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INTRODUCTION

Business economics is concerned with economic issues and problems related
to business organization, management, and strategy. Issues and problems
include an explanation of why firms emerge and exist, why they expand—
horizontally, vertically, and, especially, the role of entrepreneurs and
entrepreneurship, the significance of organizational structure, the relationship
of firms with the employees, the providers of capital, the customers and the
government. It is a field in applied economics, which uses economic theory
and quantitative methods to analyse business enterprises and the factors
contributing to the diversity of organizational structures and the relationships
of firms with labour, capital and product markets.

This book, Business Economics, has been designed keeping in mind
the self-instruction mode format and follows a simple pattern. It is divided
into five blocks. Every block comprises one unit each, which focuses on
various aspects of business economics. Unit 1 deals with the basic concepts
of business economics. Some of the important aspects of business economics
such as meaning and types of demand, law of demand and elasticity of
demand are analysed in this unit. Unit 2 discusses the production function.
The key areas that are dealt with in detail in this unit are cost functions and
cost curves, optimum combination of inputs and ISO cost, short- and long-
run production functions, and economies and diseconomies of scale. Unit 3
focuses on market structures and gives a detailed account of perfect
competition, monopoly, oligopoly and price and output determination. Unit
4 evaluates the concept of price factoring. Marginal productivity theory and
demand for factors, perfect and imperfect competition and resource demand,
Ricardian and modern theories of rent, and quasi-rent are some of the
important topics that are elaborated in the unit. Unit 5 describes the concepts
and various theories of interest and profit.

The book follows the self instructional mode wherein each unit begins
with an outline of Objectives. Then an Introduction to the topic is provided
before going on to the presentation of the detailed content in a simple and
structured format. Check Your Progress questions are provided at regular
intervals to test the student’s understanding of the subject. A summary
(Under the heading Let Us Sum Up), a list of key Words and a set of
Terminal Questions are provided at the end of each unit.
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BLOCK : I
Unit-1

BASIC CONCEPT OF BUSINESS
ECONOMICS

Structure
1.0 Objectives
1.1 Introduction
1.2 Basic Concepts

1.2.1 What is Economics?
1.2.2 Scope of Economics
1.2.3 The Basic Problems of an Economy

1.3 Meaning and Types of Demand
1.3.1 Types of Demand

1.4 Law of Demand
1.4.1 The Law of Diminishing Marginal Utility
1.4.2 The Law of Equitable Marginal Utility
1.4.3 Consumer’s Surplus
1.4.4 Determinants of Market Demand
1.4.5 Law of Supply
1.4.6 Equilibrium of Demand and Supply
1.4.7 Working of Price Mechanism

1.5 Elasticity of Demand: Concept, Measurement and Importance
1.5.1 Determinants of Price Elacticity of Demand
1.5.2 Price Elasticity of Demand
1.5.3 Cross Elasticity of Demand
1.5.4 Income Elasticity of Demand

1.6 Let Us Sum Up
1.7 Key Words
1.8 Terminal Questions
1.9 Suggested Readings

1.10 Model Answers to ‘Check Your Progress’

1.0 Objectives

After going through this unit, you will be able to:
• Discuss the concept of economics and its scope
• Identify the basic problems of an economy
• Explain the meaning and types of demand
• Analyse the laws of demand
• Discuss the determinants of demand
• Explain the price elasticity demand
• Discuss the determinants of price elasticity of demand
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1.1 Introduction

Objectives of business firms may be different but their basic business activity is
the same. They all produce, buy and sell goods and services that are in demand.
Demand is, in fact, the basis of all productive activities. Just as ‘necessity is the
mother of intervention’, demand is the mother of production.

Your journey in the study of business economics begins with an
introduction to the basic concept of economy. The section also discusses
various problems of an economy. Then the unit goes on to discuss the
fundamental laws of market economy, i.e., the laws of demand. These laws
are all pervasive in economics. The laws of demand and supply state how
demand for, and supply of, a product responds to any change in its price
and other determinants. These laws do not bring out the extent of
responsiveness of demand and supply to the change in prices. For example,
the law of demand does not tell how much the change in quantity demanded
will be when price changes by a certain amount or percentage.

From the decision-making point of view, however, the knowledge of
only the nature of relationships is not sufficient. What is more important is
the extent of the relationship or the degree of responsiveness of demand to
changes in its determinants. The responsiveness of demand for a good to
the change in its determinants is called the elasticity of demand. Alfred
Marshall introduced the concept of elasticity of demand into economic
theory. The elasticity concept plays an important role in various business
decisions and government policies.

1.2 Basic Concepts

In this section, we will learn about the basic concepts of economics and problems
of an economy.

1.2.1 What is Economics?

The natural curiosity of a student who begins to study a subject is to know
the nature and scope of the subject of his study. Such as it is, a student of
economics would like to know ‘What is economics’ and ‘What is its subject
matter’. Surprisingly, there is no precise answer to these questions. Attempts
made by economists over the past 300 years to define economics have not
yielded a precise and universally acceptable definition of economics.
Economists right from Adam Smith—the ‘father of economics’—down to
modern economists have defined economics differently, depending on their
own perception of the subject of their era. For example, Adam Smith
(1776) defined economics as ‘an inquiry into the nature and causes of the
wealth of the nations’. Nearly one-and-half centuries later, Alfred Marshall,
an all-time great economist, defined economics differently. According to
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Alfred Marshall (1922), ‘Economics is the study of mankind in the ordinary
business of life; it examines that part of individual and social action which
is most closely connected with the attainment and with the use of the
material requisites of well being.’ Lionel Robbins (1932) has defined it more
precisely: ‘Economics is the science which studies human behaviour as a
relationship between ends and scarce means which have alternative uses.’
One can find a number of other definitions in various writings on economics.
None of these definitions however, capture the entire subject matter of
modern economics, although each throws some light on what economics is
about.

The fact is that economics has not yet been defined precisely and
appropriately. The reason is, as Zeuthen has observed, ‘Economics is an
unfinished science’ and as Schultz has remarked, ‘Economics is still a very
young science and many problems in it are almost untouched.’ These
observations, made half a century ago