
substitution, and hence, may show alow degree of monopoly.

. Excessprofitcriterion:  J. S. Bain and, following him, many other economists
have used excess profit, i.e., profit in excess of the opportunity cost, asameasure
of monopoly power. If profit rate of afirm continuesto remain sufficiently higher
than all opportunity costsrequired toremainintheindustry, itimpliesthat neither
competition among sellersnor entry of new firmspreventsthefirm from making
apureor monopoly profit. Whilecal culating excessprofit, the opportunity cost of
owner’s capital and a margin for the risk must be deducted from the actual profit
made by the firm. Assuming norisk, the degree of monopoly may be obtained as
the ratio of the divergence between the opportunity costs (O) and the actual
profit (R), to thelatter. Thus degree of monopoly power may be expressed as.
Monopoly Power = R'—RO

If (R-0)/R =0, there exists no monopoly, and if it is greater than zero, there
is monopoly. The higher the value of (R — O)/R, the greater the degree of

monopoly.
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Another measure of degree of monopoly based on excess profit has been
devised by A. P. Lerner.*® According to him, the degree of monopoly power
may be measured by the following formula.
P- MC

P

where P = price, MC = marginal cost.

Monopoly Power =

Since for a profit maximizing firm, MR = MC, Lerner’s measure of monopoly
power may be expressed also as

Monopoly Power = P _PMR
Snce,

PI(P-MR) = e
and that,

(P-MR)/P =1e (whereP =AR)

Thus, Lerner’s measure of monopoly power may be expressed also in terms
of 1/e. It may thus be inferred that lower the elasticity, the greater the degree
of monopoly, and vice versa. Therefore, monopoly power may exist evenif the
firm’s AR = AC and it earns only normal profit.

Lerner’s formula of measuring the degree of monopoly power is considered to
be theoretically most sound. Nevertheless, it has been criticized on the
following grounds.

First, any formula devised to measure the degree of monopoly power should
bring out the difference between the monopoly output and competitive output
or the ‘“ideal” output under optimum allocation of resources. The divergence
between P and MC used in Lerner’s formula does not indicate the divergence
between the actual monopoly output and ‘ideal” output. Lerner has possibly
used the divergence between P and MC as the substitute for the divergence
between actual monopoly output and ‘ideal’ output. “This substitution of a
price-cost discrepancy for a difference between actual and “ideal” output is
probably the greatest weakness of a formula which is supposed to measure
deviation from the optimum allocation of resources.’*®

Second, price-cost discrepancy may arise for reasons other than monopoly,
and price and cost may be equal or close to each other in spite of monopoly
power.

Third, since data on MC are hardly available, Lerner’s formula is of little
practical use for measuring monopoly power.

. Triffin’s cross-elasticity criterion: According to Robert Triffin, cross-elasticity

of demand for the product of a monopoly firm can be used as a measure of
its monopoly power. Triffin’s criterion seems to have been derived from the
definition of monopoly itsalf. According to his criterion, cross-dadticity istaken
as the measure of degree of monopoly. The lower the cross-elasticity of the
product of afirm, the greater the degree of its monopoly power. But, this
criterion indicates only the relative power of each firm. It does not provide a
single index of monopoly power.



4.5 PRICINGAND OUTPUT DECISIONS UNDER
MONOPOLISTIC COMPETITION

Themodd of priceand output determination under monopolistic competition devel oped
by Edward H. Chamberlin*’ inthe early 1930sdominated the pricing theory until recently.
Although therelevance of hismodel hasdeclined inrecent years, it hastill retained its
theoretical flavour. Chamberlin’s model is discussed below.

Monopolistic competition isdefined as market setting in which alarge number
of sellers sell differentiated products. Monopolistic competition has the following
features:

Large number of sellers

Freeentry and free exit

Perfect factor mobility

Complete dissemination of market information
Differentiated product

4.5.1 Monopolistic vs. Perfect Competition

Monopolistic competitionis, in many respects, Smilar to perfect competition. Thereare,
however, three big differencesbetween the two.

(1) Under perfect competition, productsare homogeneous, whereasunder monopolistic
competition, productsaredifferentiated. Productsare differentiated generally by
adifferent brand name, trade mark, design, colour and shape, packaging, credit
terms, quality of after-salesservice, etc. Productsare so differentiated that buyers
can easily distinguish between the products supplied by different firms. Despite
product differentiation, each product remains a close substitute for the rival
products. Although there are many firms, each one possesses aquasi-monopoly
over itsproduct.

(if) There is another difference between perfect competition and monopolistic
competition. While decison-making under perfect competitionisindependent of
other firms, in monopolistic competition, firms’ decisions and business behaviour
are not absol utely independent of each other.

(iii) Another important factor that distinguishesmonopolistic competition from perfect
competitionisthedifferenceinthenumber of sellers. Under perfect competition,
the number of sellersis very large as in case of agricultural products, retail
businessand share markets, whereas, under monopoli stic competition, the number
of sellers is large but limited—50 to 100 or even more.’® What ismoreimportant,
conceptualy, isthat the number of sellersissolargethat each seller expectsthat
his/her bus nessdecis ons, tacticsand actionswill go unnoticed and will not extract
areactionfromrival firms.

Monopolistic competition, asdefined and explained above, ismost common now
inretail tradewith firmsacquiring agenciesand a soin service sectors. Moreand
moreindustriesare now tending towards oligopolistic market structure. However,
someindustriesin India, viz., clothing, fabrics, footwear, paper, sugar, vegetable
oils, coffee, spices, computers, carsand mobile phoneshave the characteristics
of monopolistic competition.
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Let usnow explain the price and output determination model s of monopolistic
competition devel oped by Chamberlin.

4.5.2 Price and Output Decisions in the Short-Run

Although monopolistic competitionischaracteristically closeto perfect competition, pricing
and output decisionsunder thiskind of market aresimilar to those under monopoly. The
reasonisthat afirm under monopolistic competition, likeamonopoli<, facesadownward
soping demand curve.® Thiskind of demand curveistheresult of: (i) astrong preference
of asection of consumersfor the product and (ii) the quasi-monopoly of the seller over
the supply. The strong preference or brand | oyalty of the consumersgivesthe seller an
opportunity to raisethe price and yet retain some customers. Besides, since each product
isasubstitute for the other, the firms can attract the consumers of other products by
loweringtheir prices.

The short-term pricing and output determination under monopolistic competition
isillustrated in Fig. 4.8. It gives short-run revenue and cost curves faced by the
monopoligticfirm.

As shown in the figure, firm’s MRintersectsitsMC at point N. Thispoint fulfills
the necessary condition of profit-maximization at output OQ. Given thedemand curve,
thisoutput can be sold at price PQ. So the priceisdetermined at PQ. At thisoutput and
price, the firm earnsamaximum monopoly or economic profit equal toPM per unit of
output and atotal monopoly profit shown by the rectangle P,PMP,. The economic
profit, PM (per unit) existsin the short-run becausethereisno or little possibility of new
firmsentering theindustry. But the rate of profit would not be the samefor all thefirms
under monopolistic competition because of differencein the el asticity of demand for
their products. Somefirmsmay earn only anormal profit if their costsare higher than
those of others. For the same reason, some firms may make even lossesin the short-
run.

SMmc SAC

Unit cost and revenue

AR=D

MR

o Q
Output per time unit

Fig. 4.8 Price-Output Determination under Monopolistic Competition

4.5.3 Price and Output Determination in the Long-Run

The mechanism of price and output determination in the long-run under monopolistic
competitionisillusrated graphically in Fig. 4.9. Tobegintheanalys's, let ussupposethat,
at some point of time in the long-run, firm’s revenue curves are given as AR and MR,
and long-run cost curvesasLAC and LMC. Asthefigure shows, MR and LMCintersect



at point M determining the equilibrium output at OQ, and priceat P,Q,. At price P,Q,,
thefirmsmake asupernormal or economic profit of P, T per unit of output. This Stuation
issimilar to short-run equilibrium.

3 LMC
8 P LAC
=
c
[4+]
8
= P, T
E N M
2
AR,
\ MR, gk
MR,
o] Q @

Qutput per unity time

Fig. 4.9 The Long-Run Price and Output Determination under Monopolistic
Competition

Let us now see what happensin the long-run. The supernormal profit brings
about two important changes® in amonopolistically competitivemarket inthelong-run.

First, the supernormal profit attracts new firmsto theindustry. Asaresult, the
existing firmsloseapart of their market shareto new firms. Consequently, their demand
curve shiftsdownward to theleft until ARistangent to LAC. Thiskind of changeinthe
demand curveisshownisFig. 4.9 by theshiftin AR curvefrom AR to AR, andtheMR
curvefrom MR, to MR,

Second, theincreasing number of firmsintensifiesthe price competition between
them. Price competition increasesbecauselosing firmstry toregain or retain their market
share by cutting down the price of their product. And, new firmsin order to penetrate
themarket set comparatively low pricesfor their product. The price competitionincreases
the slope of the firms’ demand curve? or, in other words, it makesthe demand curve
moreelastic. Note that AR, hasagreater slopethan AR and MR, hasagreater slope
thanMR,.

The ultimate picture of price and output determination under monopolistic
competitionisshownat point P, inFig. 4.9. Asthefigureshows, LMCintersectsMR,
at point N where firm’s long-run equilibrium output is determined at OQ, and price at
P.Q,. Notethat price at P,Q, equalsthe LAC at the point of tangency. It means that
under monaopolistic competition, firmsmakeonly normal profitinthelong-run. Oncedll
thefirmsreach thisstage, thereisno attraction (i.e., super normal profit) for the new
firmsto enter the industry, nor is there any reason for the existing firmsto quit the
industry. Thissignifiesthelong-run equilibrium of theindustry.

Numerical [llustration

Toillugratethe price and output determination under monopolistic competition through a

numerica example, let ussupposethat theinitial demand function for thefirmsisgivenas
Q, = 100 - 0.5P,

or P, =200-2Q ...(4.16)
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Given the price function (4.16), firms” TR, function can be worked out as
TR, = P;. Q = (200 - 2Q))Q,
= 200Q, - 2Q,? ...(4.17)

The marginal revenue function (MR,) can be obtained by differentiating the
TR, function (4.17). Thus,

MR, = 200 - 4Q, ...(4.18)
Suppose also that firms’ TC function is given as:
TC = 1562.50 + 5Q — Q? + 0.05Q° ...(4.19)

Given the firms’ TC function, LAC can be obtained as:
TC _ 156250+5Q- Q° +0.05Q°

LAC= — =
Q Q
- 1565'50 +5-Q + 0,050 ..(4.20)
We get firms’ LMC function by differentiating its TC function (4.19). Thus,
LMC =5 - 2Q + 0.15Q? ...(4.21)

Let us now work out the short-run equilibriumlevels of output and price that
maximize firms’ profit. The profit maximizing output can be obtained by equating MR,
and LMC functions given in Egs. (4.18) and (4.21), respectively, and solving for Q,.
That is,

MR, = LMC
200 - 4Q, = 5 - 2Q + 0.15Q? ..(4.22)

For uniformity sake, let us replace Q in MC function as Q; and solve® the
Eqg. (4.22) for Q,.

200 - 4Q, =5 - 2Q, + 0.15Q,°
195 = 2Q, + 0.15Q,?
Q, =30
Thus, profit maximizing output in the short-run equals 30.

Let us now find firms’ equilibrium price (P,), LAC and supernormal profit.
Price P, can be obtained by substituting 30 for Q, in the price function (4.16).

P, =200 - 2Q,
= 200 - 2(30) = 140
Thus, firms’ equilibrium price is determined at ¥ 140.

Firms’ LAC can be obtained by substituting equilibrium output 30 for Q in
function (4.20). Thus,

1562.50

LAC = +5-30 +0.05 (30 x 30) = 72.08

Thus, the short-run equilibrium condition gives the following data.
Equilibrium output = 30

P, =140

LAC =72.08



Supernormal profit = AR, — LAC = 140 — 72.08 = 67.92 (per unit of output)

Let us now see what happens in the long-run. As aready mentioned, the
existence of supernormal profit attracts new firms to the industry in the long-run.
Consequently, old firms lose a part of their market share to the new firms. This
causes a leftward shift in their demand curve with increasing slope. Let us suppose
that given the long-run TC function, firms’ demand function in the long-run takes the
following form.

Q,=98.75-P,
ad P,=98.75-Q, ..(4.23)

To work out the long-run equilibrium, we need to find the new TR function
(TR,) and the new MR function (MR,) corresponding to the new price function
(4.23). For this, we need to first work out the new TR function (TR,).

TR, = P,xQ, = (98 %75 - Q) Q,

= 98 x75Q, - Q,° ...(4.24)
We get MR, by differentiating TR function (4.24). Thus,
MR, = 98 x75 - 2Q, ...(4.25)

Thelong-run equilibrium output can now be obtained by equating MR, with the
LMC function (4.21). For the sake of uniformity, we designate Q in the LMC function
as Q,. The long-run equilibrium output is then determined where:

MR, = LMC
o 98x75-2Q,=5-2Q, + 0x15Q,°
93 x75 = 0 x15Q,?
625 = Q,?
Q,=25
One of the conditions of the long-run equilibrium is that AR, or P, must be
equal to LAC. Whether this condition holds can be checked as follows.

P,= AR, = LAC

08 x75 _ Q, = 15625

+5 - Q + 0x05Q?

2

By substitution, we get:
15625

98 x75 — 25 = +5— 25 + 0 x05 (25)2

73 x75 =62.50 — 20 + 31 x25 = 73 x75

It is thus mathematically proved that in the long-run, firm’s P= AR =LAC and
it earns only anormal profit.

4.5.4 Non-Price Competition: Selling Cost and Equilibrium

In the preceding section, we have presented Chamberlin’s analysis of price competition
and its effect on the firm’s equilibrium output and profits under monopolistic competition.
Chamberlin’s analysis shows that price competition results in the loss of monopoly profits.
All firmsarelosers: thereareno gainers. Therefore, firmsfind other waysand meansto
non-price competition for enlarging their market share and profits. The two most
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common forms of non-price competition areproduct innovation and adver tisement.
Product innovation and advertisement go on simultaneously. In fact, the successful
introduction of a new product depends on its effective advertisement. Apart from
advertisement expenses, firms under monopolistic competition incur other costson
competitive promotion of their sales, e.g., expenseson sales personnel, allowanceto
dedlers, discountsto customers, expenseson displays, giftsand free samplesto customers,
additional costson atractive packaging of goods, etc. All such expensesplusadvertisement
expenditure constitute firm’s selling cogt.

Incurring selling cost increases sal es, but with varying degrees. Generally, sales
increaseinitially at increasing rates, but eventually at decreasing rates. Consequently,
the average cost of salling (ASC) initially decreasesbut ultimately it increases. TheASC
curveis, therefore, U-shaped, smilar to the conventional AC curve. Thisimpliesthat
total sales are subject to diminishing returns to increasing selling costs. Non-price
competition through selling cost leads all thefirmsto an amost similar equilibrium.
Chamberlin calls it “Group Equilibrium.” We discuss here Chamberlin analysis of firm’s
groupequilibrium.

Sdling Cost and Group Equilibrium

Toanaysegroup equilibriumof firmswith selling costs, et usrecall that the main objective
of all firmsisto maximizetheir totd profit. Whenthey incur selling costs, they do sowith
the same objectivein mind. All earlier assumptionsregarding cost and revenue curves
remain the same. Theanalysisof group equilibriumispresentedin Fig. 4.10. Suppose
APC represents firms’ average production cost and competitive price is given at OP,.
Noneof thefirmsincursany salling cost. Also, let all thefirmsbein equilibrium at point
E wherethey make only normal profits.

APC + ASC,
_ . APC + ASC,
8 p, S f— AR= MR
[&]
g /
=
o P
8’ 1  apc
o
.
P1
0 Q, Q Q @

Qutput

Fig. 4.10 Sdlling Costs and Group Equilibrium

Now supposethat one of thefirmsincursselling cost so that itsAPC added with
average selling costs (ASC) risesto the position of the curve APC + ASC, anditstotal
saeincreasesto OQ,. At output OQ,, the firm makes supernormal profitsof P.PMP,,.
Thisprofitis, however, possbleonly solong asother firmsdo not incur selling cost on
their products. If other firmsdo advertise their products competitively and incurethe
sameamount of selling cog, theinitial advantageto thefirm advertisingfirst disappears
anditsoutput fallsto OQ,. Infact, al thefirmsreach equilibrium at point Aand produce
OQ, units. But their short-sightedness compel sthem toincreasetheir selling cost because



they expect to reducetheir APC by expanding their output. With increased selling cost,
their APC + ASC curve shiftsfurther upward. This process continuesuntil APC + ASC
risesto APC + ASC, whichistangent to the AR= MRIine. Thispositionisshown by
point B. Beyond point B, advertisingisof no avail to any firm. The equilibriumwill be
stable at point B where each firm produces OQ, and makesonly normal profit.

4.5.5 Critical Appraisal of Chamberlin’s Theory

Chamberlin’s theory of monopolistic competition propounded in the early 1930s is still
regarded to be amajor contribution to the theory of pricing. Infact, thereisno better
theoretical explanation of price determination under monopolistic competition. However,
histheory hasbeen criticized on both theoretical and empirical grounds. Let usnow ook
into itstheoretical weaknessesand empirical relevance.

First, Chamberlin assumesthat monopolistic competitorsact independently and
their price manoeuvring goes unnoticed by therival firms. Thisassumption hasbeen
guestioned on the ground that firms are bound to be affected by decisionsof therival
firmssincetheir productsare close substitutesfor one another and, therefore, they are
bound to react.

Second, Chamberlin’s model implicitly assumes that monopolistically competitive
firmsdo not learn from their past experience. They continue to commit the mistake of
reducing their priceseven if success ve pricereductionslead to decreasein their profits.
Such an assumption can hardly be accepted.

Third, Chamberlin’s concept of industry asa ‘product group’ is ambiguous. Itis
a soincompatiblewith product differentiation. Infact, each firmisan industry by virtue
of itsspeciaized and unique product.

Fourth, his ‘heroic assumptions’ of identical cost and revenue curves are
guestionable. Since each firmisanindustry initself, thereisagreater possibility of
variationsin the costsand revenue conditions of the variousfirms.

Fifth, Chamberlin’s assumption of free entry is also considered to be incompatible
with product differentiation. Evenif thereareno legal barriers, product differentiation
and brand loyaltiesarein themselvesbarriersto entry.

Finally, so far as empirical validity of Chamberlin’s concept of monopolistic
competitionisconcerned, it isdifficult to find any examplein thereal world towhich
his model of monopolistic competition is relevant.* Most markets that exist in the
real world may be classified under perfect or pure competition, oligopoly or monopoly.»
Itis, therefore, alleged that Chamberlin’s model of monopolistic competition analyses an
unrealistic market. Some economists, e.g., Cohen and Cyert, hold the position that the
model of monopolistic competitionisnot auseful addition to economictheory becauseit
does not describe any market inthereal world.?

Despite the above criticism, Chamberlin’s contribution to the theory of price cannot
be denied. Chamberlin wasthefirst to introduce the concept of differentiated product
and selling costs as a decision variable and to offer a systematic analysis of these
factors. Another important contribution of Chamberlinistheintroduction of the concept
of demand curve based on market shareasatool of anaysing behaviour of firms, which
later became the basi s of the kinked-demand curve analysis.
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4.6 PRICINGAND OUTPUT DECISIONS UNDER
OLIGOPOLY

Inthissection, wewill discuss price and output determination under oligopoly.?” Let us
first look at the market organization characterized by oligopoly.

4.6.1 Oligopoly: Definition, Sources and Characteristics

Definition: Oligopoly isdefined asamarket structureinwhichthereareafew sellers
selling homogeneous or differentiated products. Where oligopoly firms sell a
homogeneous product, it is called pure or homogeneous oligopoly. For example,
industries producing bread, cement, sted, petrol, cooking gas, chemicals, duminiumand
sugar areindustries characterized by homogeneousoligopoly. And, wherefirmsof an
oligopoly industry sall differentiated products, it iscalled differentiated or heterogeneous
oligopoly. Automobiles, television sets, soapsand detergents, refrigerators, soft drinks,
computers, cigarettes, etc. are some examples of industries characterized by
differentiated or heterogeneous oligopoly.

Be it pure or differentiated, ‘Oligopoly is the most prevalent form of market
organization in the manufacturing sector of the industrial nations. .. %. In non-industrial
nationslike Indiaalso, amajority of big and small industrieshave acquired thefeatures
of oligopoly market. Themarket share of 4to 10 firmsin 84 bigand small industries® of
Indiaisgiven below.

Market share (%) No. of industries
1-249 8
25-499 u
50-74.9 15
75-100 50
Total A

Asthe data presented above shows, in India, in 50 out of 84 selected industries,
i.e., inabout 60 per cent industries, 4 to 10 firmshave a 75 per cent or more market
sharewhich givesaconcentration ratio® of 0.500 or above. All suchindustriescan be
classfied under oligopoly.

Sour ces of Oligopoly

Thefactorsthat giveriseto oligopoly are broadly the same asthosefor monopoly. The
main sources of oligopoly are described here briefly.

1. Hugecapital investment: Someindustriesare by nature capital-intensive, e.g.,
manufacturing automobiles, aircraft, ships, TV sets, computers, mobile phones,
refrigerators, steel and aluminium goods, etc. Suchindustriesrequire hugeinitial
investment. Therefore, only those firmswhich can make huge investment can
enter thesekindsof industries. Infact, ahugeinvestment requirement worksasa
natural barrier to entry to the oligopolistic industries.

2. Economiesof scale: By virtue of hugeinvestment and large scale production,
the large units enjoy absolute cost advantage due to economies of scalein
production, purchase of industrial inputs, market financing, and salesorganization.



Thisgivestheexisting firmsacomparative advantage over new firmsin price Price and
competition. Thisalso worksasadeterrent for the entry of new firms. Market Sructure

3. Patent rights: In case of differentiated oligopoly, firmsget their differentiated
product patented which givesthem an exclusiveright to produce and market the
patented commodity. This prevents other firms from producing the patented
commodity. Therefore, unless new firms have something new to offer and can
match the existing productsin respect of quality and cost, they cannot enter the
industry. Thiskeepsthe number of firmslimited.

NOTES

4. Control over certain raw materials: Whereafew firmsacquire control over
almost the entire supply of important inputs required to produce a certain
commodity, new firmsfind it extremely difficult to enter theindustry. For example,
if afew firms acquire the right from the government to import certain raw
materials, they control theentireinput supply.

5. Merger and takeover: Merger of rival firmsor takeover of rival firmsby the
bigger oneswith aview to protecting their joint market shareor to put an endto
waste of competition isworking, in modern times, asan important factor that
givesriseto oligopoliesand strengthensthe oligopolistic tendency in modern
industries. Mergersand takeovers have been one of the main features of recent
trendinIndianindustries.

Features of Oligopoly

Let usnow ook at theimportant characteristicsof oligopolisticindustries.

1. Small number of sellers. Asalready mentioned, thereis a small number of
sellersunder oligopoly. How small isthe number of sdllersin oligopoly marketsis
difficult to specify precisely for it depends largely on the size of the market.
Conceptually, however, the number of sellersisso small that the market share of
each firmislarge enough for asinglefirmto influence the market price and the
businessgtrategy of itsriva firms. The number may vary fromindustry toindustry.
Some examplesof oligopoly industriesin Indiaand market share of thedominant
firms®in 1997-98isgiven below.

Industry No. of firms Total market share (%)
Ice-cream 4 10000
Bread 2 100.00
Infant Milk food 6 99.95
Motorcycles 5 99.95
Passenger cars 5 A3A
Cigarettes 4 99.90
Fruit Juice, pulp & conc. 10 B21
Fluorescent lamps 3 91.84
Automobile tyres 8 91.37

Source: CMIE, Industries and Market Share, August 1999.

2. Interdependence of decision-making: The most striking feature of an
oligopolistic market structureistheinterdependence of oligopoly firmsintheir
decison-making. The characteristic fewnessof firmsunder oligopoly bringsthe
firmsin keen competition with each other. The competition between thefirms
takestheform of action, reaction and counter-action in the absence of collusion
between thefirms. For example, car companieshave changed their pricesfollowing
the changein price made by one of the companies. They have introduced new
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model sin competition with one another. Sincethe number of firmsintheindustry
issmall, the business strategy of each firmin respect of pricing, advertisingand
product modificationisclosely watched by therival firmsand it evokesimitation
and retaliation. What isequally important isthat firmsinitiating anew business
strategy anticipate and take into account the possi bl e counter-action by therival
firms. Thisiscalled interdependence of oligopoly firms.

Anilluminating example of strategic manoeuvringiscited by Robert A. Meyer.®
To quotethe example, one of the US car manufacturing companiesannouncedin
oneyear inthe month of September® anincreaseof $180inthepricelist of its
car model. Followingit, afew dayslater asecond company announced anincrease
of $80 only and athird announced anincrease of $91. Thefirst company made
acounter move: it announced areduction in the enhancement in thelist price
from $180to $ 71. Thisisapertinent example of interdependence of firmsin
business decisionsunder oligopolistic market structure. In India, when Martuti
Udyog Limited (MUL), announced a price cut of ¥ 24,000to < 36,000in early
2005 on its passenger cars, other companies followed suit. However, price
competitionisnot the major form of competition among the oligopoly firmsas
pricewar destroysthe profits. A more common form of competitionisnon-price
competition on the basis of product differentiation, vigorous advertising and
provision of survive.

3. Barrierstoentry: Barriersto entry to an oligopolisticindustry arise dueto such
market conditionsas: (i) hugeinvestment requirement to match the production
capacity of theexisting ones, (i) economies of scal e and absol ute cost advantage
enjoyed by theexigting firms, (iii) strong consumer loyalty to the productsof the
established firmsbased on their quality and service and (iv) preventing entry of
new firmshby the established firmsthrough price cutting. However, the new entrants
that can crossthese barrierscan and do enter theindustry, though only afew, that
too mostly the branches of MNCsthat survive.

4. Indeterminate price and output: Another important feature, though a
controversial one, of the oligopoligtic market structureistheindeterminateness of
priceand output. The characteristic fewness and i nterdependence of oligopoly
firmsmakes derivation of the demand curve adifficult proposition. Therefore,
priceand output are said to beindeterminate. However, price and output aresaid
to be determinate under collusive oligopoly. But, theretoo, collusonmay last or it
may break down. An oppositeviewisthat price under oligopolyissticky, i.e.,
if priceisonce determined, it tendsto stabilize.

4.6.2 The Oligopoly Models: An Overview

Asalready mentioned, under oligopolistic conditions, rival firmsindulgein anintricate
pattern of actions, reactionsand counter-actionsshowing avariety of behavioura patterns.
As Baumol puts it, “Under [these] circumstances, a very wide variety of behaviour
pattern becomespossible. Rivalsmay decideto get together and cooperatein the pursuit
of their objectives,... or, at the other extreme, may try to fight each other to the death.
Even if they enter an agreement, it may last or it may break down.”* The economists
have, therefore, found it extremely difficult to make asystematic analysisof priceand
output determination under oligopoly.® Thishas, however, not deterred the economists
fromtheir effortsto find an agreeabl e solution to the problem.



Inaccordancewiththewide variety of behavioural patterns, the economistshave Price and
developed avariety of analytical modelsbased on different behavioural assumptions. Market Sructure
The widely quoted oligopoly models include Cournot’s duoply model (1838), Bertrand’s
leadership model (1880), Edgeworth’s duoply model (1897), Stackelberg’s model (1933),

Sweezy’s kinked demand curve model (1939), Neumann and Margenstern Game Theory NOTES
model (1944) and Baumol’s sales maximization model (1959). None of these models,
however, providesauniversally acceptable analys sof oligopoly, though thesemodelsdo
provideaninsght into oligopolistic behaviour.

In this section, we discuss some sel ected oligopoly model swith the purpose of
showing the behaviour of oligopoly firmsand working of the oligopolistic markets. The
analytical modelsdiscussed here are sel ected on the basi s of how price and output are
determined under price competition, cartel system and thedilemmathat oligopoly firms
faceintheir priceand output decisions. Specificaly, wediscussherethefollowing oligopoly
models.

(i) Cournot’s duopoly model

(i) Sweezy’s kinked demand curve model
(iii) Priceleadershipmodels:

(a) Priceleadership by low-cost firm, (b) Priceleadership by dominant
firmand (c) Priceleadership by barometric firm

(iv) Collusvemodd: The Cartel Arrangement

(v) TheGame Theory model of oligopoly
(vi) Prisoner’s Dilemma

4.6.3 Cournot’s Duopoly Model

Augustin Cournot,* a French economist, wasthefirst to develop aformal oligopoly
model in 1838 in the form of aduopoly model. Cournot devel oped hismodel with the
example of two firms, each owning aspring of mineral water and water being produced
at zero cost. Toillustrate hismodel, Cournot made the following assumptions:

- Therearetwo firms, each owning an artesian mineral water well
- Boththefirmsoperatetheir wellsat zero cost™
- Both of them face ademand curve with constant negative sope

- Each sdller actson the assumption that hiscompetitor will not react to hisdecision
to change his output and price. This is Cournot’s behavioural assumption.

On the basis of thismodel, Cournot has concluded that each seller ultimately
suppliesone-third of the market and both the firms charge the same price. And, one-
third of themarket remainsunsupplied.

Cournot’s duopoly model is illustrated in Fig. 4.11. The demand curve for mineral
water isgiven by the AR curve and MR by the MR curve. To begin with, let ussuppose
that firm Aisthe only seller of mineral water in the market. By assumption, itsMC =0.
Following the profit maximizing rule, it sellsquantity OQ whereitsMC=0=MR, at
price OP,, Itstotal profitisOP,PQ. Thisisthe maximum profit seller Acan makegiven
the demand curve.
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Fig. 4.11 Price and Output Determination under Duopoly: Cournot’s Model

Now let another firm B enter the market. The market open to B isthe market
unsupplied by A. Thismarket equalsQM whichishalf of thetotal market.® That is, B
can sl itsproduct in theremaining half of the market. B assumesthat Awill not change
itsprice and output because A ismaking maximum profit, that is, B assumesthat Awill
continueto sell OQ at prices OP,. Thus, the market availableto firm BisQM and the
relevant part of the demand curveis PM. When B drawsits MR curve, PN, it bisects
QM at point N where QN = NM. In order to maximizeitsrevenue, B sellsQN at price
OP, =P\. Itstotal revenueismaximum at QRPMN which equalsitstotal profit. Note
that B suppliesonly QN = (1/2)/2 = 1/4 of the market.

Withtheentry of B, pricefallsto OP,. Pricefallsbecuase A’s customers will also
now pay the same price ascharged by B. Duetofal inprice, A’s expected profit falls to
OP,RQ. Faced with this situation, firm A adjustsits price and output to the changed
conditions. A assumesthat B will not changeitsoutput QN and price OP, asitismaking
maximum profit. Accordingly, A assumesthat B will continueto supply 1/4 of the market.
Thus, Aassumes that it has 3/4 (= 1 - 1/4) of the market available to it. To maximize its
profit, A supplies 1/2 of the remaining 3/4 of the market, i.e., 1/2 x 3/4 = 3/8 of the
market. It isnoteworthy that A’s market share has fallen from 1/2 to 3/8.

Now itisB’sturnto react. Following Cournot’s assumption, B assumesthat Awill
continueto supply only 3/8 of the market and therest of the market isopento him, which
equals 1 —3/8 = 5/8. To maximize his profit under the new conditions, B supplies 1/2 x
5/8 =5/16 of themarket. It isnow for Ato reappraisethe situation and adjust hisprice
and output accordingly.

Thisprocessof action and reaction continuesin success ve periods. In the process,
A continuesto lose hismarket share and B continuesto gain. Eventually, asituationis
reached when their market sharesequal 1/3 each. Any further attempt to adjust output
producesthe sameresult. Thefirms, therefore, reachtheir equilibrium positionwhere
each one suppliesone-third of the market and both charge the same price and one-third
of the market remainsunsupplied.

The actions and reactions and equilibrium of the sellers A and B, according to
Cournot’s model, are presented in Table4.2.

Cournot’s equilibrium solution is stable. For, given the action and reaction, it is not
possiblefor any of thetwo sellerstoincreasetheir market share beyond one-third of the
market asshowninthelast row of thetable.



Cournot’s model of duopoly can be extended to a general oligopoly model. For
example, if therearethree sellersintheindustry, each one of themwill bein equilibrium
when each firm supplies 1/4 of the market. Thethree sellerstogether supply 3/4 of the
total market, 1/4 of the market remaining unsupplied. Similarly, when there are four
firms each one of them supply 1/5th of the market and 1/5th of the market remains
unsupplied. Theformulafor determining the share of each saller inan oligopolistic market
is:Q, (n+1), whereQ=market size, and n=number of sellers.

Table 4.2 Determination of Market Share

Period A’s Market share B’s Market share
1,1 lado_1
—(D == — ===
! =3 282, 4
1l 16_3 lg 30.5
. 2§ 4, 8 2§ 8y 16
1g 5.1 1z 1o 21
I 28 16, 32 2§ 32, 64
v 1z 2102 15 89 8
28 64y 128 2§ 1284 256
lee 16_1 lee 16_1
N E?' 3, 3 2‘25[ 3, 3

Note: Inthe calculation of market share, number 1 representsthe total market.
Algebraic Solution

Cournot’s model may also be presented algebraically. Let us suppose that the market
demand function for mineral water isgiven by alinear function as:
Q=9 -P ...(4.26)
As noted above, under zero cost condition, profit is maximum where
MC = MR = 0 and when MR = 0, the profit maximizing output is 1/2 (Q).

Thus, when seller A isamonopolist in the market, his profit-maximizing output
(Q,), according to the profit maximizing rule under zero cost condition, is determined
at half of the total market. That is, A’s initial market share:

Q,=1/2 (90 - P) ...(4.27)
When another seller, B, enters the market, his profit maximizing output:
Qg = 12 [(1/2(90 - P)] ...(4.28)

Thus, the respective shares of sellers, A and B are fixed at Q, and Q.
The division of market output may be expressed as:

Q=0Q,+Q=90-P ...(4.29)
The demand function for A may now be expressed as:

Qa=(90-Qg -P ...(4.30)
and for Bas Qg = (90 - Qu) - P ...(4.31)

Given the demand function (4.30), the market opento A (at P = 0) is90 — Q.
The profit maximizing output for A will be half of the market size, i.e.,
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90- Q,
Qp = TQ ...(4.32)
and similarly for B, it will be:
90 -
Qs = —ZQ“ ...(4.33)

The Egs. (4.32) and (4.33) represent the reaction functions of sellers A and B,
respectively. For example, consider Eq. (4.32). The profit maximizing output of A
depends on the value of Qg, i.e., the output which B is assumed to produce. If B
chooses to produce 30 units, (i.e., Qg = 30), then A’s output = [(90 — 30)1/2] = 30. If
B chooses to produce 60 units, A’s output = (90 — 60)1/2 = 15. Thus, Eq. (4.32) is A’s
reaction function. It can similarly be shown that Eq. (4.33) isB’s reaction function.

g0 A

45

E's output

30

0 M D
30 45 90
A's output

Fig. 4.12 Reaction Function and Equilibrium: Cournot Model

The reaction functions of A and B are graphed in Fig. 4.12. The reaction
function shown by line AM shows how A will react on the assumption that B will not
react to changes in his output once B’s output is fixed. The reaction function BD
shows a similar reaction of B. The two reaction functions intersect at point E. It
means that the assumptions of A and B coincide at point E and here ends their action
and reaction. Point E is, therefore, the point of stable equilibrium. At this point, each
seller sells only 30 units. The same result can be obtained by equating the two
reaction Egs. (4.32) and (4.33).

The market equilibrium takes place where:

_90- Q, _90-Q,
B 2 2

Since, Q, = (90 — Q,)/2, by substitution, we get first term as:

90- (90- Q,)/2
QA = 2

Qy=30

Similarly, it can be shown that Qg = 30. Thus, both the sellers are in
equilibrium. At equilibrium, both the sellers will produce 30 units each. The market
output will be 60 units. Given the market demand curve, market price will beP =90
-Q=90-60=7% 30




Criticism:  Although Cournot’s model yields a stable equilibrium, it has been Price and

criticized on the following grounds. Market Sructure
First, Cournot’s behavioural assumption is naive as it implies that firms
continue to make wrong calculations about the competitor’s behaviour. That is, each NOTES

seller continues to assume that his rival will not change his output even though he
observes time and again that hisrival firm does change its output.

Second, hisassumption of zero cost of production is unredigtic though dropping
this assumption does not alter his position.

4.6.4 Kinked Demand Curve Analysis of Price Sability:
Sweezy’s Model

Thekinked demand curve model of oligopoly was devel oped by Paul M. Sweezy® and
also by Hall and Hitch* in the same year (1939). Thismodel is, however, famous by
Sweezy’s name as his model is treated to be analytically superior. We will, therefore,
discuss here the kinked demand curve model asdevel oped by Sweezy. He has shown
through hiskinked demand curve analysi sthat price and output once determined under
oligopoaligtic conditions, tend toremain stable.

Sweezy’s kinked demand curve model is the best known model explaining relatively
more satisfactorily thebehaviour of oligopoligticfirms. Thekinked demand curveanalyss
doesnot deal with price and output determination. Rather, it seeksto establish that once
aprice-quantity combinationisdetermined, an oligopoly firm doesnot findit profitableto
changeitspriceevenif thereisaconsiderable changein cost of production. Thelogic
behind thispropositionisasfollows. An oligopoly firm believesthat if it reducestheprice
of its product, rival firmswould follow and neutralize the expected gain from price
reduction. But, if it raisesitsprice, rival firmswould either maintain their price or may
even cut their price down. In either case, the priceraising firm standsto lose, at least a
part of its market share. This behavioural assumption is made by all the firmswith
respect to others. Theoligopoly firms, therefore, find it more desirableto maintain their
priceand output at theexisting level.

Tolook moreclosely at the kinked demand curve analysis, let uslook into the
possible actionsand reactionsof therival firmsto the price changes made by one of the
firms. Therearethree possiblewaysinwhichrival firmsmay react to changein price
made by onefirm.

(i) Therival firmsfollow the price changes, both cut and hike
(i) Therival firmsdo not follow the price changes
(iii) Rival firmsfollow the price cutsbut not the price hikes

To beginwith, let us supposethat the market demand curvefor aproduct isgiven
by ddécurveand that theinitia priceisfixed at PQinFig. 4.13. Now let one of thefirms
changeitsprice. If rival firmsreact in manner (i), i.e., they react with hikefor hikeand
cut for cut, the price changing firm moves along the demand curve dd¢ And, if rival
firms do not follow the price changes, the price changing firm will move along the
demand curve DD¢

Self-Instructional
Material 145



Priceand
Market Structure

146

NOTES

Self-Instructional
Material

Lw)

Price and cost

Output per time unit

Fig. 4.13 Kinked Demand Curve Analysis of Oligopoly

Notethat thefirminitiating the price change facestwo different demand curves
—dd¢and DD¢—conforming to two different kindsof reactions (i) and (ii), respectively.
Notealso that the demand curve ddtbased onreaction (i) islesselastic whereasdemand
curve DD¢based on reaction (ii) is more elastic. Demand curve dd¢is less elastic
because the expected changesin demand in responseto changesin price areneutralized
by the counter-movesof therival firms.

Given thetwo demand curves, dd¢and DD¢ | et us now introduce and examine
the result of reaction (iii), a more redlistic one, i.e., the rival firms follow the
price-cut but do not follow the price-hike. Thisasymmetrical behaviour of therival
firms, makes only a part of the two demand curves relevant and produces a kinked
demand curve. This can be established by allowing an oligopoly firm to alternatively
increase and decreaseitsprice. If afirmincreasesitspriceand rivalsdo not follow, it
losesapart of itsmarket toitsrivals. The demand for itsproduct decreasesdueto cross
elasticity. Thefirmis, therefore, forced down from demand curvedP to DP. Thus, the
relevant segment of demand curve for the price hiking firm is DP. Now suppose,
aternatively, that the firm decreases its prices. Then the rival firms, given their
asymmetrical behaviour, cut down their prices. Otherwise, they would lose their
customers. This counter price-move by the rivals prevents the firm from taking the
advantage of price-cut. Therefore, the price cutting firm moves down along the Pd¢
segment of the demand curve. Thus, the relevant segments of the demand curve for
price cut isPd¢ Thus, the two parts of the demand curve —DP and Pdé—put together,
givethedemand curvefor the price changing firm asDPddwhich hasakink at point P.

Let usnow draw the MR curvefor thefirm initiating the price change. Recall that
MR = AR- AR/e. The MR curve drawn on the basis of thisrelationship, takesashape
asshown by adiscontinuouscurve DIKL in Fig. 4.13. TheDJ and KL segments of the
MR curve correspond, respectively, to the DP and Pd¢segments of the kinked demand
curve, DPd¢

Given the MR curve (DJ-KL), let us suppose that the original marginal cost
curveisgiven by thecurve MC, whichintersects MR at point K. Since at output OQ,
MR=MC, thefirm makes maximum profit. Now, evenif cost of productionincreases
and MC curve shiftsupwardsto MC, or to any level between pointsJ and K, firmsdo
not find it gainful to increase the price even though their profit would be affected.



Therefore, thefirm hasno motivation for increasing or decreasing itsprice. Thus, both Price and

priceand output remain fixed. Thisiswhat the kinked demand curve analysis seeksto Market Sructure
establish.
Algebraic Solution to Sweezy’s Model NOTES

L et ussuppose market demand curve® (D) corresponding to demand curvedd¢ firm’s
own stipulated demand curve (D,) corresponding to DD¢in Fig. 4.13 and itstotal cost
function (TC) aregiven asfollows.

(i) D,:Q,=100-05P, ..(4.34)
(i) D,: Q,=160-P, ...(4.35)
(iii) TC =300+ 20Q + 0.5Q2 ...(4.36)

The demand functions (4.34) and (4.35) are shown by D, and D, curvesinFig. 4.14.
Demand curvesD, and D, intersect at point K. The kinked demand curveisdrawvn and
marked by BKD,.

What we need now istowork out MR, and MR, corresponding to thetwo demand
functions, and MC from the cost function.

To work out MR, and MR, we need to find TR, and TR,. Given the demand
functions (4.34) and (4.35), P, and P, can be obtained as:
P, =200 - 2Q, ...(4.37)
and P, =160 -Q, ...(4.38)
The TR, and TR, functions can be worked out by using price functions (4.37)
and (4.38) asfollows.

TR=P,.Q
= (200 - 2Q1)Q1
= 200Q, - 2Q,? ...(4.39)
and TR=P, . Q, = (160 - Q,)Q,
= 160Q, — Q,? ...(4.40)

By differentiating TR, and TR, functions (4.39) and (4.40), we can derive the
MR, and MR, functions, respectively, as given below.
MR, = 200 - 4Q, ...(4.41)
and MR, =160 - 2Q, ...(442)
The MR, and MR, functions are shown by truncated lines MR, and MR, in

Fig. 4.14. The MR curve corresponding to the kinked demand curveis drawn through
points BLM and along the line MMR; .

Asregards MC curve, it can be obtained by differentiating the TC function
(4.36). Thus,

fTC _ (300 + 20Q + 05Q°)
fQ 1Q

Having derived the MR;, MR, and MC functions, we now illustrate the
conclusions of the kinked demand curve analysis. Let us first find price (P) and
quantity demanded (Q) at kink point K. At the kink point (K), price P is given. And,
at the point of intersection, D, and D,, are equal at the given price. Let us assume

MC =
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that, given the price, Q, = Q, = Q. Now Q and P at the kink point K can be known
asfollows. Since at the point of intersection of D, and D, curves, Q, = Q, = Q, by
substituting Q for Q, and Q, in price functions (4.37) and (4.38), we can work out
quantity demanded at the point of kink by equating the price functions as follows.

P, =P,
200 - 2Q = 160 - Q
Q =40

By substituting 40 for Q in any of the price functions, we can get price (P) at
the point of intersection. We know that at the intersection point P, = P,. So when
we get P, or P,, we get P. Thus, by using price function (P,), we get:

P =200 - 2Q, = 200 - 4(40) =X 120
This can be verified from Fig. 4.14.

200
180 1 \\\\

160 1

MR, = 160 - 2Q,
140

120 Frmmnen

100 A

Price MR and MC (Rs.)

I

! ~

\

M, §

1 M .
1 5

:\ MR, = 200.- 4Q,

1 ~

10 20 30 40 50\\ 60 70 80 90 100 110 120
MR, M Output

Fig. 4.14 Sweezy’s Kinked Demand Model

Havingworked out P and Q, let us now verify the main thesis of Sweezy’s model
that thevariationin MC within arangewill not affect the price. The upper limit of MC
variationisgiven by point M at the MR at price P and thelower limit by pointL at MR,
at thesameprice. Thus,

MR, =200 -4Q, = 200 - 4(40) =% 40

ad MR,=160-2Q,=160-2(40) =% 80

Thus, thelower and upper limitsof MC variation that will not affect thepriceat Q
=40liebetweenT 40 and T 80. At Q =40, MC =20 + 40 =% 60. Now let the cost of
production increase and cost function changeto:

TC =400+ 30Q + 0.5Q?

Then MC=30+Q



GiventheMC function, at Q =40, MC =30+40=% 70. SinceMC = 70iswithin Priceand

thelower and upper range, pricewill not change. This proves Sweezy hypothesisthat Market Sructure
pricesonce determined, tend to be stablein the oligopoly market.
Criticism of Sweezy’s Model NOTES

A magor criticismagainst Sweezy’s model is that it explains only the stability of output
and price—it does not say how the initial price is determined at a certain level, e.g., at
PQ.

Besides, the price stability does not stand the test of empirical verification—there
isasurprising lack of pricerigidity inoligopolistic markets.

Furthermore, Stigler®?found in case of seven oligopolistic industriesthat there
was ‘little evidence’ of reluctance to the price hike made by other firms. Stigler’s findings
werefurther supported by thefindingsof Smon.®® EveninIndia, pricesof most oligopalistic
firms, for example, pricesof carsand computers have been fluctuating. Monopoly prices
have been found to be more stablethan oligopoly prices.

4.6.5 Price Leadership Models

Priceleadershipisan informal position of afirmin most oligopolistic industries.
Priceleadership may emerge spontaneously dueto technical reasonsor out of atacit or
explicit agreement between the firmsto assign aleadership roleto one of them. The
spontaneous price leadership may be the result of such technical reasons as size,
efficiency, economies of scale or firm’s ability to forecast market conditions accurately
or a combination of these factors. The most typical case of price leadership isthe
leading role played by the dominant firm, i.e., the largest firm in the industry. The
dominant firm takeslead in making price changesand the smaller onesfollow.

Sometimes, priceleadership isbarometric. Inthebarometric priceleadership,
oneof thefirms, not necessarily the dominant one, takesthelead generally in announcing
achangein price, particularly when such achange is due but is not effected due to
uncertainty inthe market.

The price leadership is found under both product homogeneity and product
differentiation. There may be, however, price differences commensurate with product
differentiation. Pricedifferential smay al so exist on account of cost differentials.

Another important aspect of priceleadershipisthat it often servesasameansto
price discipline and price stabilization. Achievement of thisobjective establishesan
‘effective price leadership’. Such a leadership can, however, exist and work effectively
only under thefollowing conditions:

(i) Thenumber of firmsissmall
(if) Entrytotheindustry isrestricted
(iii) Productsare, by and large, homogeneous
(iv) Demandfor industry isinelastic or hasvery low elasticity
(v) Firmshavealmost similar cost curves
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Let usnow discuss price determination under different kinds of priceleadership
models.

(a) Priceleadership by low-cost firm: The price and output decisionsunder the
leadership of alow-cost firmisillustrated in Fig. 4.15. Supposeall theoligopoly firms
faceidentical revenue curvesas shown by AR and MR curves, but they have different
cost curves. Thelargest firmisthelow-cost firm and hasits cost curves as shown by
AC andMC..All therival firms, smaller insize, havehigher cost and their cost curves
areasshown by AC, and MC,. Thisisso because the largest firm has the economies of
scale and its cost of production islower than that of other firms. Given the cost and
revenue conditions, thelow-cost firmwould go by the profit maximizationruleandfix its
priceat OP, (= LQ,) and sell quantity OQ,. At thislevel of output its MC = MR and
henceitsprofitismaximum. On the other hand, the high-cost firmswould beinaposition
to maximize their profit at price OP, and quantity OQ,. But, if they charge a higher
price, OP,, they would |lose their customersto the low-cost firm. The high-cost firms
are, therefore, forced to accept the price OP, and recognize the price leadership of the
low-cost firm. Note that the low-cost firm can eliminate other firms and become a
monopolist by cutting the price to OP, (= JQ,). Thelow cost firm can sell itsentire
output OQ, at OP,. But at price OP,, thelow-cost firm will make only normal profit. It
may, however, not do so for thefear of anti-monopoly laws.

Mc,

AC,

Mc,

AC,

Unit cost and revenue

AR

MR

o] Q, Q;
Output per time unit

Fig. 4.15 Price Leadership by a Low-Cost Firm

Numerical illustration: Suppose there are two oligopoly firms—Firm 1 and
Firm 2—selling homogeneous products and, therefore, they face the same demand curve,
but it isexpressed differently for the sake of computational convenience. Their demand
curvesaregiven asfollows.

Firm1: Q, =50-0.5P, and P, =100 - 2 Q, ...(4.44)

Firm2: Q,=50-05P,and P, =100 -2 Q, ...(4.45)

Suppose aso that Firm 1 isalow-cost firm and Firm 2 isa high-cost firm. Their
respective cost functions are given as follows.

() Firm1: TC, =100+ 20Q, + 2Q,? ...(4.46)
and AC, = (100 + 20Q, + 2Q,9)/Q, ...(4.47)
(i) Firm2: TC, =48+ 36Q, + 2Q,? ...(4.48)
and AC, = (48 + 36Q, + 2Q,9)/Q, ...(4.49)



Let us now see how oligopoly firmswill set their price and output independently
acting as monopolies.

Likeall other firms, Firm 1 will determine itsoutput at the level that maximizes
its total profit, 77,.We know that total profit is maximum where:

P, =TR, - TC, is maximum.
For theFirm 1, TC, is given in Eq. (4.46). What we need to find is firm’s TR,.
TR, =P, xQ; = (100 - 2Q)Q,
= 100Q, - 2Q,? ...(4.50)

By substituting TR, and TC, into the profit equation, we get the profit function
for Firm 1 as:

P, =100Q, - 2Q,2 - (100 + 20Q, + 2Q?)
= 80Q, - 4Q,% - 100 ...(451)

The profit maximizing output can be obtained by taking the first derivative of
the profit function (4.51) and setting it equal to zero. Thus,

dP,
dQ,
By solving Eq. (4.52), we get Q; = 10.

Alternatively, profit maximizing Q, can be obtained by finding and equating
MC, and MR,. Firm’s MC, can be obtained by differentiating TC, function (4.46)
and MR, by differentiating its TR, function (4.50), as given below.

Given the TC function (4.46), and TR function (4.50),
MC, = 20 + 4Q,
and MR, =100 - 4Q,
Given the MC,; and MR, functions, Q; can be obtained as follows.
MC, = MR,
20 + 4Q, = 100 - 4Q,
8Q, = 80
Q, =10
Profit maximizing price (P,) and average cost (AC,) of Firm 1 can now be

obtained by substituting 10 for Q; in price functions (4.44) and (4.47), respectively.
Thus,

=80-8Q, =0 ..(452)

P, =100-2Q, =100 -2(10) =% 80
and AC, = (100 + 20Q, + 2Q,9)/Q,
= [100 + 20(10) + 2(10)%/10 = 50
Firm 2 will also set its output at the level that maximizesitstotal profit, /L.
P,=TR, - TC,
Firm’s TC, isgivenin Eq. (4.48). Its TR, i.e., TR, can be obtained as follows.
TR, =P,x Q, = (100 - 2 Q,)Q, = 100Q, - 2Q%,
By substitution, we get profit function as
P, =100Q, - 2Q,% - (48 + 36Q, + 2Q,9)
= 64Q, — 4Q,% - 48 ...(453)
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The profit maximizing output can be obtained by taking the first derivative of
the profit function (4.53) and setting it equal to zero. Thus,

dP
dQZ

By solving Eq. (4.54), we get Q, = 8.

Profit maximizing price (P,) and average cost (AC,) of Firm 2 can now be

obtained by substituting 8 for Q, in price functions (4.45) and (4.49), respectively.
Thus,

=64-8Q,=0 ...(4.54)

P, =100 - 2Q, = 100 - 2(8) =X 84
and AC, = (64 + 64Q, + 2Q,)/Q, =[64 + 36(8) + 2(8%)]/8 =T 58

To summarize, given the market demand function and individual cost functions,
the two firmswill set their price and output in the absence of collusion between them
asfollows.

Firm1: Q, =10and P, = 80
and Firm2: Q,=8and P, =84

Under the priceleadership model, however, Firm 1, alow-cost firm, acting as price
leader will set the price of its product at ¥ 80 and Firm 2 will also set the price of its
product at ¥ 80, the price set by Firm 1. Notethat the per unit profit of Firm 2isreduced
from ¥ 26 to ¥ 22. But this happens when a high-cost firm has to accept the price-
leadership of thelow-cost firm.

(b) Priceleadership by adominant firm:  Priceleadership by adominant firm
iIsmore common than that by alow-cost firm. Inthe analysis of priceleadership by a
dominant firm, it isassumed that there existsalarge sized firmintheindustry, which
suppliesalarge proportion of thetota market. Thedominanceof thelargefirmisindicated
by thefact that it could possibly eiminated itsrival firmsby price-cutting. Inthat case,
the large firm gains the status of a monopoly which may invite legal problems. The
dominant firm, therefore, compromi seswith the existence of theriva firmsinthemarket.
It uses its dominance to set its price so asto maximizeits profit. The smaller firms
recognizetheir weak position and behavejust likefirmsin aperfectly competitive market.
That is, smaller firmsaccept the price set by the dominant firm.

The priceleadership and market sharing between the dominant firm and therival
firmsasagroup isillustrated in Fig. 4.16. Suppose that the market demand curveis
given by DD,, and total supply by the small firms by the curve S;in panel (a) of the
figure. The problem confronting the dominant firmishow to determineits price and
output that will maximizeitsprofit, leaving therest of the market to bejointly supplied by
the small firms. To solve this problem, the dominant firm findsits demand curve by
deducting the quantity supplied jointly by the small firmsat different pricesfromthe
corresponding market demand. The dominant firm considerstheresidual of the market
as the demand for its own product. Thus, at a given price, the market share of the
dominant firm equal sthe market demand | essthe share of small firms.
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Fig. 4.16 Price Leadership by a Dominant Firm

For example, when market priceis set at OP,, the total supply by the smaller
firmsisP,E which equalsthe market demand. Therefore, at price OP,, the market | eft
to the dominant firmiszero. When pricefalsto OP,, total demand increasestoP,F. Of
thisdemand, small firmssupply only P,C. The market | eft for the dominant firm equals
P_F-P,C=CF. Following this process, the market-share of the dominant firm at other
prices can be easily obtained. Note that the gap between demand curve DD,, and
supply curve P, S below point Ein Fig. 4.16(a) measuresthe demand for the dominant
firm.

Theinformation so derived and plotted graphically gives P,D  asthe demand
curvefor thedominant firm [Fig.4.16 (b)]. Sincetherelation between ARand MRis
known, the MR curvefor the dominant firm can be derived asMR_ [Fig. 4.16(b)]. If the
MC curve of the dominant firmisassumed to be given asMC,,, its profit maximizing
output will be OQ, and price PQ_ = OP¢

Once the dominant firm setsitsprice at OP¢ the small firmshaveto accept this
price. Giventhe price OP¢ their joint market demand curveisthehorizonta straight line
P8 [inFig. 4.16(a)], becausethey can sell at thisprice asmuch asthey can produce.
But, in order to maximizetheir joint profits, small firmswill produce only P@\. For small
firms, therefore, profit maximizing joint output isPEA.

Algebraic Treatment of Dominant Firm M odel

Suppose there are six firms—one of them being dominant—in an industry supplyinga
nearly homogeneous product. Suppose a so that market demand function for the product
of al thesx firmsisgivenas.

Qy = 100 - 2P ...(4.55)
and the combined supply function of five small firmsisgiven as:
Qs=10+P ...(4.56)

Given the demand and supply functions (4.55) and (4.56), respectively, the
market equilibrium without the dominant firm can be obtained by equating the demand
and supply functions. Thus, the market isin equilibrium where:

Qs = Qu
10 + P = 100 - 2P
P=30

Priceand
Market Sructure

NOTES

Self-Instructional
Material 153



Priceand
Market Structure

154

NOTES

Self-Instructional
Material

The market supplied by the five small firms together can be obtained by
substituting 30 for P in either the demand or supply function.

Qg =100 - 2P = 100 — 2(30) = 40
This meansthat five small firmsjointly supply 40 unitsat P = 30.

Let us now see how the dominant firm works out the demand function for its
product and setsits price. The demand function for the dominant firm can be obtained
by deducting the quantity (Qg = 40) supplied by the small firms from the market
demand function (4.55). Thus,

Qp =Qy—-Qs=100-2P-140
=60-2P ...(4.57)

The dominant firm’s profit maximizing output (Qp) and price (P,) can be
obtained by finding its MC, and MR, and equating them. Let us now find MC and
MR of the dominant firm.

Suppose total cost function (TC) of the dominant firm is given as
TC, = 50 + 6Q, + 0.25 Q3 ...(4.58)
Itsmarginal cost function (MCp) can be obtained by differentiating the TC
function (4.58). Thus,
_ TG,
T

The TR function (TR;) of the dominant firm can be obtained as follows: Given
the Q, function (4.57),

MC, =6+05Q, ...(4.59)

Pp=30-05Q, ...(4.60)
Given the price function (4.60), TR, (= P, x Qp) can be obtained as:
TR, =(30-05Qp) Qy =30Q, - 05 QZD ...(4.61)

Dominant firm’s MR function can be obtained by differentiating the TR function
(4.61), s

M%:%?:%—%

Now that the dominant firm’s MC, and MR, have been obtained, we can
work out the profit maximizing Qy and P, as follows. At equilibrium,

MC, = MR,

6 + 0.5Q, = 30 - Q,
1.5Q = 24

Q=16

Given the equilibrium output (Q, = 16), equilibrium price P can be obtained
by substituting 16 for Q in its price function (4.60). That is,

P, =30 - 0.5 (16) = 22 (%)

To conclude, the dominant firm fixesits output at 16 and price a ¥ 22. Thisprice
has to be accepted by the small firms. Thus, P, =¥ 22 becomes the market price.



The final market share of the dominant and small firms can be worked out as Price and

follows. The total demand at price P = 22 can be obtained by substituting 22 for P Market Sructure
in the market demand function (4.55).
Total Demand = 100 — 2 (22) = 56 NOTES

Of the total demand of 56 unitsat price¥ 22, only 16 units will be supplied by
the dominant firm and the remaining part of the market, i.e., 56 — 16 = 40, will be
shared by the five small firms.

(c) The Barometric price leadership: Another form of price leadership is
barometric priceleadership. Inthisform, afirminitiateswell publicized changesin
pricethat aregenerally followed by therival firms. Thiskind of priceleadership may not
necessarily comefrom thelargest firm of theindustry. The barometric firmis, however,
supposed to have a better knowledge of the prevailing market conditionsand hasan
ability to predict them more precisaly than any of itscompetitors. Thesequalitiesof the
barometric firm should have been established and recognized over time by therival
firms. Thefirm having the qualifications of priceleadership isregarded asabarometer
which reflectsthe changesin business conditions and environment of theindustry. The
price changes announced by the barometric firm serve as abarometer of changesin
demand and supply conditionsin themarket.

The barometric |eadership evolvesfor various reasons of which the major ones
arethefollowing.

First, therivalry between the large firms may lead to cut-throat competition to
the disadvantage of all the firms. On the other hand, rivalry between thelarger firms
may make them unacceptable asaleader. So afirm which has better predictive ability
emergesasthe priceleader.

Second, most firmsin theindustry may have neither the capacity nor thedesire
to make continuous cal cul ations of cost, demand and supply conditions. Therefore, they
find it advantageousto accept the price changesmade by afirm that hasaproven ability
to makereasonably good forecasts.

Third, Kaplan* et. al. observethat barometric priceleadership often devel ops
asareaction to along economic warfareinwhich al thefirmsarelosers.

Critical Appraisal of Dominant Firm Modéel

The dominant-firm price-leadership model, aspresented above, yieldsastable solution
to the problem of oligopoly pricing and output determination, only if the small firms
faithfully follow theleader. That is, small firms produce and supply the quantity and
chargethe price set by the dominant firm. Besides, themodel requiresthat the dominant
firm should be both large and alow-cost firm. For, if afirm doesnot enjoy the advantage
of large sizeand, consequent upon it, the advantage of low-cost, it cannot act asaprice
leader.

In practice, however, onefindsmany casesof priceleadership by afirmwhichis
neither largenor isalow-cost firm. But such casesare found mostly under recessionary
conditionswhen arelatively smaller firm reducesits priceto survivein the market.

Furthermore, if aleadingfirmlosesitscost advantages, it a so losesitsleadership.
Such casesarefrequent in thereal businessworld. Leadership also changesfollowing
theinnovation of products and techniquesof production by therelatively small firms.
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Besides, where there are many large firms of equal size that have some cost
advantage, price leadership by any firm or group of firms becomes less probable,
particularly when the number of small firmsissmaller than that of larger firms. Under
such conditions, barometric |eadership emerges.

Lastly, it isassumed that the entry of new firmsisprevented either by low-cost of
theexistingfirmsor by initia high cost of new firms. In practice, however, many firms
having the capacity to diversfy their productsenter theindustry withrelatively low initial
cost.

For these reasons, dominant firm leadership model isnot arealisticoneasitis
based on unrealistic assumptions. For the same reasons, the solution given by this
|eadership model may not be stable.

The Nature of Non-Price Competition in Oligopoly Markets

Itisobviousfrom the above discussion that oligopolists may be reluctant to wage price
wars and encroach upon each other’s market share. That is, there is an absence of price
competitionintheoligopolistic market structure. Theabsenceof price competition should
not mean the absence of competition among oligopoly firms. In fact, the competition
among oligopoly firms takes the form of non-price competition. The forms of non-
price competition are diverse. Yet, there are two important techniques of non-price
competition.

First, non-price competition involves product differentiation that isintended to
attract new customersby creating preferencefor the new design and product.

Second, perhaps the most important technique of non-price competition is
advertisement. The primary objective of advertising isto makethe demand curvefor the
product shift upward. The sellerstry to encroach on themarket of other sellersthrough
advertising. Advertising isalso necessary to retain market-sharein the face of tough
competition betweenthefirms.

4.6.6 Collusion Model: The Cartel

A cartel isan association of businessfirmsformed by an explicit agreement between
them. Cartel agreements represent the most complete form of collusion among the
oligopolists. Under cartel agreements, ‘the firms jointly establish a cartel organization to
make price and output decisions, to establish production quotasfor each firm, and to
supervise market activities of the firms in the industry.”* Cartel type of collusionsare
formed with a view to: (i) eliminating uncertainty surrounding the market and
(ii) restraining competition and thereby ensuring monopolistic gainsto the cartel group.

The cartel worksthrough aBoard of Control. One of the main functionsof the
board isto determine the market share for each of its members. For this purpose, the
board cal culatesthe marginal cost and marginal revenuefor theindustry. MC for the
industry isthe summation of MCsof individual firms. On the basis of industry’s MRand
MC, thetotal output for theindustry isdetermined. Thetotal output isthen allocated
between the member firmson the basi s of their own MC. The determination of industry
outputisshowninFig. 4.17(c) and the shareof eachfirminFigs. 4.17(a) and 4.17(b).
For the sake of convenience, let ussupposethat thereare only two firmsin theindustry,
Firm Aand Firm B. Their cost curvesaregivenin Fig. 4.17(a) and (b) respectively.
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Fig. 4.17 Market Allocation under Cartel

AsshowninFig. 4.17(c), the industry’s output is determined at OQ and price at
PQ. The share of each firm in the industry’s output, OQ, isdetermined at thelevel of
their own output which equatestheir individua MC with the industry’s MC. The industry’s
marginal cost, CQ, is determined by the intersection of industry’s MC and MR at point
C. The market share of each firm can be obtained by drawing aline from point C
paralel to X-axisthrough mc, and mc, tothe Y-axis. Thepointsof intersectionc, andc,
determinethelevel of output for FirmsAand B respectively. Thus, the share of each of
thetwo firms A and B, isdetermined at Oq, and Oq, respectively, where Oq, + Oq, =
OQ. Their total profit can be computed as (price — ac) x firm’s output. The profit so
computed ismaximum for each firm. Therefore, thereisno motivation for thefirmsto
changetheir priceand output. Thisshowsthestability of priceand output inthecollusive

oligopoly.

4.7 THE GAME THEORY

In the preceding section, we have discussed the classical model s of strategic action and
reaction among the oligopoly firmsand the cartel system of priceand output determination.
We have also noted that none of the model sexplains satisfactorily the strategic actions
and reactions of and interaction among the oligopoly firmsto find alasting solution to
their profit maximization objective. But the search for areasonable solution to thisproblem
doesnot end here. Classical theories show, infact, only the beginning of the effort to
analyse the determination of the profit maximizing price and output in an oligopolistic
market setting.

In this section, we discuss the game theory approach to explain the strategic
interaction among the oligopoly firms. Thisapproach usestheapparatusof gametheory—
a mathematical technique—to show how oligopoly firms play their game of business.
The first systematic attempt was made in this field by von Neumann and Oskar
Morgenstern.*® Though their work wasfollowed by many others, Martin Shubik* is
regarded as the ‘most prominent proponent of the game-theory approach’ who ‘seems
to believethat the only hopefor the devel opment of ageneral theory of oligopoly isthe
games theory.”® The gametheory isthe choice of the best alternativefrom the conflicting
options. Though hishope does not seem to be borne out by further attemptsinthisarea,
theusefulnessof gametheory inrevealing theintricate behaviourd pattern of theoligopoly
firmscannot be denied. Here, we present an elementary description of the gametheory
asappliedto oligopoly.® Wewill first illustrate the nature of the problem faced by the
oligopoly firms in their strategy formulation through a widely used example of ‘Prisoners’
Dilemma’.
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4.7.1 The Nature of the Oligopoly Problem: The Prisoners’ Dilemma

Thenature of the problem faced by the oligopoly firmsisbest explained by thePrisoners’
Dilemma Game. To illustrate prisoners’ dilemma, let us suppose that there are two
persons, A and B, who are partnersin anillegal activity of match fixing. On atip-off, the
CBI arrests A and B, on suspicion of their involvement in fixing cricket matches. They
arearrested and lodged in separatejail swith no possibility of communication between
them. They arebeinginterrogated separately by the CBI officia swith following conditions
disclosed to each of theminisolation.

1. If you confessyour involvement in matchfixing, youwill get a5-year imprisonment.

2. 1f you deny your involvement and your partner deniestoo, you will beset freefor
lack of evidence.

3. If oneof you confesses and turns approver, and the other does not, then onewho
confesses gets a 2-year imprisonment, and one who does not confess gets 10
year imprisonment.

Given these conditions, each suspect hastwo optionsopen to him: (i) to confessor (ii)

not to confess. Now, both A and B face adilemmaon how to decide whether or not to
confess. Whiletaking adecision, both have acommon objective, i.e., to minimizethe
period of imprisonment. Given thisobjective, the optionisquitesmplethat both of them
deny their involvement in match-fixing. But, thereisno certainty that if onedenieshis
involvement, the other will also deny—the other one may confess and turn approver.

With thisuncertainty, the dilemmain making achoicestill remains. For example, if A
denieshisinvolvement, and B confesses (settlesfor a2-year imprisonment), then A gets
alOyear jail term. Soisthe casewith B. If they both confess, then they get a5-year jall

term each. Then what to do? That is the dilemma. The nature of their problem of

decision-making is illustrated in the following Table 4.3 in the form of a ‘pay-off matrix’.

The pay-off matrix showsthe pay-offsof their different optionsin termsof the number
of yearsinjail.

Table 4.3 Prisoners’ Dilemma: The Pay-off Matrix

B’s Options
Confess Deny
A B A B
Confess 5 5 2 10
A’s Options
A B A B
Deny 10 2 0 0

Given the conditions, it is quite likely that both the suspects may opt for *‘confession’,
because neither Aknowswhat B will do, nor B knowswhat Awill do. When they both
confess, each getsa5-year jail term. Thisisthe second best option. For hisdecisionto
confess, Amight formulate hisstrategy in thefollowing manner. Hereasons: if | confess
(though | aminnocent), | will get amaximum of 5 years’ imprisonment. But, if | deny
(which | must) and B confessesand turnsapprover then| will get 10 years’ imprisonment.
That will betheworst scenario. Itisquitelikely that suspect B a so reasonsout hiscase
inthe samemanner, evenif hetooisinnocent. If they both confess, they would avoid 10
years’ imprisonment, the maximum possible jail sentence under the law. This is the best
they could achieve under the given conditions.



Relevance of Prisoners’ Dilemma to Oligopoly " ketF;icetand
ar ructure

The prisoners’ dilemma illustrates the nature of problems oligopoly firms are confronted
withintheformulation of their bus nessstrategy with repect to such problemsasstrategic
advertising, price cutting or cheating the cartel if thereisone. Look at the nature of NOTES
problemsan oligopoly firmisconfronted with when it plansto increaseitsadvertisement
expenditure (ad-expenditurefor short). Thebasicissueiswhether or not toincreasethe
ad-expenditure. If the answer is “‘do not increase’, then the following questions arise.
Will therival firmsincrease ad-expenditure or will they not?If they do, what will bethe
consequences for the firm under consideration? And, if the answer is ‘increase’, then
thefollowing questions arises. What will be the reaction of therival firms? Will they
increase or will they not increasetheir ad-expenditure? What will bethe pay-off if they
do not and what if they do?If therival firmsdo increasetheir advertising, what will be
the pay-off to thefirm?Will thefirm beanet gainer or anet loser? Thefirm planning to
increase ad-spending will haveto find the answer to these queriesunder the conditions
of uncertainty. To find areasonable answer, the firm will have to anticipate actions,
reactionsand counter-actions by therival firmsand chalk out itsown strategy. Itisin
case of such problems that the case of prisoners’ dilemma becomes an illustrative example.

4.7.2 Application of Game Theory to Oligopolistic Strategy

Let us now apply the game theory to our example of “whether or not to increase ad-
expenditure’, assuming that there are only two firms, Aand B, i.e., the case of aduopoly.
We know that in all games, the players have to anticipate the moves of the opposite
player(s) and formulate their own strategy to counter them. To apply the gametheory to
the case of “‘whether or not to increase ad-expenditure’, the firm needs to know or
anticipatethefollowing:

(i) Counter moveshy therival firminresponsetoincreasein ad-expenditure by this
firm

(i) The pay-offsof thisstrategy under two conditions: (a) when therival firm does
not react and (b) therival firm does make a counter move by increasing itsad-
expenditure

After thisdataisobtained, thefirm will haveto decide on the best possible strategy for
playing the game and achieving its objective of, say, increasing salesand capturing a
larger share of the market. The best possible strategy in game theory is called the
‘dominant strategy’. A dominant strategy is one that gives optimum pay-off, no
matter what the opponent does. Thus, the basi c objective of applying the gametheory
istoarriveat the dominant strategy.

Supposethat the possible outcomes of the ad-game under the alternative moves
aregiveninthe pay-off matrix presented in Table4.4.

Table 4.4 Pay-off Matrix of the Ad-Game
(Increasein salesin million @)

B’s Options
Increase Ad Dont’t increase
A B A B
Increase Ad 20 10 30 0
A’s Strategy
A B A B
Don’t increase | 10 15 25 5
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Asthe matrix shows, if Firm A decides to increase its ad-expenditure, and Firm B
counters A’s move by increasing its own ad-expenditure, A’s sales go up by
T 20 millionandthoseof FirmB by I 10 million. And, if Firm Aincreasesitsadvertisement
and B doesnot, then A’s sales increase by ¥ 30 million and thereareno salesgainfor
Firm B. One can similarly find the pay-offs of the strategy ‘Don’t increase’ in case of
bothfirms.

Given the pay-off matrix, the question arises, what strategy should Firm A choose
to optimizeitsgain from extraad-expenditure, irrespective of counter-action by therival
Firm B. It is clear from the pay-off matrix that Firm A will choose the strategy of
increasi ng the ad-expenditure because, no matter what Firm B does, its salesincrease
by at least ¥ 20 million. Thisis, therefore, the dominant strategy for Firm A. A better
Situation could be that when Firm Aincreasesits expenditure on advertisement, Firm B
doesnot. Inthat case, salesof Firm A could increaseby ¥ 30 million and salesof FirmB
donotincrease. But thereisagreater possibility that Firm B will gofor counter-advertisng
inanticipation of losing apart of itsmarket to Firm Ain future. Therefore, astrategy
based on theassumption that Firm B will not increaseitsad-expenditureinvolvesagreat
deal of uncertainty.

Nash Equilibrium

Inthe preceding section, we have used avery smpleexampletoillustrate the application
of gametheory to an oligopolistic market setting, with the ssmplifying assumptions:

- That strategy formulationisaone-time affair

- That one firm initiates the competitive warfare and other firms only react to
actiontaken by onefirm

- That thereexigsadominant strategy—a strategy which gives an optimum solution

Thereal-lifesituationis, however, much more complex. Thereisacontinuous one-to-
one and tit-for-tat kind of warfare. Actions, reactionsand counter-actions are regular
phenomena. Under these conditions, a dominant strategy is often non-existent. To
analysethiskind of situation, John Nash,® an American mathematician, developed a
technique, which isknown as Nash equilibrium. Nash equilibriumtechnique seeksto
establish that each firm doesthe best it can, given the strategy of itscompetitorsand a
Nash equilibrium is one in which none of the players can improve their pay-off
given thestrategy of the other players. In case of our example, Nash equilibrium can
be defined as onein which none of the firms can increaseits pay-off (sales) giventhe
strategy of therival firm.

The Nash equilibrium can beillustrated by making some modificationsin the
pay-off matrix given in Table 4.4. Now we assume that action and counter-action
between Firms A and B isaregular phenomenon and the pay-off matrix that appears
finalyisgivenin Table4.5. The only changein the modified pay-off matrix isthat if
neither Firm A nor Firm B increasesits ad-expenditure, then pay-offs change from
(15, 5) to (25, 5).



Table 4.5 Nash Equilibrium: Pay-off Matrix of the Ad-Game

(Increase in sales in million )

B’s Options
Increase AD Dont’t increase
A B A B
Increase Ad 20 10 30 0
A’s Srategy
A B A B
Don’t increase | 10 15 25 5

It can be seen from the pay-off matrix (Table4.5) that Firm Anolonger hasadominant
strategy. Itsoptimum decision dependsnow onwhat Firm B does. If Firm B increases
itsad-expenditure, Firm A hasno option but to increaseits advertisement expenditure.
And, if Firm Areinforcesits advertisement expenditure, Firm B will havetofollow suit.
Ontheother hand, if Firm B doesnot increase itsad-expenditure, Firm A doesthe best
by increasing its ad-expenditure. Under these conditions, the conclusion that both the
firmsarrive atisto increase ad-expenditure if the other firm does so, and “‘don’tincrease’,
if the competitor ‘does not increase’. In the ultimate analysis, however, both the firms
will decidetoincreasethead-expenditure. Thereasonisthat if noneof thefirmsincreases
itsad-outlay, Firm A gainsmorein termsof increaseinitssales (% 25 million) and the
gainof FirmBismuchless(Z 5milliononly). And, if Firm B increases advertisement
expenditure, its salesincrease by ¥ 10 million. Therefore, Firm B would do best to
increaseitsad-expenditure. Inthat case, Firm Awill have no option but to do likewise.
Thus, thefinal conclusion that emergesisthat both thefirmswill go for advertisement
war. Inthat case, each firm finds that it is doing the best given what therival firmis
doing. ThisistheNash equilibrium.

However, thereare S tuationsin which there can be morethan oneNash equilibrium.
For example, if we change the pay-off in the south-east corner from
(25, 5) to (22, 8); each firm may find it worthl essto wage advertisement wars and may
settle for *don’t increase’ situation. Thus, there are two possible Nash equilibria.

4.8 SUMMARY

Inthisunit you havelearnt that,

- Ineconomic sense, amarket isasystem by which buyersand sellersbargain for
the price of a product, settle the price and transact their business—buy and sell a
product. Personal contact between the buyersand sellersisnot necessary.

- The market structure determines a firm’s power to fix the price of its product a
great deal. The degree of competition determines a firm’s degree of freedom in
determining the price of itsproduct.

- Priceisarrived a by theinteraction between demand and supply. Priceisdependent
upon the characteristics of both these fundamental componentsof amarket.

- Under perfect competition, alarge number of firmscompete against each other
for selling their product. Therefore, the degree of competition under perfect
competitionisclosetoone, i.e., themarket ishighly competitive.

- Theterm perfect competition refersto aset of conditionsprevailingin the market.
Under perfect competition, the number of sellersand buyersisvery large.
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- Perfect competition less perfect mobility of factors and perfect knowledgeis

regarded as pure competition.

- Market demand refersto the demand for theindustry asawhole: it isthe sum of

the quantity demanded by each individua consumer or user at different prices.

- Inthe market period, thetotal output of aproduct isfixed. Each firm hasastock

of commaodity to be sold. The stock of goodswith al the firms makesthe total
upply.

- Theterm pure monopoly means an absol ute power of afirm to produce and sell

aproduct that hasno close substitute. In other words, amonopolized market is
oneinwhichthereisonly onesdller of aproduct having no close substitute.

- Pricediscrimination means selling the same or dlightly differentiated product to

different sections of consumersat different prices, not commensurate with the
cost of differentiation. Consumersare discriminated on the basis of their income
or purchas ng power, geographical location, age, sex, colour, marital status, quantity
purchased, time of purchase, etc.

- Thedegree of pricediscrimination refersto theextent towhich asdller candivide

the market or the consumers and can take advantage of it in extracting the
consumer’s surplus.

- Like perfect competition, pure private monopoliesarerare phenomena. Therea

businessworldis, infact, characterized largely by monopolistic competition and

oligopoly.

- One of the simplest measures of degree of monopoly power of firmsisto count

thenumber of firmsin anindustry. The smaller the number of firms, the greater
the degree of monopoly power of each firmintheindustry, and conversely, the
larger the number of firms, the greater the possibility of absence of monopoly

power.

- Themodel of price and output determination under monopolistic competition

developed by Edward H. Chamberlininthe early 1930sdominated the pricing
theory until recently. Although the rel evance of hismodel hasdeclined in recent
years, it hastill retained itstheoretical flavour.

- Thetwo most common forms of non-price competition are product innovation

and advertisement.

- Chamberlin wasthefirst to introduce the concept of differentiated product and

selling costs as a decision variable and to offer a systematic analysis of these
factors. Another important contribution of Chamberlinistheintroduction of the
concept of demand curve based on market share asatool of analysing behaviour
of firms, which later becamethe basis of the kinked-demand curve analysis.

- Oligopoly isdefined asamarket structurein whichthereare afew sellersselling

homogeneousor differentiated products.

- Themost gtriking feature of an oligopolistic market Sructureistheinterdependence

of oligopoly firmsin their decision-making. The characteristic fewness of firms
under oligopoly bringsthe firmsin keen competition with each other.

- Augustin Cournot, aFrench economist, wasthefirst to develop aformal oligopoly

moddl in 1838 intheform of aduopoly model. Cournot devel oped hismodel with
theexampleof two firms, each owning aspring of mineral water and water being
produced at zero cost.



- Thekinked demand curve model of oligopoly wasdeveloped by Paul M. Sweezy Priceand

and also by Hall and Hitch in the same year (1939). This model is, however, Market Sructure
famous by Sweezy’s name as his model is treated to be analytically superior.
- Amajor criticism against Sweezy’s model is that it explains only the stability of
NOTES

output and price—it does not say how the initial price is determined at a certain
level.

- Priceleadership by adominant firmismore common than that by alow-cost firm.
Inthe analysisof priceleadership by adominant firm, itisassumed that there
existsalarge sized firmintheindustry, which suppliesalarge proportion of the
total market.

- Thedominant-firm price-leadership model, yieldsastable solution to the problem
of oligopoly pricing and output determination, only if the small firmsfaithfully
follow theleader. That is, small firmsproduce and supply the quantity and charge
the price set by the dominant firm.

- A cartel isan association of business firms formed by an explicit agreement
between them. Cartel agreementsrepresent the most completeform of collusion
amongtheoligopolists.

- The cartel worksthrough aBoard of Control. One of the main functionsof the
board isto determinethe market sharefor each of itsmembers. For thispurpose,
theboard cal culatesthe marginal cost and marginal revenuefor theindustry.

- Thegametheory approach usesthe apparatus of game theory—a mathematical
technique—to show how oligopoly firms play their game of business. Thefirst
systematic attempt wasmadein thisfield by von Neumann and Oskar Morgengtern.

- Thenature of the problem faced by the oligopoly firmsisbest explained by the
Prisoners’ Dilemma Game.

- The prisoners’ dilemma illustrates the nature of problems oligopoly firms are
confronted withiintheformulation of their business strategy with respect to such
problemsas strategi c advertising, price cutting or cheating the cartel if thereis
one.

- John Nash, an American mathematician, devel oped atechnique, whichisknown
asNash equilibrium. Nash equilibrium technique seeksto establish that each firm
doesthebest it can, given the strategy of itscompetitorsand aNash equilibrium
isoneinwhich none of the playerscanimprovetheir pay-off given the strategy of
the other players.

KEY TERMS

- Market: Ineconomic sense, amarket isasystem by which buyersand sellers
bargain for the price of a product, settle the price and transact their business—
buy and sell aproduct.

- Market demand: It refersto the demand for theindustry asawhole: itisthe
sum of the quantity demanded by each individual consumer or user at different
prices.

- Short-run: A short-runis, by definition, aperiod inwhich firmscan neither change
their scale of production or quit, nor can new firmsenter theindustry.
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- Pure monopoly: It means an absolute power of afirm to produce and sell a
product that hasno close substitute.

- Pricediscrimination: When consumersare discriminated on the basi s of these
factorsinregardto price charged from them, it iscalled price discrimination.

- Monopolistic competition: It is defined as market setting in which alarge
number of sellerssell differentiated products.

- Oligopoly: Itisdefined asamarket structurein which thereare afew sellers
salling homogeneousor differentiated products.

- Cartel: A cartel isan association of busnessfirmsformed by an explicit agreement
between them.

- Dominant strategy: A dominant strategy isonethat gives optimum pay-off, no
matter what the opponent does.

4.10 ANSWERSTO ‘CHECK YOUR PROGRESS’

1. Ineconomic sense, amarket isasystem by which buyersand sellersbargain for
the price of a product, settle the price and transact their business—buy and sell a
product. Personal contact between the buyersand sellersisnot necessary.

2. Priceisarrived at by theinteraction between demand and supply. Priceisdependent
upon the characteristics of both these fundamental components of a market.
Demand and supply represent the willingness of consumers and producersto
engagein buying and selling. An exchange of aproduct takes place when buyers
and sellerscan agree upon aprice.

3. Perfect competition less perfect mobility of factorsand perfect knowledgeis
regarded as pure competition.

4. A short-runis, by definition, aperiodinwhichfirmscan neither changetheir scae
of production or quit, nor can new firmsenter theindustry.

5. Theterm pure monopoly means an absol ute power of afirmto produce and sell
aproduct that hasno close substitute. In other words, amonopolized marketis
oneinwhichthereisonly one seller of aproduct having no close substitute.

6. Pricediscrimination meansselling the same or dightly differentiated product to
different sections of consumersat different prices, not commensurate with the
cost of differentiation. Consumersare discriminated on thebasisof theirincome
or purchas ng power, geographical location, age, sex, colour, marital status, quantity
purchased, time of purchase, etc.

7. When aprofit maximizing monopolist setsdifferent pricesin different markets
having demand curveswith different elagticities, heispractising thethird degree
price discrimination.

8. One of the s mplest measures of degree of monopoly power of firmsisto count
the number of firmsin anindustry. The smaller the number of firms, the greater
the degree of monopoly power of each firmintheindustry, and conversely, the
larger the number of firms, the greater the possibility of absence of monopoly

power.
9. Monopolistic competition isdefined asmarket setting inwhich alarge number of
slerssdl differentiated products.



10. Thetwo most common forms of non-price competition are product innovation Price and

and advertisement Market Structure
11. Chamberlinwasthefirst tointroduce the concept of differentiated product and
selling costs as adecision variable and to offer a systematic analysis of these NOTES

factors. Another important contribution of Chamberlinistheintroduction of the
concept of demand curve based on market share asatool of analysing behaviour
of firms, which later becamethe basis of the kinked-demand curve analysis.

12. Oligopoly isdefined asamarket structureinwhichthereareafew sellersselling
homogeneousor differentiated products. Whereoligopoly firmssel | ahomogeneous
product, itiscalled pureor homogeneousoligopoly.

13. Augustin Cournot, aFrench economigt, wasthefirst to develop aformal oligopoly
model in 1838intheform of aduopoly model.

14. Cournot’s assumption of zero cost of production is unrealistic though dropping
thisassumption doesnot ater hisposition.

15. A cartel isan association of business firms formed by an explicit agreement
between them. Cartel agreementsrepresent the most completeform of collusion
amongtheoligopolists.

16. Thegametheory approach usesthe apparatus of game theory—a mathematical
technique—to show how oligopoly firms play their game of business. The first
systematic attempt wasmadein thisfiel d by von Neumann and Oskar Morgengtern.

17. The prisoners’ dilemma illustrates the nature of problems oligopoly firms are
confronted withintheformulation of their business strategy with respect to such
problemsas strategi ¢ advertising, price cutting or cheating the cartel if thereis
one.

18. A dominant strategy isonethat givesoptimum pay-off, nomatter what the opponent
does.

4.11 QUESTIONSAND EXERCISES

Short-Answer Questions

1. What factors determine the market structure? How does the market structure
affect pricing decision of afirm?

2. Define perfect competition. Distinguish between perfect competition and pure
competition. What arethe characteristics of aperfectly competitive market?

3. What factorsdeterminethe price of aproduct under perfect competition? Why is
afirm under perfect competition a price-taker and not aprice-maker?

4. What arethe conditionsthat characterize: (a) market period or very short-run,
(b) short-run and (c) long-run? How do thefirmsfind their equilibriuminthese
market periodsunder perfect competition?

5. (a) Definemonopoly and describe the measures of monopoly power of afirm.

(b) What arethe sourcesof monopoly of afirm? Distinguish between afranchise
monopoly and natural monopoly?

6. (a) How isthedemand curvefor amonopoly firm different from that of afirm
under perfect competition? Illustrate the difference graphically.
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10.

(b) Canamonopoly firm chargeany pricefor itsproduct? If not, why?
(c) Canamonopoly firm alwaysearn an abnormal profit?
(&) What is meant by price discrimination? Why do monopoly firms adopt
discriminatory pricing policy?
(b) What are the necessary conditions for price discrimination? Under what
conditionsispricediscrimination desirableand profitable?
Suppose pricefunction of amonopoly firmisgivenas.
P=405-4Q
anditstotal cost (TC) functionisgiven as:
TC=40+5Q+ @
Find thefollowing.
(a) Tota revenuefunction;
(b) Averagerevenuefunction;
(c) Profit maximizing monopoly output; and
(d) Profitmaximizing price.
A monopoly firm has to sell its product in two markets—Market 1 and Market 2.
Thepricefunctionsfor thetwo marketsare given asfollows.
P1=500-0Q,
P2=300-Q,
The monopoly firm’s total cost (TC) functionisgiven as:
TC=50,000+100Q
Findthefollowing.
(a) Profitmaximizingoutput;
(b) Allocation of total output between thetwo markets,
(c) Equilibrium pricefor each market; and
(d) Total profit at profit maximizing output.
(a) Definemonopolistic competition. How ismonopolistic competition different
from perfect competition?
(b) Theoretically, equilibrium of thefirm isso determined that AC = ARunder

both monopolistic competition and perfect competition. But which of thetwo
market situations is preferable from society’s point of view?

. What ismeant by product differentiation? What methods are generally adopted

by the firmsunder monopolistic competition for differentiation of their products
from those of therival firms? How does product differentiation hel p firmsunder
monopolistic competition?

. Supposefirmsunder monopolistic competition faceauniform demand function as

givenbelow.

Q,=100-0.5P,

Andtheir total cost (TC) functionisgivenas

TC=1562.50 + 5Q - Q?+ 0.05Q°

When new firmsenter theindustry, the demand function for each firm changesto
Q,=98.75-P,



Find answersto thefollowing questions. Priceand

(a) What wasthe motivation for the new firmsto enter theindustry? Market Sructure
(b) How aretheequilibrium price and output of the old firmsaffected by the
entry of the new firms?
NOTES

(Compare your answer with the solution givenin thetext)

13. Defineoaligopoly. What isthe basi c difference between oligopoly and monopolistic
competition? In which of the two kinds of markets price and output are
indeterminate?

14. What are the basic assumptions of Sweezy’s model of oligopoly? What does
Sweezy’s model seek to establish? Illustrate your answer. Also state the
shortcomings of Sweezy’s model.

15. What is a cartel ? Assuming that there are only two firms, show how market
demand isdivided between thetwo firms.

16. Thedemand curvefor oligopoly firmsisgiven by thefunction
D,=50-0.5P,
Thefirmshowever believethat their individual demand functionis
D,=80-P,
Their cost function (identical) isgiven as
TC =150+ 10Q + 0.05Q?
(i) Fndtheinitial level of priceand output, and
(i) What istherange of variation in MC which will not affect the price and
output?

17. Suppose there are two oligopoly firms—Firm 1 and Firm 2. Firm 1 is a low-cost
firmwhereasFirm 2isahigh-cost firm. Both thefirmsface an identical demand
curvegiven by thedemand functionasQ=50-0.5P

The cost functions of thetwo firmsare given, respectively, as
TC,=100+20Q1+2Q1? and TC,=48+36Q, + 202
Findthefollowing:

(a) Priceand output of thefirmsseparately prior to Firm 1 working asthe price
leader.

(b) Priceand output of Firm 2 after it acceptsthe price leadership of Firm 1.
Long-Answer Questions

1. Distinguish between (a) perfect competition and imperfect competition, (b)
monopoly and monopolist competition and (c) monopolistic competition and
oligopoly.

2. How isthe price of acommodity determined in aperfectly competitive market?
[llustrate and explain how firmsunder perfect competition find their equilibrium.

3. Explain priceand output determination under the conditionsof perfect competition
intheshort-runand inthelong-run. lllustrate your answer graphically. How isthe
short-run equilibrium of afirm different fromitslong-run equilibrium?
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4. (a) Explainandillustrate priceand output determination by amonopoly firmin
theshort-run.

(b) How islong-run equilibrium of amonopoly firm different from short-run
equilibrium?llustrate your answer.

5. Suppose amonopoly firm facestwo markets (A and B) with different demand
curvesfor itsproduct. Explainand illustrate how adiscriminatory monopoly firm
would determineitsprofit maximizing output, divideitstotal output betweenthe
two markets and determine pricefor the two markets.

6. Why isthird degree price discrimination more common than thefirst and second
degree price discrimination? Explain the third degree price discrimination and
illustrate thefinal pogition graphically.

7. Explainand illustrate the determination of equilibrium price and output under
monopolistic competition in the short-run. How does a firm’s long-run equilibrium
differ fromitsshort-run equilibrium?

8. What is the factor that affects firms’ equilibrium in the long-run? Explain and
illustrate the determination of equilibrium price and output under monopolistic
competitioninthelong-run.

9. What is meant by selling cost? How does competitive selling cost affect firms’
equilibriuminthelong-run?Explain andillugtratethe ultimate position of thefirm
following Chamberlin’s approach.

10. Explain thekinked demand curve model and show that price once determined
under oligopoly doesnot change even if MC changeswithin arange.

11. What are the factors that create price leadership for afirm under oligopoly?
Explain price determination by using dominant firm leadership model . Show aso
how total demand i sdivided between the dominant firm and small firms.

12. Explainandillustrate the price leadership of alow-cost firm. Why do the high-
cost firmsaccept apricelower than their profit maximizing price?

13. Discuss the game theory and the prisoners’ dilemma in an oligopoly.
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. Proof. Let ussuppose alinear demand functionisgiven asQ = i — bp. From thisdemand
function, a price function is derived as P = a — bQ, where b gives slope of the demand
curve.

Given the price function, total revenue equation can be worked out as

TR =Q.P=Q(a-bQ)=aQ-bQ?

Since MR equalsthe first derivative of the TR equation,
TR _

0 =a-2bQ

Obvioudly, the slope of MR curve is — 2b whereas the slope of AR = - b. Thusthe rate of
fal in MRistwicethat of AR.
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Itisargued that the demand curve under monopolistic competitionisindeterminate. However,
for analytical convenience, it isassumed that the firmsunder monopolistic competition face
anidentical downward doping demand curve.

The other important change is increase in advertisement cost.

For a detailed analysis of ‘free entry” and “price competition” and of their combined effects,
see author’s Microeconomic Theory and Application (Pearson Education, 2003), Ch. 18,
Appendix.

Whether dlope of the ARincreases or notisameatter of empirical verification. However, the
theory of pricing under monopolistic competition assumes that at least the firms believe
that the demand curve for their product is more elastic than the market demand curve.

Alternatively, Eq. (4.22) can be solved for Q, by setting the equation equal to zero. Thus,
0.15Q,2+2Q,-195=0
In order to eiminate fraction 0.15, let us multiply both sides by 20. We get an equation as

=3Q*+40Q,-3900=0
By using quadratic formula, we get

Q = - 40+ ,/1600+12" 3900 - 40+ /1600 + 46800 _ - 40+ 220

6 6 6

Q =30
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5.0 INTRODUCTION

National incomeisthefina outcome of all economic activitiesof anationvaluedin
termsof money. National incomeisthe most important macroeconomic variableand
determinant of the businesslevel and economic statusof acountry. Theleve of national
income determinesthelevel of aggregate demand for goodsand services. Itsdigtribution
pattern determines the pattern of demand for goods and services, i.e., how much of
what good isdemanded and produced. Thetrend in national income determinesthe
trendsin aggregate demand and al so the economic prospects. Therefore, policy makers
and economic analysts need to keep in mind these aspects of the national income,
especially those having long-runimplications. National income or arelevant component
of itisanindispensabl e variable considered in economic forecasting.

Inthisunit, wewill discussthe basi c concepts of national income used in business
analysisand bus nessdecisions, methods of measuring nationa incomeand the classical
theory of output and employment.
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5.1 UNIT OBJECTIVES

After going through thisunit, you will beableto:
- Discussthe various measures of national incomelike GDP, NDP, GNPand NNP
- Describethe methods of measuring national income
- Explainthecircular flow of income and expenditure

- Assessthe classical theory of income, output and employment
- Comparetheclassical and the Keynesian modelsof income determination

5.2 MEASURES OF NATIONAL INCOME

Conceptudly, national incomeisthemoney valueof al final goodsand servicesproduced
inacountry during aperiod of one year. Economic activitiesgenerate alarge number of
goodsand servicesand make net addition to thenational stock of capital. Thesetogether
constitute the national income of a ‘closed economy’—an economy which has no economic
transactions with the rest of the world. In an “‘open economy’, national income includes
asothenet resultsof itstransactionswith therest of theworld (i.e., exportslessimports).

Economic activitiesshould bedistinguished from the non-economic activitiesfrom
anationa point of view. Broadly spesking, economicactivitiesincludeal humanactivities
which create goods and servicesthat can beval ued at market price. Economic activities
include production by farmers (whether for household consumption or for market),
production by firmsin theindustrial sector, production of goods and services by the
government enterprises, and services produced by businessintermediaries(wholesalers
andretailers), banksand other financial organizations, universities, collegesand hospitals
etc. On the other hand, non-economic activities are those which produce goods and
servicesthat do not haveany economic vaue. Non-economic activitiesincludespiritual,
psychological, socia and palitical services. The non-economic category of activitiesalso
includeshobbies, serviceto self, services of housewives, services of membersof family
to other membersand exchange of mutual services between neighbours.

5.2.1 Gross National Product (GNP)

Of thevarious measuresof national income used in national incomeanaysis, GNP isthe
most important and widely used measure of nationa income. Itisthemost comprehensive
measure of the nation’s productive activities. The GNP isdefined asthe value of all
final goods and services produced during a specific period, usually one year, plus
incomes earned abroad by the nationals minus incomes earned locally by the
foreigners. The GNP so defined isidentical to the concept of gross national income
(GNII). Thus, GNP = GNI. Thedifference between thetwo isonly of procedural nature.
While GNP isestimated on the basisof product-flows, GNI isestimated on the basi s of
money incomeflows, (i.e., wages, profits, rent, interest, etc.).

5.2.2 Gross Domestic Product (GDP)

The Gross Domestic Product (GDP) isdefined asthe market value of all final goods
and services produced in the domestic economy during aperiod of oneyear, plusincome
earned locally by the foreigners minusincomes earned abroad by the nationals. The
concept of GDP issimilar to that of GNP with asignificant procedural difference. In
case of GNP the incomes earned by the nationalsin foreign countries are added and
incomes earned locally by the foreigners are deducted from the market value of



domestically produced goodsand services. In case of GDP, the process is reverse—
incomes earned locally by foreigners are added and incomes earned abroad by the
national sare deducted from thetotal val ue of domestically produced goodsand services.

5.2.3 Net National Product (NNP) and Per Capita Income
NNP isdefined as GNP lessdepreciation, i.e.,
NNP = GNP - Depreciation

Depreciation isthat part of total productive assetswhichisused to replacethe
capital worn out in the process of creating GNP. Briefly speaking, in the process of
producing goods and services (including capital goods), apart of total stock of capital is
used up. ‘Depreciation’ is the term used to denote the worn out or used up capital. An
estimated val ue of depreciation isdeducted from the GNP to arrive at NNP.

The NNP, as defined above, gives the measure of net output available for
consumption by the soci ety (including consumers, producersand the government). NNP
isthereal measure of the national income. NNP = NNI (net national income). In other
words, NNP isthe same asthe national income at factor cost. It should be noted that
NNP ismeasured at market pricesincluding direct taxes. Indirect taxes are, however,
not apart of actual cost of production. Therefore, to obtain real national income, indirect
taxesare deducted from the NNP. Thus, NNPIlessindirect taxes= National Income.

5.2.4 Net Domestic Product (NDP)

Net Domestic Product isan annual measure of the economic output of astatethat is
adjusted to account for depreciation, cal culated by subtracting depreciation from the
gross domestic product (GDP). The net domestic product (NDP) equals the gross
domestic product (GDP) minus depreciation on acountry capital goods. Net domestic
product accountsfor capital that hasbeen consumed over theyear in theform of housing,
vehicle, or machinery deterioration. The depreciation accounted for isoften referred to
ascapital consumption allowance and representsthe amount of capital that would be
needed to repl ace those depreciated assets. The data shows net domestic product.

5.3 METHODS OF NATIONAL INCOME
ESTIMATION

National income of acountry isgenerated by its people participatingindifferent kinds
of economic activitiesand produce goods and servicesfor measuring national income.
Aneconomy isviewed from three different angles.

- The national economy is considered as an aggregate of producing units
combining different sectorssuch asagriculture, mining, manufacturing, tradeand
commerce, Services, etc.

- The whole national economy is viewed as a combination of individuals and
households owning different kinds of factors of production which they use
themselvesor sdll factor-servicesto maketheir livelihood.

- Thenational economy may also be viewed asacollection of consuming, saving
and investing units(individual s, househol dsand government).

Following these notions of anational economy, national income may be measured by
threedifferent corresponding methods:

- Net product method—when the entire national economy is considered as an
aggregate of producing units

National Income and Its
Classical Determination

NOTES

Check Your Progress

1. What is national
income?

2. Define Gross
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- Factor-income method—when national economy is considered as combination
of factor-ownersand users

- Expenditure method—when national economy is viewed as a collection of
spending units
The procedureswhich arefoll owed in measuring the national incomein aclosed
economy—an economy which has no economic transactions with the rest of the world—
arebriefly described here. The measurement of national incomein an open economy
and adjustment with regard to income from abroad will be discussed subsequently.

5.3.1 Net Output or Value Added M ethod

The net output method isalso called thevalue added method. Initsstandard form, this
method consistsof three stages: (i) estimating the gross val ue of domestic output inthe
variousbranchesof production; (ii) determining the cost of material and servicesused
and al so the depreciation of physical assets; and (iii) deducting these costsand depreciation
from grossval ueto obtain the net value of domestic output.... The net value of domestic
product thus obtained isoften called the val ue added or income product whichisequal
to the sum of wages, salaries, supplementary labour incomes, interest, profits, and net
rent paid or accrued. Let usnow describethe stages (i) and (i) in some detail.

(a) Measuring Gross Value

For measuring the gross val ue of domestic product, output isclassified under various
categorieson thebasisof the nature of activitiesfrom which they originate. The output
classification variesfrom country to country depending on: (i) the nature of domestic
activities; (i) their Significancein aggregate economic activities, and (iii) availability of
requisite data. For example, inthe US, about seventy-onedivisonsand subdivisionsare
usedto classify thenationa output; in Canadaand the Netherlands, classificationranges
from adozento ascore; andin Russia, only half adozen divisonsare used. According
tothe CSO publication, fifteen sub-categoriesare currently usedin India.

After the output is classified under the various categories, the value of gross
output iscomputed intwo aternativeways: (i) by multiplying the output of each category
of sector by their respective market price and adding them together, or (ii) by collective
data about the gross sales and changes in inventories from the account of the
manufacturing enterprises and computing the value of GDP on the basis thereof. If
thereare gapsin data, some estimates are made thereof and gapsarefilled.

(b) Estimating Cost of Production

Thenext step in estimating the net national product isto estimate the cost of production
including depreciation. Estimating cost of productionis, however, arelatively more
complicated and difficult task because of non-availability of adequate and requisite data.
Muchmoredifficult isthetask of estimating depreciation sinceit involvesboth conceptua
and statistical problems. For thisreason, many countriesadopt factor-income method
for estimating their national income.

However, countries adopting net-product method find some waysand meansto
calculate the deductible cost. The cost are estimated either in absoluteterms (where
input dataare adequately available) or asan overall ratio of input to thetotal output. The
general practicein estimating depreciation isto follow the usual business practice of
depreciation accounting. Traditionally, depreciation iscal culated at some percentage of



capital, permissibleunder thetax-laws. In someestimatesof national income, theestimators ~ National Income and Its
deviate from the traditional practice and estimate depreciation as some ratio of the ~ 1assical Determination
current output of final goods.

Following asuitablemethod, deductible costsincluding depreci ation areestimated
for each sector. The cost estimates are then deducted from the sectoral gross output to
obtainthe net sectoral products. The net sectoral products arethen added together. The
total thusobtained istaken to bethe measure of net nationa productsor national income
by net product method.

5.3.2 Factor-Income M ethod

NOTES

This method is also known as income method and factor-share method. Under this
method, the national income is calculated by adding up all the “incomes accruing to the
basic factors of production used in producing the national product’. Factors of production
are conventionally classified asland, labour, capital and organization. Accordingly, the
national income equal sthe sum of the corresponding factor earning. Thus,

National income = Rent + Wages + Interest + Profit

However, inamodern economy, itisconceptudly very difficult tomakeadigtinction
between earnings from land and capital, on the one hand, and between the earnings
from ordinary labour and entrepreneurial functions, onthe other. For the purpose of
estimating nationa income, therefore, factorsof production arebroadly grouped aslabour
and capital . Accordingly, national incomeis supposed to originate from two primary
factors, viz., |abour and capital . In someactivities, however, |abour and capital arejointly
supplied and it is difficult to separate the labour and capital contents from the total
earnings of the supplier. Such incomes are termed as mixed incomes. Thus, the total
factor-incomesaregrouped under three categories, (i) labour incomes, (i) capital incomes,
and (iii) mixedincomes.

(a) Labour Incomes

Labour incomesincluded in the nationa income have three components: (a) wagesand
salaries paid to the residents of the country including bonusand commission, and socia

security payments; (b) supplementary labour incomes including employer’s contribution
to social security and employee’s welfare funds, and direct pension payments to retired
employees; (c) supplementary labour incomesinkind, e.g., free health and education,
food and clothing, and accommaodati on. Compensationsin kind in theform of domestic
servants and such other free-of-cost services provided to the employeesareincluded in
labour income. War bonuses, pensions, servicegrantsare not included inlabour income
as they are regarded as “transfer payments’. Certain other categories of income, e.g.,

incomesfrom incidental jobs, gratuities, tipsetc., areignored for thelack of data.

(b) Capital Incomes

According to Paul Studenski, capital incomesincludethefollowing capital earnings:

- Dividendsexcludinginter-corporate dividends
- Undistributed before-tax-profits of corporations

- Interest on bonds, mortgages, and saving deposits (excluding interests on war
bonds, and on consumer-credit)

- Interest earned by insurance compani esand credited to theinsurance policy reserves
- Netinterest paid out by commercia banks
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- Netrentsfromland, buildings, etc., includingimputed net rentson owner-occupied
dwellings

- Royadlties
- Profitsof government enterprises

The data for the first two items are obtained mostly from the firms’ books of
accountssubmitted for taxation purposes. But the definition of profit for national accounting
purposesdiffersfrom that employed by taxation authorities. Someadjustmentsinincome
tax data become, therefore, necessary. The data adjustments generally pertain to:
(i) excessive alowance of depreciation made by thefirms; (ii) elimination of capital
gains and losses since these do not reflect the changes in current income; and (iii)
elimination of under or over-valuation of inventorieson book-val ue.

(c) Mixed Income

Mixed incomesinclude earningsfrom: (a) farming enterprises, (b) sole proprietorship
(not included under profit or capital income); and (c) other professions, e.g., legal and
medical practices, consultancy services, trading and transporting. Thiscategory also
includestheincomesof those who earntheir living through various sources aswages,
rent on own property and interest on own capital.

All thethreekindsof incomes, viz., labour incomes, capital incomesand mixed
incomes added together give the measure of national income by factor-income method.

5.3.3 Expenditure M ethod

Theexpenditure method, a so known asfinal product method, measuresnationa income
at thefinal expenditure stages. In estimating thetotal national expenditure, any of the
two following methods arefollowed: fir s, all the money expendituresat market price
are computed and added up together, and second, the value of al the productsfinally
disposed of are computed and added up, to arrive at thetotal national expenditure. The
itemsof expenditurewhich aretaken into account under thefirst method are: (a) private
consumption expenditure; (b) direct tax payments; (c) paymentsto the non-profit-making
indtitutionsand charitable organizationslike school s, hospitals, orphanagesand (d) private
savings. Under the second method, the following items are considered: (i) private
consumer goodsand services, (ii) privateinvestment goods; (iii) public goodsand services,
and (iv) net investment abroad. The second method ismore extensively used because
the datarequired in thismethod can be collected with greater ease and accuracy.

Treatment of Net |ncome from Abroad

We have so far discussed methods of measuring national income of a ‘closed economy’.
But most economiesare openinthe sensethat they carry out foreign tradein goodsand
services and financial transactions with the rest of the world. In the process, some
nations get net income through foreign tradewhile somelosetheir incometoforeigners.
Thenet earningsor lossin foreign trade affectsthe national income. In measuring the
national income, therefore, the net result of external transactions are adjusted to the
total. Net incomesfrom abroad are added to, and net | ossesto theforeignersare deducted
fromthetotal national income arrived at through any of the above three methods.

Briefly speaking, dl exportsof merchandiseand of serviceslikeshipping, insurance,
banking, tourism, and giftsare added to the national income. And, all theimportsof the
corresponding items are deducted from the value of national output to arrive at the
approximate measure of national income. To thisisadded the netincomefrom foreign
investment. Theseadjustmentsfor internationa transactionsarebased ontheinternationa
balance of paymentsof the nations.



54 CIRCULAR FLOW OF INCOME AND
EXPENDITURE

Aneconomy isasystem of interrelated economic activitiesand economic transactions.
Bas c economic activitiesinclude production, exchange and consumption. The economic
activitiesare carried out in an integrated system and lead to a continuous process of
economic transactions. Economic transactions generate two kinds of flows:

(1) Product or goodsflow
(i) Money flow
The goods flow consists of factor and product flows, i.e., flow of factors of
production and of goods and services. In amonetized economy, factor and product
flowsgenerate money flowsin theform of factor paymentsand paymentsfor goodsand
sarvices. Thetwo kindsof flowsgo in oppositedirectionsin acircular manner and make
two kindsof circular flows. An economy keepsworking solong asthetwo flowsgoon

uninterrupted. Theworking of an economy can therefore be viewed ascircul ar flows of
product and money and the size of the economy asthe volume of goodsflow.

This section presents a brief description of how goods and factor flows are
generated and how economy worksin asystematic manner. To beginwith, wewill give
first adescription of circular flowsin asimple economy consisting of only two sectors:
(i) householdsand (ii) firms. The househol ds have two characteristics. (a) they are
ownersof all factors of production, and (b) they are consumer of al final goodsand
services. Firms, on the other hand, have two characteristicstoo: (i) they hirefactors of
production fromthe households, and (ii) they sell their final productsto the households.
This model isthen extended to include the government sector making it a 3-sector
modd . Finally, themode isextended further toinclude a so theforei gn sector (comprising
only exportsand importsgoods and services) to makeit acomplete circular flow model
consi sting of households, firms, government and foreign sector.

5.4.1 Circular Flows in a Simple Economy Model

We begin with the description of circular flowsin asimple economy consisting of only
two sectors, viz., householdsand firms. In our simple economy thereisno government
and noforeign trade. In our smple economy model, householdsare assumed: (i) to own
all thefactorsof production (ii) to consumeall final goodsand services, and (iii) their
income consists of wages, rent, interest and profits. The businessfirms, on the other
hand, areassumed: (@) to hirefactorsof production from the households; (b) they produce
and sell goods and servicesto the househol ds; and (c) they do not save, i.e., thereisno
corporate saving.

The working of and circular flows of incomes and expenditure in two-sector
model areillustratedin Fig. 5.1. Asthefigure shows, factorsof production flow fromthe
householdsto the factor market and from the factor market to thefirms. Asshownin
thelower half of the figure, goods and services produced by the firms flow from the
firmsto the househol ds. The arrows showing factor and product flows make theproduct
flowsor real flows. Notethat real flowstake acircular path.
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Fig. 5.1 The Circular Flows of Goods and Money in a Smple Economy

Real flows generate money flows. Asthe figure shows, money flowsfrom the
firmsto the householdsin the form of factor paymentsin the form of wages, interest,
rent and dividends. Factor payments make househol d incomes. Househol ds spend their
incomes on goods and servicesthey consume. Asaresult, money incomesflow from
the householdsto thefirmsin theform of paymentsfor goodsand services. Thus, factor
payments by the firmsand payments made by the householdsfor goodsand services put
together makethecircular flow of money.

Notethat product and money flowsmakethe circular flowsin the economy and
that product and money flow in oppositedirection. Theseflowsrepresent theworking of
thesimple economy. Animportant feature of product and money flowsisthat thevalue
of real flow equals the money flow. This equality results from the fact that factor
paymentsare equal to household incomesand since househol dsspend their total income
on consumer goods and services, household expenditure equal sthe total receipts of
thefirms, which equal sthe val ue of the output. These equalitiescan be summarizedin
the form of identities as follows. In the final analysis, household incomes © factor
payments® the money value of output. Thisidentity holdsso long ashousehol ds spend
their total income, i.e., householdsdo not hoard any part of their income, and firmsspend
their total recei ptson hiring factorsof production from the househol ds.

5.4.2 The Effect of Withdrawals and I njections

The real and money flows shownin Fig. 5.1 assumesthat there are no withdrawals
from and injections into the economy. Withdrawals refer to withholding of money
incomes from expenditure. Note that this withholding is not ‘saving’ for savings are
returned to the circular flowsin the form of purchase of capital goods (investment).
Withdrawals are also called leakages. Injection, on the other hand, means money
expenditurein additionto factor incomespaid by thefirm. Inreality, however, thereare
withdrawalsfrom and additionsto thecircul ar flows.



Let uslook at the formsand nature of withdrawalsand injections. In our two- National Income and Its
sector model, awithdrawal is an amount set aside by the households and/or bythe ~ C1@ssical Determination
firms, not to be spent on the goods and services over a period of time. For example,
if households set aside apart of their current income asa provision for old age or as
security against the loss of job, etc., it iscalled awithdrawal. It isimportant to note NOTES
againthat awithdrawal isnot saving. For, savingsare ultimately returned to thecircular
flowsin theform of investment expenditure. Likewise, firmsmay withhold an amount
from factor payment stream and not return it to the circular flows in anticipation of
depression. Withdrawal s reduce the volume of the circular flow.

Injections, on the other hand, are the amount that is spent by the households
and/or firms in addition to their current incomes generated within the regular
economy. | njectionsmay be made by the householdsin theform of spending past savings
or hoardings. Injection by the firmsmay take theform of spending their accumulated
savings. Firmsmay inject money into the economy by borrowing from abroad. I njections
increase the size of the flow.

5.4.3 Circular Flows of Goods and Money in a Three-Sector
Economy

Thissection presentscircular flowsin athree-sector model. A three-sector model is
created by adding the government sector to the two-sector model. Theinclusion of the
government into the model brings in the government’s economic roles and the effect of
itsfiscal operationsonthecircular flows. For smplicity sake, however, wewill consider
only threekindsof monetary flowsbetween thegovernment and therest of the economy,
viz,

(i) Directtaxeson both householdsand firms
(i) Government expenditure
(i) Transfer paymentsand subsidies

Thesefiscal operations of the government have different kinds of effectsonthe
circular flowsof goodsand money flows.

Thereal and money flowsin athree-sector model are showninFig. 5.2. Note
that in this modified figure, “factor market’ is placed in the center to make place for the
‘government sector’ at the top. In Fig. 5.2, real and money flows between the households
and firms (or business sector) arethe sameasshowninFig. 5.1. Let usnow look at the
real and money flows between the government on one hand and householdsand firms
ontheother.

AsFig. 5.2 shows, apart of the household incomesflowsto the government in
payment for taxes. The government spends a part of its tax revenue as “factor payments’
tothe households, i.e., on purchase of factor services (labour and private property) and
apartintheform of transfer payments, as pension and food subsidy. Theseflowsmake
money flow between the househol ds and the government. Asregards the real flows,
factorsof production move from the househol dsto the government and social services
(schools, hospitds, police, roads, etc.) flow from the government sector to the househol ds.
These flows make the real flows. Thus, a part of household resources (real) and of
money incomeskeep circulating between the househol dsand the government. Notethat
the two flows need not be equal .
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Fig. 5.2 Real and Money Flows in a Three-Sector Model

Similar flowstake place between the government and thefirms. Firmspay apart
of their incomes astaxesto the government. In return, the government paysback apart
of itstax revenue in the form of paymentsfor purchasesfrom the firmsand apart as
subsidies. Thismakes money flow between householdsand firms. The flow of goods
and servicesfrom firmsto government makesthereal flow.

It may be noted at the end that taxes are withdrawals from the circular flows
and government expenditure is an injection into the income stream. The transfer
payments by government (e.g., old age pension, subsidies, unemployment allowance,
etc.) areinjectionsto the circular flows.

5.4.4 Circular Flows in a Four-Sector Model: A Mode with
Foreign Sector

In thissection, we describe circular flows of goodsand money in afour-sector model.
Four-sector model isformed by adding foreign sector to the three-sector model. Foreign
sector consistsof two kindsof internationa economic transactions:

(1) Foreigntrade, i.e., export andimport of goodsand services
(i) Inflow and outflow of capita

International transactionsand the consequent flows of goods and money makea
complex system. For simplicity sake, however, we assumethat foreign sector consists
only of exports (X) and imports (M) of goods and servicesand that househol ds export
only labour but import goodsand non-labour services.

Thecircular flowsof goodsand money in four-sector mode! areillustratedin Fg.
5.3. Inthisfigure, theinternal flowsof goodsand money: (i) between householdsand
firms, (ii) between househol dsand government, and (iii) between firmsand government
arethesameasshowninFig. 5.2. Wewill therefore concentrate on the flows of goods



and money: (i) between householdsand therest of theworld, (ii) between domestic
firmsand therest of theworld, and (iii) between government and the rest of theworld.

In Fig. 5.3, “foreign sector’ is shown at the bottom of the figure. As mentioned
above, foreign sector consistsof exportsfrom and importsto the domestic economy by:
(&) households, (b) firms, and (c) government. Asshown in thefigure, househol dsexport
only manpower (labour). Inreturn, they receive foreign remittances. But they import
goodsand servicesfor which they make payments. Theinflowsand outflowspertaining
to househol ds need not be equal. Firms, on the other hand, are shown to import and
export both goods and services. Soisthe case with the government. The government
sector exportsand imports both good and services.
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Fig. 5.3 Circular Flows in Four-Sector Model
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Let uslook at the consequences of exportsand importson thevolume of circular
flows. Exports(X) from any sector make goodsand servicesflow outsidethedomestic
economy and make money (foreign exchange) flow into the domestic economy inthe
form of ‘receipts from export’. Exports make foreign incomes flow into the domestic
economy. Similarly, imports (M) cause inflow of goods and services and outflow of
money converted to foreign exchange. Thismeansoutflow of domesticincometoforeign
countries. Another flow is generated by the “‘export of manpower’ by the households.
The export of manpower brings in “foreign remittances’ in terms of foreign exchange.
Foreign exchange converted to domestic currency makes another inflow of income.
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These inflows and outflows go on continuously so long asthereisforeign trade and
export of manpower.

Sofar asthe effect of foreign trade on the magnitude of theoverall circular flows
is concerned, it depends on the trade balance, defined as X — M. If X > M, it means
inflow of foreign incomeis greater than its outflow or thereisnet gain from foreign
trade. Thisincreasesthemagnitude of circular flowsof income and expenditure. By the
samelogic, if X< M, it decreasesthe magnitude of circular flows. And, if X=M, inflow
and outflows of incomesare equal. Thisleavesthe circular flows unaffected.

5.5 CLASSICAL THEORY OF OUTPUT AND
EMPLOYMENT

Following the publication of Adam Smith’s classic entitled An Inquiry into the Nature
and Causes of the Weal th of Nationsin 1776, abody of economic theory wasgradually
devel oped during the following century and ahalf. The chief architects of thistheory,
known asthe classical economic theory, were David Ricardo, John Stuart Mill, Jean
Baptiste Say* and Alfred Marshall. The problem of unemployment was not the primary
concern of thistheory. Assuming that full employment existsin theeconomy inthelong
run, the classical economic theory was mainly concerned with the discussion of those
factorswhich determined:

What goods and serviceswoul d be produced in the economy with itsgiven
resources

The allocation of the economy’s given resources between their different rival
uses

The relative prices of different goods and services and of the factors of
production

Thedistribution of income earned from producti on between the different co-
operating factorsof production

Theclassical economistsassumed that full employment wasanormal featurein
the economy. According to them, in alaissez-faire economy market forcesoperated in
the system which maintained full employment and consequently kept the aggregate
output at thelevel producibleunder conditionsof full employment. Intheclassical economic
theory, full employment wasaruleinthelong period. Deviationsfrom it were viewed
only astemporary exceptions. Full employment did not, however, rule out theexistence
of some unemployment in the economy. Even at the “full employment’ level, there would
be some peoplein the economy who could be either frictionally or voluntarily unemployed.
Thefrictional unemployment wastemporary unemployment between job changesor on
entry into thelabour forcewhile searching for jobsdueto thewant of adequate knowledge
about the avail able job opportunitiesin the economy on the part of workers. Voluntary
unemployment was dueto the reluctance or refusal on the part of workersto work at
the going wage. Workers agitating for higher wageswere an example of thevoluntarily
unemployed workers. Whilefrictional unemployment would disappear with theworkers
getting acquai nted with the avail ablejob opportunitiesin due course of time, voluntary
unemployment was due to the workers’ refusal to work at the current wage and did not
worry theclassical economigts. Inshort, full employment only implied that involuntary
unemployment—a state of being unemployed in spite of the workers’ willingness to
work at the going wage rate—did not exist in the economy.



But what woul d happen if therewereworkerswho wereinvoluntarily unemployed National Income and Its
intheeconomy?According totheclassical economictheory, if thereisunemploymentjn ~ <1assical Determination
theeconomy, forces of correctionwill sooneliminateit andwill restorefull employment
intheeconomy. Thebas c classcal tenet wasthat in afree market economy, the aggregate
demand for goods and servicescould not, except temporarily, fall short of the aggregate NOTES
supply of goods and services. Aslong asthe aggregate demand equalled the aggregate
supply, therewasno barrier to the production of goods and services corresponding to full
employment inthe economy. Inthe classical view, lapsesfrom full employment were
infrequent and short-lived. Depressionswere, therefore, considered infrequent and short-
lived occurrences. Thisconclusionis, however, puzzling to any seriousstudent of economic
history who knows about the severe and prolonged depressions of the 1870s, 1930sand
other periods.

Althoughtheclassical theory of employment, output and pricelevel wasattacked
by afew dissentersin the 191 century—Thomas Robert Malthus, Jean Charles Leonard
de Sismondi, Karl Marx, J. A. Hobson, Silvio Gesell and others—the attack was
unsuccessful because no alternative theory was constructed to replace the classical
theory. *Since Malthus was unable to explain clearly (apart from an appeal to the facts
of common observation) how and why effective demand could be deficient or excessive,
he failed to furnish an alternative construction, and Ricardo conquered England as
completely asthe Holy Inquisition conquered Spain. Not only was histheory accepted
by the city, by statesmen and by the academic world. But controversy ceased; the other
point of view compl etely disappeared; it ceased to be discussed. The great puzzle of
Effective Demand with which Malthus had wrestled vanished from economic literature.

John Maynard Keynes successfully attacked the classical explanation of the
determination of aggregate employment, output and general price level. It was the
assumption of agiven volume of total output, rather than itscomposition and technique
of production, which was severely attacked by K eynes.® The great depression of the
30sgave asevereblow to the naive classical economic theory.

The essential feature of classical macroeconomic analysisisthat it presentsa
mode of full employment inthe economy inthelong period. Underlyingtheanaysis, are
the assumptions of perfect competition inthefactor and product marketsand profit-
maximization on the part of firms. There are three marketsto study. First, thereisthe
labour market which dealswith the supply of and thedemand for [abour. Theequilibrium
condition for full employment inthelabour market requiresthat the wage should be one
corresponding to which the demand for and the supply of labour inthemarket arein
equilibrium, i.e., thereisneither an excesssupply of nor an excessdemand for labour in
themarket. Inthelabour market we are concerned with the analysis of theform of the
aggregate demand and the aggregate supply functions of labour.

Second, thereisthe product market with itsequilibrium flow conditionwhichis
equivalent in macroeconomic equilibriumto an equality between saving and investment.
The equilibrium condition in the capital-bonds—market requires the equilibrium between
the ex-anteinvestment and ex-ante saving. Third, thereisthe money market whichis
concerned with the demand for and the supply of money. Thefirst two markets deal
with the equilibrium of the real sector of the economy while the money market is
concerned with theequilibrium of the monetary sector of the economy. Theequilibrium
inthemonetary sector determinesthe absolute pricelevel which doesnot influencethe
relative prices, aggregate employment and output which are determinedin thereal sector
of theeconomy. In short, thereisadichotomy or separation between thered and monetary
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sectors of the economy in the class cal economic system. Thisdichotomy arisesfrom
the argument of the classicists that ‘money is a veil” (neutral).

In the classical economic theory, money does not matter and itsfunction in the
economy ismerely tofacilitate thereal transactionsby serving asamedium of exchange.
Itisneutral and doesnot interferewith thereal processesof productionand distributionin
the economy; it only facilitates production, i.e., lubricates the wheel s of the economic
system. According to the classicists, changesin the money supply cause proportionate
changesonly intheequilibrium valuesof thenominal variables, leaving theequilibrium
vauesof thereal variables(output, employment, real wage, interest rate, etc.,) unchanged.
Theequilibriumvauesof thesered variablesareexclusvely and solely determinedinthe
real sector—in the labour, capital and commodity markets. In classical macroeconomics,
the economy’s real sector can, therefore, be dichotomized from its monetary sector.

Money, however, does something morethan merely act asamedium of exchange
inthe economy. In adynamic world with uncertain future, money isal so demanded for
asset purposes. Consequently, it influencesboth the production and distributioninthe
economic system. In other words, changeswhich take place in the monetary sector also
influencethereal sector of the economy.

5.5.1 Aggregate Output and Employment

Theclass ca macroeconomic theory explainsthe determination of theequilibriumleve of
aggregate employment and output, real wage, saving and investment, rate of interest,
general pricelevel and money wage. According to the classical theory, the equilibrium
aggregate real output and employment are determined from the aggregate production
function and labour’s demand and supply schedules. The demand schedule for labour is
derived from theaggregate production function. Theaggregate production function shows
that withthegiven capita sock, natural resourcesand technology, additiond 1abour employed
yieldsdiminishingadditiona output, i.e., themargina physcal product of labour diminishes.
In other words, thefaling positive d ope of the aggregate production function indicatesa
positive but diminishing margina physical product of labour (MPP, ). Consequently, the
margina physica product of labour curve (MPP, ), whichisalso the short period demand
curvefor Iabour (D, ) onthe assumption that the profit-maximizing perfectly competitive
firms hire labour upto a point where the real wage paid to labour equalsthe marginal
physica product of labour, hasanegative dope. All dong thisshort period demand curve
for labour, thereal wage equal sthemarginal physical product of labour, i.e.,

¥:MM1 (5.1

Thisequation explainsthe equilibrium condition of thedemand for [abour for the
firm. 1t explainsthat themargina physica product of labour for the competitivefirm should
be equal to thereal wage paid by thefirm to labour or the money wage paid by thefirm
should beequal to thevalue of themarginal physical product of labour for thefirm, i.e.,

W=MPP xP (5.2
Thisconditionissimilar to thefamiliar microeconomic theory condition that in
equilibrium themarginal cost should be equal to the marginal revenuewhichisaways

equal to the average revenuefor aperfectly competitive firm* because from equation
(5.2) weobtainthe condition:

44

=P=MC .(5.3)
MPP,




Thedemand for labour (D, ) being negatively related to thereal wage, the demand National Income and Its
function for labour can bewritten as; Classical Determination
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Furthermore, thereal wage of labour should be equal to the marginal physical
product labour, i.e.,

NOTES

W _ dQ

P dN
where dQ/dN (labour’s marginal physical product) is positive but diminishing as
employment increases.

Theclassical supply function of labour ispositively dopinginrelationto real wage
showing that theamount of labour (total number of man-hours) offered by theworkers
for work increases asreal wageincreases. The positively sloping supply function of
labour explainsthat work isirksome and thisirksomenessincreases as the number of
man-hoursworked per time unit increases. It is, therefore, necessary to pay ahigher
real wage as payment to workersto compensate for the increasing irksomeness and
fatigue experienced by theworkersinworking for longer hours.> Each point located on
the supply curve of labour is a full employment point because at the real wage
corresponding to each such point the amount of |abour offered isthe maximumwhich
theworkersarewillingto offer.

Accordingly, the classi cal labour supply function can bewritten as.

. ) dSy
§ = 8¢h ‘.a,anddaé/v6>0 ..(5.5)

&P o

Once the labour’s supply and demand functions are determined, equilibrium in the
labour market inthe economy isdetermined at that real wage where the demand for and
the supply of labour arein equilibrium, i.e., where the supply and demand curves of
|abour intersect each other. Thisequilibrium real wageisW/P, inFigure5.4(B). At any
real wage higher than thisequilibrium real wage, thelabour market will not be cleared
and there shall emerge an excess supply (unemployment) phenomenon in the labour
market.

Conversaly, at any real wagelower than thisequilibrium real wage, the demand
for labour shall exceed its supply resulting in labour shortage. In the first situation,
competition among theworkersfor jobswill bid down thereal wagewhileinthesecond
Situation, competition among employersfor hiring moreworkerswill raisetherea wage
eventually to theequilibrium real wage. The equilibrium employment ON, representsfull
employment in the labour market. The aggregate real output corresponding to full
employment isdetermined by the short period aggregate production function givenin
Figure5.4(A). Corresponding to the ON, full employment, the aggregatereal output is
0Q, whichisthefull employment output.

Accordingtotheclassical theory of output and employment, changesin thetotal
employment, real wage and total output are possible only through changesin the supply
of labour, economy’s total capital stock and technology. For example, an increase in
populationwill, by shifting thelabour supply curve(§ § ) totheright and by reducingthe
equilibrium redl wage, raisethelevel of equilibrium employment and output intheeconomy.
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Similarly, an improvement in technology or an increase in the economy’s capital stock
will, by shifting the aggregate production function upward, makeit profitablefor the
employersto hire more workers at any given real wage. Consequently, the demand
curvefor labour (D, D, ) will shift upwardtotheright raising the equilibriumrea wage,
total employment and output inthe economy.

The equilibrium employment determined in the labour market represents full
employment sinceat thislevel of employment, al thosewho areableandwillingtowork at
theprevailingwageareemployed. Snceany other level of employment denotesdisequilibrium
inthelabour market, it followsfrom thisthat equilibriumin thelabour marketintheclassca
theory isnecessarily asituation of full employment. Intheclassical system any extent of
unemployment, ignoring thefrictional unemployment®which isapassing phenomenon,
which persgsat thisequilibriumlevel isnecessarily vol untary unemployment whichisdue
totherefusal of workerstowork at the going real wage. For example, in Figure5.4(B) at
the WP, red wageany personwhoisunemployediscons dered to bevoluntarily unemployed
if heingistson accepting work only at amoney wage which at theexisting general price
level would mean ahigher thantheequilibriumreal wageW/P,. Obviously, hewantsared
wagewhichisincong stent with themarginal physical product of hislabour. Consequently,
he himself isto be blamed for remaining unemployed.
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Assuming aconstant general pricelevel, thereisno barrier to full employmentin National Income and Its
theclassical system provided workersarewillingto reducetheir money wagesufficiently ~ 'asical Determination
enough to produce that real wage at which the employerswill hire all those who are
willing to work. Thus, wage-price flexibility is al that is needed to guarantee full
employment inthe classical economic system. Inshort, inafreeand perfectly competitive NOTES
labour market, thereissomereal wage at which the market will be cleared inthe sense
that no one ableand willing to work at that real wagewill remain unempl oyed.

5.5.2 Say’s Law of Markets and the Quantity Theory of Money

Inthe classical macroeconomic theory, theequilibrium real wage givesthelevel of full
employment which, with thegiven aggregate production function, givesthefull employment
level of the economy’s aggregate real output. Given the system of flexible wage-price,
full employment would prevail inthe long-runin the economy because the aggregate
demand for goods and services would always be adequate to clear the market.
Consequently, there was no problem of market glut or of general overproductioninthe
economy.

The possibility of deficiency of the aggregate effectivedemand asabarrier tofull
employment in the economy wasruled out inthe classical theory. Theargument denying
thepossihility of general deficiency of the aggregate effective demand causing depression
and unemployment in the economy is contained in the statement known as the Say’s Law
of Markets,” named after the famous 19" century French economist Jean Baptiste Say
(1767-1862) who popularized Smith’s ideas in France. The two basic pillars on which the
elegant edifice of the classical macroeconomic theory stands are the Say’s Law of
Markets and the quantity theory of money. Say’s Law of Markets states that supply
createsitsown demand. Consequently, whatever bethelevel of aggregate output inthe
economy, it will awaysbe demanded for consumption andinvestment. Individualsengage
themsel vesin productive activitieswith the sole purpose of purchasing goodsand services
with the remuneration they receive for their labour. Say’s Law is a denial of the general
overproduction and unemployment in afree market economy. The classic statement of
Say’s Law of Markets upholds the thesis that the free market price system provides for a
growing popul ation and anincreasein capita. In an expanding economy, themarket islarge
enough to demand all the productsofferedin exchange.

According to Keynes, Say’s Law of Markets, underlies the whole classical theory
which would collapse without it.8 This assertion is not, however, true. If Say’s Law
operated, it would be sufficient to uphold the conclusions of the classical economics.
However, it iscertainly not necessary. When the margina propensty to consumeisless
than unity, any deflationary gap which may appear in the economy will be closed by the
fall inprices, which by raisng thereal wealth and lowering theinterest ratewouldraise
the aggregate demand. What is needed isthat pricesshould fall low enough to enable
the aggregate demand to rise enough to become equal to the aggregate supply at full
employmen.

In abarter economy, where anindividual receivesno money but only goodsin
exchange for goods, Say’s Law of Markets unquestionably holds. In such an economy,
peoplework to produce goods solely either to consume these goods themselvesor to
exchangethesefor some other goodsrequired for their own consumption. Thevery act
of productionimpliesan equal demand for the goods and servicessincetheam of each
producer iseither to satisfy hisown wantsdirectly or to exchange hisoutput for other
goods and services. Thus, hewould not hoard goods.
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Whether peopl e consume the goods produced by them themsal vesor barter them
with the goods produced by othersin the economy, they necessarily createthe aggregate
demand for the goodswhichisequal to the aggregate supply of thegoodswhichthey have
created through their productiveactivities. The priceratio between different goodswould
be determined by the supply of and the demand for these goodsand aset of equilibrium
priceswould awaysbereached whichwould clear the market. If the price of one product
was higher compared with the price of the other product with equal cost of production,
resources would shift away from the production of lower priced commodity to the
production of higher priced commodity. Consequently, the price of thefirs commodity in
themarket would fal duetoitsincreased supply. Thus, the price-equaizing processwould
gart inthe economy and would continueuntil theequilibrium pricesof boththegoodswere
equa . In abarter economy, the market-clearing mechanism ensuresthat all goodsare
either directly consumed or exchanged at some positive prices.

The same argument would apply in a money economy provided the same
assumptionswhich holdfor all other goodsalso hold good for money, i.e., if itisnever
hoarded and can waysbeloaned at apositive price. According to the classcal economic
theory, although in an exchange economy individualsare paid for their work in money
instead of being paidin goods and services, by serving asamedium of exchange money
merely facilitatestrading or exchangewhich wascumbersomein barter. Money ismerely
a convenient device for avoiding the clumsiness of barter. Itis a “veil’ for concealing the
fact that ‘what constitutes the means of payment for commodities is simply commodities. ™
Consequently, money isneutral and doesnot influencethereal processesof production
and distribution in the economy. Since money itself isbarren, norational personwould
hold idle cash balancesin excessof histransactional requirements. Inamoney economy;,
individualswill exchange money for goods and servicesinstead of bartering the goods
and services.

Thisdoesnot preclude, however, the possibility of someindividualssaving apart
of their money incomein the economy. Infact, savingwas considered arational act on
the part of individualswith foresight. Inthe classical theory, saving did not, however,
create any deficiency of the aggregate effective demand. But why? The classical
economists’ answer was simple. A rational saver would not hoard money—Kkeep his
savings in the form of idle cash balances—because money was barren on the income
sidewhileitsstoring involved some cost for itsowner. Conseguently, no oneoutsidea
lunatic asylum would hoard money since he could always either lend his savingsto
businessmen and financial intermediaries (banks) and earn interest or earn profit by
making direct investment in some business enterprise. Since businessmen and bankswill
invest these fundsin the productive activities, money will always be spent keeping the
economy’s total spending (aggregate demand) always equal to total income (aggregate
supply). Inthe classical economic theory, saving did not poseany seriousproblem since
it was put back through theinvestment into the aggregate money spending flow thereby
keeping the aggregate demand equal to the aggregate supply.

From the macroeconomic consderation, what isimportant isthat themoney which
iswithdrawn from the aggregate spending stream by those who save must be put back
in the stream in the form of spending by some others to keep the aggregate money
spending flow intheeconomy constant. From the macro point of view, itisnot important
who spendsthe money. Sincein the 19" century, new avenuesof investment promising
handsome positive returns had not been exhausted, there was ready demand for the
investible funds (savings) at some positiverate of interest. Therate of interest at which



savingsarelent to the borrowersisdetermined, like any price, by the demand for and the National Income and Its
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decreasein the supply of these fundswill raisetherate of interest and vice versa. No

matter how much the supply and the demand schedulesfor theinvestiblefunds shifted,

the classical economistsfirmly believed that the form™© of these two scheduleswas NOTES

such that the capital market would always be cleared at some positiverate of interest.
Therewould be no dearth of demand for theinvestiblefundsif therate of interest was
sufficiently low for another bridgeto be constructed, another railway track to belaid
down and another tunnel to bedrilled. In short, the marginal efficiency of investment
schedulewas sufficiently interest-elastic in thelow interest rate range to warrant the
absorption of entire community savingsinto productiveinvestments. Consequently, the
interest rateflexibility wasall that was needed to guarantee full employment evenwhen
individual sdid not spend their total income on consumption. Wewill have occasionto
examinethefact that therate of interest isnot flexible below acertain minimumratein
the downward direction apart from the fact that even if it was so, the form of the
investment demand and the saving supply functions could be such that no equilibrium
was possible at or abovethe zerorate of interest. In other words, the capital market did
not behave like the commodity market.

Thegtatement that supply createsitsown demand or equivaently that theaggregate
investment equal sthe aggregate saving always holds good in theex-post sensesinceit
is simply an accounting identity. Say’s Law of Markets, however, states that these two
areequal intheex-ante sense, i.e., thetotal quantity which people produce (aggregate
supply) must be equal to thetotal quantity which they plan to buy (aggregate demand).

Say’s Law of Markets was formulated to apply to a society in which producers
were largely self-employed individual proprietors—peasant farmers and master
craftsmen—uwho either raised agricultural products on their own farms or manufactured
productsintheir workshops. Their income compri sed the sal e proceeds of those products.
Anindividua wassalf-employed if heworked on hisfarm or managed hisown shop and
sold hisown output in the market. The entire sale proceeds were spent on the purchase
of consumers’ goods, on farm equipment and on home buildings. In this typically early
19" century society, saving was investment and not a separate and distinct act. The
individua producer sold hisproduct and not hislabour. In such asociety, thesize of the
market expanded asthe number of producersincreased. In other words, supply created
itsown demand.

Inamodern economy, however, where saving and investment aredistinct functions
and where employment is procured in the labour market by selling one’s labour and not
by operating one’s own farm or workshop, Say’s Law of Markets is an anachronism.
Criticizing Say’s Law of Markets, Keynes argued that in the modern economy, saving
and investment were carried out by different classes of people whose motivesto save
andtoinvest did not necessarily coincidein magnitude and time. Moreover, snceagood
dedl of investment isautonomousor independent of changeseither inthelevel of income
or in therate of interest, it is not necessary that investment will increase asincome
expandsor astherate of interest falls; it may or may not increase. Consequently, theex-
ante aggregate demand (C + 1) will not be necessarily equal to the aggregate supply at
all levels of the aggregate supply and employment.

Theother basic tenet of the classical macroeconomic theory isthe quantity theory
of money according towhichthegeneral pricelevel (P) isafunction of thetotal money
supply (MV). According to the naive quantity theory equation, the rel ationship between
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changesin the money supply (DM) and changesin the general pricelevel (DP) was
grictly proportional. Thisconclusionisbased on severa assumptionswhich are brought
out from theidentity equation MV = PQ, wherethetermsM, V, Q and P are repectively
thetotal supply of money, velocity of money in circulation, final output and the genera
pricelevel of thisoutput.

MV = PQissmply an accounting identity. Consequently, it iscompletely separate
either from the quantity theory of money generally stated in the form of MV = PQ
equation of exchange or any other theory. It isana ogousto theidentity between product
and income in national accounting and is completely separate from Say’s Law of Markets.
Under the assumption of constant V and Q in the short period™ and a passive P, the
guantity theory equation MV = PQ explainsthe behaviour of changesin the general
pricelevel inresponseto changesin the money supply. Under the above assumptions, a
givenincrease or decreasein themoney supply will produce aproportionateriseor fall
inthegeneral pricelevel. Itisobviousthat in the absence of the above assumptions, M
and P will not riseor fall equi-proportionately except inthe exceptionally rarestuationin
which changesin V and Q are offset. In the equation of exchange, the transactions
velocity of money V isassumed asan institutional constant being determined by the
nature of the banking system, the frequency with which the economic unitsreceive and
make payments, theregularity of thesereceiptsand paymentsand the paymentswhich
are made on money or barter basis. Over the short period of a business cycle, these
determinantsof V remain constant a though these may change in thelong period.

Theclassical economistsargued that the aggregate output was stablein the short
period and was produced by the economy’s fully employed labour force working with
the given capital stock and technology. In short, the aggregate production functionin
Figure5.4(A) wasgivenintheshort period. It could shift upward only if thetotal capital
stock employed wasincreased or if the technique of production employed improved.
Since both these—growth in the economy’s capital stock and improvement in the
production technique—could occur only gradually over a long period, the possibility of
anincrease in the total output through an upward shift in the aggregate production
functioninthe short period wasruled out. Another possible source making for anincrease
intheaggregate output could result from arightward shift in the supply curve of [abour.
Dueto therightward shift inthe labour supply curve, the equilibrium real wage would
fall inducing the employersto hire moreworkersraising thelevel of employment inthe
economy. Theincreasein employment would result in the higher aggregate output. But
ashiftin labour’s supply curve would only be possible with the growth in population
whichispossibleonly inthelongrun. Thus, all the possibilities of shiftin the aggregate
production function and the labour supply curve having been ruled out, it wasargued that
the aggregate real output in the economy was stable at thefull employment level inthe
short period.

The classical quantity theory of money involves a crude theory of aggregate
demand. Assuming the velocity of money V as constant, the supply of money M
determinesthetotal money value of purchases made by the people during any given
time period. Like the Say’s Law of Markets, the quantity theory of money also assumes
that money hasno utility of itsown apart from the utility of commoditieswhich money
buys. Consequently, itisnot wanted per se. People demand money only becauseit acts
as the medium of exchange in the economy. In short, the demand for money arises
because money mediatesreal transactionsin the economy. So long asmoney performed
only the “‘medium of exchange’ function in the economy, changes in the money supply



MV, assuming no changein the aggregate output, woul d cause proportionate changesin
thelevel of prices. Consequently, azero asset or speculative demand for money isa
necessary part of therigid quantity theory of money. The classicistsregarded hoarding
asanirrational act onthe part of economically rational individual. The possibility of
hoarding having been ruled out, it was believed that any changein the total supply of
money would, by causing asimilar changein the aggregate money spending, cause an
equi-proportionate changeinthegenera pricelevel P, assuming thevelocity of money V
and the aggregate real output Q to be constant.
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Fig. 5.5 General Price Level and Aggregate Real Output

InFigure5.5(C), thegeneral pricelevel P hasbeen shown onthe horizontal axis
and the aggregate real output Q has been shown onthe vertical axis. WithgivenV, a
givenincreaseinthetotal supply of money M would mean an equi-proportionateincrease
in MV. Theidentity equation MV = PQ showsthat agiven increasein thetotal money
supply MV should lead to acorresponding increase in the total money spending PQ.
With constant velocity of money V and the full employment real output Q,, changesin
the aggregate demand caused by changes in the total money supply would cause
corresponding proportionate changesinthe general priceleve P. If the supply of money
increasesfrom M, Vto M,V, asrepresented by the rightward shift inthe money supply
curvefromM,Vto M,V, theriseinthegeneral pricelevel P from OP, to OP, would be
equi-proportionateto theincreasein thetotal money supply M.

By using the tools of the Say’s Law of Markets, the quantity theory of money and
the flexible wage-price structure, the classical economists argued that the economy
would always attain long-run equilibrium at full employment level. The important
assumptionsin thischain of causation arethat people spend their total money earnings
either wholly on consumption or spend apart of their money income on consumptionand
invest the unspent part of their income either directly intheir own enterprisesand earn
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profit or indirectly intherisklessgovernment bondsand earninterest incomerather than
hold it in the form of idle cash balances and suffer a zero or even a negative rate of
return.

5.5.3 Classical Theory without Saving and I nvestment

The level of equilibrium employment—and this is the full employment level—is determined
inthe competitive labour market by the supply of and the demand for labour whilethe
level of equilibrium aggregate real output corresponding to thelevel of equilibrium
employment isgiven by the aggregate production function. The general pricelevel is
determined by thetotal supply of money in circulation quiteindependently of thelevel of
aggregate employment and aggregate real output in the economy. Figure 5.5 showsthe
relationship between the variousvariablesin the classical macroeconomic Theory.

Figure 5.5(A) and Figure 5.5(B) are arepetition of Figure 5.4. Figure 5.4(B)
showsthat ON, isthefull enployment while Figure 5.5(A) showsthat 0Q, istheaggregate
real output corresponding to the ON, full employment. What will bethe general price
level corresponding to thisfull employment aggregate real output? The general price
level will be determined by thetotal money supply MV. Thetotal money supply curveM,
V2in Figure5.5(C) shows some given total money supply M, with constant velocity V.
From the quantity theory of money equation MV = PQ, after knowing the M, Vand Q,
the general pricelevel P can be found. Since the total real output in the economy is
congtant at Q, and Visalso constant, therewill beonly oneuniquegenera pricelevel P,
whichwill be consistent with the given money supply M, . Figure 5.5(D) showsthat the
money wagewhichisconsistent with the given real wage\WW/P, whichisdeterminedin
Figure5.5(B) oncethe general pricelevel OP, isdetermined with the help of thetotal
money supply M,V and thetotal real output 0Q, inFigure 5.5(C). InFigure 5.5(D) the
wage price line W/P showsthose different combinations of the money wage and the
generd priceleve whicharecongstent with thegivenrea wage\W/P, whichisdetermined
by the supply of and the demand for labour in the labour market.

Change in the Money Supply

Inthe classical theory, achangein the aggregate money supply will not affect thereal
wage, employment and output in the economy. The change in the money supply will
affect only the general pricelevel P and themoney wageW. Anincreasein the money
supply from M, to M,, (with constant V) causes an upward shiftinthe MV curve from
the position of M,V M,V as shown in Figure 5.5(C). Since no one in the economy
hoards money, an increase in the total money supply from M, to M,, will mean an
effectiveincreasein total money supply of VDM amount with no increasein the supply
of goods available for purchase. Consequently, people can get rid of the additional
unwanted money supply VDM (=M, —M,) by purchasing the same quantity of goods at
thehigher general pricelevel OP,,. Theincreaseinthegenera pricelevel of DP(= 0P, -
0P,) should be sufficient to make the additional aggregate money spending QDP equal
to the total effective increase in the aggregate money supply VDM, i.e.,
QDP = VDM so that the stability condition M,V = 0P, x0Q, issatisfied.

Thisconclusionisreached on the assumption that peoplein the economy demand
money only asthe medium of exchange. In other words, thereisonly the transactional
demand for money and the asset demand for money iszero. Looked at inthisway, the
changesinthetotal money supply do not affect theaggregatereal output and employment
inthe economy. Consequently, thereisdichotomy between thereal and the monetary



sectorsof theeconomy. John Maynard Keynes, Don Patinkin and othershave criticized National Income and Its
thisclassical dichotomy which existsbetween thereal and themonetary sectorsof the ~ <1assical Determination
economy inthe classical macroeconomic theory.

Figure 5.5(D) showsthat when the generd pricelevel risesfrom OP, to OP,, due
to anincreaseinthe aggregate money supply fromM; to M,,, themoney wageincreases
from OW; to OW,, such that the real wage remainsunchanged at theold W/P, level.

NOTES

Changein theLabour Supply

What istheeffect of anincreasein the supply of labour shown by therightward shiftin
the labour supply curvefrom § § to S¢§¢in Figure 5.6(B). Withthe given aggregate
production functionin Figure 5.6A and the demand curvefor labour D, D, remaining
unchanged, the additional amount of labour hours offered for work by theworkersas
shown by the new supply curve St§¢can be demanded by the employers only if the
equilibrium real wage falls below the existing real wage W/P,. The real wage will,
therefore, fall from WP, to W/P,, corresponding to which thetotal demand for labour in
the labour market equals its total supply. A fall in labour’s real wage is forced upon the
workers by the exigency of unemployment. Competition among the workersfor jobs
pushes down the money wage from W, to W, whichwhen combinedwithazerofall in
the general pricelevel P causesthereal wagetofall.
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Fig 5.6 The Effect of an Increase in the Supply of Labour

But afall inthemoney wage with agiven money supply and constant vel ocity of
money will causethe genera pricelevel Ptofal. When themoney wagefallsbelow the
old money wage W, to W, firmsincrease employment from N, to N,,. Consequently, the
aggregaterea output increasesfrom 0Q; to 0Q, asshown by the aggregate production
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function corresponding to the ON,, Ievel of employment. With the constant money supply
MV, equation MV = PQ tells us that an aggregate real output larger than 0Q, can be
cleared from the market only if thegeneral pricelevel P waslower than OP,. However,
if thefall inthegenera pricelevel equalsthefal inthemoney wage, therea wagewill
not fall. Consequently, employerswill have no incentiveto increase employment and
expand output. With no change in the aggregate output, there will be no reason for the
genera pricelevel tofdl inthefirst instance. Moreover, if thegeneral pricelevel fell by
as much as did the money wage, with the aggregate output held constant, we would
have a situation in which the aggregate money supply MV exceeded the aggregate
demand for money PQ giving riseto asituation in which apart of the aggregate money
supply becomes redundant.

Thissituation aswell asthe problem of increasing the empl oyment can be solved
onlyif thegenera pricelevel asofell withthefal inthemoney wageand thefall inthe
general pricelevel waslessthan the corresponding fall inthe money wage so that the
real wagefell. Thishasbeen shown in Figure5.6(D) where the money wagefallsfrom
W, to W, and thegeneral pricelevel fallsfrom OP, to OP,. Sincethefall inthe money
wage Wis greater than the fall in the general price level P, the real wage fallsfrom
WP, to W/P,, asshown by the downward shift inthe real wage-pricelinefromW/P, to
WIP,,. Thus, asmaller fall inthe general pricelevel compared withthelarger fal inthe
money wage by reducing the workers’ real wage induces the employers in the economy
toincreasethetotal employment inthe economy from ON, to ON,, and also enablesthe
market to be cleared of the higher aggregate rea output 0Q,, with the constant money
upply MV.

In short, consequent upon anincreaseinthetotal supply of [abour theold equilibrium
isdisturbed. The system, however, movesto anew equilibrium through the process of
adjustment inthe money wage and the general pricelevel. Thus, unemployment inthe
classical macroeconomic theory, whether it comesabout from an increasein thelabour
supply or from any other sourceisremoved through theinstrument of wage-priceflexibility.
Aslong as the money wage was downwardly flexible and was not prevented from
falingand aslong asthe generd pricelevel fell dueto anincreaseintheaggregatered
output, full employment would always be achieved. So ran the thread of the classical
analytical reasoning. In short, if the system wasfree from coll ective wage bargaining
inflicted upon the empl oyersby the strong trade unions and if the labour and product
marketswere perfectly competitive, full employment would prevail inthe system.

Changein the Labour Demand

Consequent upon the growth in the economy’s total capital stock or improvement in the
production techniquesin thelong period, the aggregate production function will shift
upward as shown in Figure 5.7(A). At each level of the aggregate employment, the

slope of the new aggregate production function Q = (N, K,, T,) isgreater than the

dopeof theold aggregate productionfunctionQ= (N, K,, T;) showingthat themarginal
physical product of labour (MPP, ) hasincreased. Consequently, the demand curvefor
labour will shift upward from D, D, to D, ®©, ¢as shown in Figure 5.7(B). The new
demand curvefor labour D, ®, ¢showsthat for each level of labour employment, the
marginal physical product of labour ishigher, i.e., theMPP, hasincreased. Sincethe
MPP, hasincreased, itisnow profitablefor the employersto hire more labour at each
different level of the real wage. Consequent upon keen competition among thefirmsto



hiremorelabour, theequilibrium real wagerisesfrom WP, to WP, thetotal employment National Income and Its
increasesfrom ON, to ON,, and the total real output increasesfrom0Q, to 0Q,,. Withthe 120! Determination
giventotal money supply MV, the market can, however, be cleared of the higher total

real output 0Q, only if the general pricelevel fallssufficiently enough from OP, to OP,

so that the higher aggregate real output 0Q, multiplied by thelower general pricelevel NOTES

0P, equalsthegiven money supply MV, i.e., MV = OP,, x0Q, (where OP, < 0P, and 0Q,
>0Q,). At the lower general price level OP,, the money wage hasto risein order to
correspond to the higher real wage W/P,,. The general pricelevel and the money wage
adjustments have been shownin Figures5.7(C) and 5.7(D).

¥ Y

(A) (B)
S S |Mmy
3 ] B 0=g(N,K;, T) é
5 O e 5
o _— 0=/(N,K,, T)) S o4
g 0 g
~ ! =
& 5h
& =b
< <
X X
0 N, N, 0 PP,

(©) wip, (D)

L S
S wip, |\ % e
AT A R
= WP, 3
= D 2
= = L =
2 St \ S
b D, =W, 78

H",l /A

X
0 _,\.fl ‘N{: 0 P 2 P | N
Employment (N) General Price Level (P)

Fig. 5.7 General Price Level and the Money Wage Adjustments

This analysis shows that the gradual increase in the real wage—a rise in the
standard of living of the workers—is possible through an upward shift in the aggregate
production function made possible by the growth in economy’s total capital stock and the
use of improved technol ogy in production over along period provided the popul ation
growth isnot high enough to absorb the entireincrease in thetotal output. The second
important proposition brought out by theanaysisisthat thelong-run growthinthetota
real output will leadto afaling general pricelevel unlessthetota money supply increases
at a rate identical with the rate of growth of the economy’s total real output.

5.5.4 Rigid Money Wage

Theclassca theory of output and employment assumes perfect competitioninthe product
and factor marketsin the economy. Consequently, if at any given real wage thereis
excesssupply inthelabour market, the real wage must fall in order to clear the market
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Classical Determination \i¢h the given total supply of money MV, anincreasein thelabour supply would require
afal inthe money wage combined withasmaller fall inthegenera priceleve in order
to establishanew full employment equilibrium at thelower real wage. Suppose, however,
NOTES that thelabour market isimperfect with theworkersorganized into strong trade unions
which resist any move for the general money wage-cut. In this situation, the money
wagewill bedownwardly'3rigid or sticky athoughitisstill flexibleintheupward direction
because thereisno opposition to any move for wage escal ation on the part of thetrade
unions. Whilethe money wageisfreeto rise when excessdemand for |abour appearsin
the market, it will not fall when thereis excess supply of labour in the market. The
wage-priceflexibility, whichisanimportant instrument of restoration of equilibriumin
the classical macroeconomic theory through which the labour market iscleared of the
excesssupply, disappearsatogether.

What will betheeffect of adownwardly rigid money wage on the aggregate outpLt,
employment and pricesin the economy? In Figure 5.8, thereisfull employment inthe
economy whentherea wageisWP; . Correspondingtothisrea wage, thetotal enployment,
output, general pricelevel and money wagein the economy arerespectively ON,, 0Q;,
0P, and OW,. Supposethat the money wageis pushed upward from OW, to OW.,. With
the constant general pricelevel P, thiswill mean arisein the real wage equal to the
proportionate rise in the money wage. But with the given supply of money (MV), the
general pricelevel hasto rise becausein the absence of anincreaseinthe general price
level P, thereal wagewill increase. Consequently, inthe aasence of an appropriateincrease
inthelabour productivity, thetotal employment and output in the economy will fall.
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With the given money supply MV, thelower total real output 0Q, will requirethe National Income and Its
higher general pricelevel OP, to ensurethe equilibrium conditionMV = PQ. Thus, the 126! Determination
general pricelevel Pmustrise. It will, however, not rise by asmuch astheincreasein
the money wage (W) becauseif it rose equal to theriseinthe money wage, therewould
be no change in the real wage and consequently no change in the total output. The NOTES
original total real output 0Q, with the given money supply MV cannot all be sold at the
higher general price level. Consequently, the general price level P must rise equi-
proportionately tothefall inthetotal rea output.

Thenew equilibriumisreached through ariseinthegenera priceleve (P),fdl in
the aggregate employment (N) and the aggregate real output (Q) so asto adjust withthe
rigid money wageW,. Compared with theinitia equilibrium, inthe new situationwhile
the real wage W/P,, and the general pricelevel OP, are both higher, the aggregate real
output 0Q, issmaller. The higher real wage, whichistheresult of the higher money
wage, pushes down the demand for [abour from ON, to ON,, while thetotal supply of
labour offered for employment increases from ON; to ON,. Consequently, there is
unemployment of the N,N, magnitudein the labour market in the economy. In other
words, the excess supply phenomenon dominates the economy’s labour market.

Inthe classical economic analysis, so long asthe money wageisrigidly fixed
above the full employment wage in the labour market, equilibrium is coupled with
unemployment athough the class cistsdenied the possibility of unemployment. 1t should,
however, beremembered that wagerigidity isadenial of the assumptionsof theclassical
macroeconomic theory. Consequently, under-empl oyment equilibriumiscons stent with
the class ca macroeconomictheory if the assumption of aflexiblewage-priceregimeis
removed from thetheory.

Keynescriticized the classi cal assumption of flexiblemoney wageand replaced it
with the assumption of arigid money wage which wasin conformity with thefacts. By
assuming arigid money wage (7 =17,) below acertainlevel, Keynes suppressed the
supply function of labour below this rigid money wage and concluded that under-
employment equilibrium was possible in the economy. We, however, reach the same
conclusioninthe classical economic theory on the basis of rigid money wage which
Keynes had reached in his book The General Theory of Employment, Interest and
Money publishedin 1936. Keyneswas mi staken in attacking the class cal macroeconomic
theory aslogically incomplete and inconsistent. In fact, thetruth isthe exact opposite
and the class cal macroeconomic theory isperfectly logical. Itsproblemsarisefromits
naive assumptionswhich arefar removed from redlity.

5.5.5Monetary Policy and Full Employment

Inthe classical macroeconomic theory, if the money wageisfixed higher than thefull
employment real wage, the monetary policy will hepinachieving full employmentinthe
economy. By increasing the aggregate money supply, unemployment in the economy
can beremoved. A cheap money policy by increasing theliquidity and reducingtherate
of interest inthe system woul d encourageinvestment and raisethelevel of theaggregate
output, employment and incomein the economy. According to the quantity theory of
money, given the constant velocity of money V and the aggregate output Q, anincrease
inthemoney supply M will raisethe genera pricelevel P equi-proportionately. Withrigid

money wage (I =¥,), theriseinthe general pricelevel P will reducethe real wage
W/P. Afall inthereal wage by offering profit incentiveto the employerswill causethe
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total employment and output to expand upto the level of full employment. Thus, by
increasing the quantity of money enough to raise the general pricelevel Pto alevel
whichreducesthered wageto thefull employment real wage, full employment equilibrium
can be achieved in the economy. In Figure 5.8(D), W/P, isthe full employment real
wage. With the rigid money wage W, the appropriate general pricelevel which can
ensure full employment in the economy isOP,. Thisgeneral pricelevel requiresthe
increasein thetotal money supply fromM, to M, withthe constant velocity of money V.

In the classical theory, monetary policy provides an effective remedy of
unemployment created by therigidity of money wage provided changesin the quantity of
money arenot offset by changesinitsvelocity. In other words, theincreaseinthe money
supply must increase the aggregate demand. Keynes denied that there wasthiskind of
simplerel ationship between changesin the aggregate money supply and changesin the
aggregate demand. As soon as we consider the asset or speculative demand for cash
balances, ether theentireor bulk of theincreaseinthetotal money supply may goto satisfy
the public’s demand for speculative cash balances rather than to increase the volume of
cash transactions and consequently the aggregate demand in the economy.

5.5.6 Classical Theory with Saving and Investment

Sofartheclassica theory of output and empl oyment hasbeen discussed on theassumption
that the total money income earned in the process of productionis spent on the purchase
of consumption goods. In other words, no part of the national income generatedinthe
act of undertaking economic activitiesin the economy is saved or withheld from
consumption spending. The classical model which does not incorporate saving and
investment is, however, over-smplified becauseit fail sto recogni ze the fact that the
aggregate demand iscomposed of the demand for consumption goods and the demand
for investment goods.

Inreality, theincome recipientsdo not spend their entire current incomeonthe
purchase of consumption goods,; they also save apart of their current earningsfor future
spending. Consequently, a part of the national income leaks out of the aggregate
expenditure stream in the form of saving. Unless that part of the aggregate income
whichissaved ischannelled back into the aggregate expenditure streamin theform of
investment spending, theaggregateincomeand output will fall below thefull employment
level and Say’s Law of Markets will be invalidated. Since saving is a normal process in
any society, intheclassical analysisex-ante savingisbrought into equilibrium with the
ex-anteinvestment through the mechanism of interest rate changes. According to the
classica economidts, saving and investment wereinterest-elastic. Whileinvestment was
anegativefunction of the rate of interest, saving was a positive function of therate of
intered, i.e,

S=f(r): and %2 >0
dr

I=g(r);and£ <0
dr

According to the classical theory, investment wasinterest-elastic so that asmall
percentage changeintherate of interest caused rel atively alarge percentage changein
investment. Sinceinvestment demand wasinterest-elastic, arelatively small changein
theinterest rate was sufficient to keep the full employment planned saving and planned
investment in equilibrium. Rejecting the classical assumption of theinterest-elagtic saving
supply and investment demand functions, John Maynard Keynes argued that the



investment demand function wasinterest-inelastic. Keynes had witnessed that during National Income and Its
the great depression of the 30s, even alarge fall in the interest rate failed to raise ~ ©'as8c@l Determination
investment in the economy.

Moreover, the saving-interest rel ationship was not so infallible asto justify our
drawing the safe conclusion that more would always be saved at the higher rate of
interest. Infact, peoplewill dissave even though therate of interest may behighiif their
incomeishbelow the break-even level of income. Consequently, relatively large changes
intherate of interest were necessary to bring about equality between the planned saving
and plannedinvestment.

According to Keynes, the investment demand curve was so situated that no
equilibrium between the full employment saving and investment was possible at the
minimum critical positiverate of interest whiletherate of interest could not fall bel ow
thisminimum rate dueto the phenomenon of liquidity trap. Keynesdenied that therate
of interest was downwardly flexible below acertain minimum positiverate called the
liquidity trapinterest rate. However, evenif the presence of the Keynesian liquidity trap
isdenied, thereisabuilt-inliquidity trapimplicitintheclassical assumption that therate
of interest could not fall below zero. It ispossibleto conceive of astuationinwhich both
theinvestment demand and the saving supply curvesare so highly interest-inelastic and
are so Situated that no intersection between these curvesispossibleat any positive or
even at zero rate of interest. Since the rate of interest could not fall below zero, the
result isanimpasse wheretherate of interest iscompletely helplessin bringing saving
and investment i nto equilibrium corresponding to full employment. Consequently, unless
therate of interest can fall below zero, saving made out of thefull employment income
either at zero or any positiverate of interest would exceed investment at that rate of
interest resulting inthe deficiency of the aggregate effective demand causing unemployment
intheeconomy.

NOTES

From the macroeconomic policy point of view, thisisimportant in so far asit
showsthefailure of the monetary policy asan effective remedy for unemployment. In
theKeynesiantheory, theinfluence of fall intherate of interest on raising theinvestment
outlay inthe economy isof minor importance. Asregards saving, Keynesdenied any
reliabl e relationship between saving and therate of interest. Keynesregarded saving
moreasafunction of incomerather than of therate of interest although he admitted that
more might, in certain cases, be saved out of any givenincome at the higher rate of
interest.

Intheclassical theory, therate of interest isavery powerful factor whichinfluences
the aggregate investment and aggregate saving. Sinceincomeintheclassical theory is
alwaysassumed to be the full employment level of incomeit doesnot vary inthe short
period. Consequently, being aconstant it cannot be treated as a saving-determining
variable. Inshort, itsinfluence on savingsisruled out. Inthe classical theory, at full
employment, income saving varies directly with changes in the rate of interest—higher
istherateof interest greater isthat part of full employment incomewhichisnot devoted
to consumption or which issaved and vice versa. Figure 5.9 illustrates the classical
theory of output, employment and the genera pricelevel with saving and investment.

Parts A, B, C and D of thefigure have been repeated from Figure 5.5. Part E of
thefigure showsthat the aggregate consumption spending isinfluenced by changesin
the rate of interest in such away that the larger part of the fixed aggregate output is
withheld from consumption at ahigher rate of interest. In other words, astherate of
interest rises, thetotal amount saved out of thefull employment aggregatereal income
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0Q, alsoincreases. In Figure 5.9(E), SSsaving-supply function has been derived by
taking the vertical distance between the fixed aggregate rea output 0Q, and the CC
aggregate consumption curveat thedifferent ratesof interest. The saving supply-function
SSso derived isinterest-elastic. Part F of the figure also shows the interest-elastic
investment-demand functionI1. Thiscurve showsthe demand for theinvestiblefunds
(savings) at different ratesof interest. Thiscurveisdetermined by themargina efficiency
of investment on the returnsside and the rate of interest on the cost side. Equilibrium
between the aggregate saving and the aggregate investment in the economy isachieved
at the R, positiverate of interest. Thus, in the classical macroeconomic theory, therate
of interest by ensuring equilibrium between saving and investment at afairly high postive
rate of interest guaranteesfull employment in theeconomy.

Classical Theory Summarized

The classical theory of output and employment can be summarized in terms of the
following basic propositionswhich have beenillustrated in Figure5.9.

1. AsshowninFigure5.9(B), intheclassical theory thesupply curveof labour § §
andthedemand curvefor labour D, D, areboththe positive and negativefunctions
of the real wage WIP, respectively. Due to the operation of the tendency to
diminishing returnsin production, the demand curvefor labour isnegetively doping
while dueto theincreasingirksomenessinvol ved inworking for longer hours, the
supply curveof labour ispositively sloping. Theequilibrium real wage and full
employment in the system are determined by theintersection of both the supply
and demand curvesof |abour. Theequilibrium level of employmentintheclassica
theory representsthefull employment. InFigure5.9(B), theequilibrium real wage
isOW/P, and the equilibrium 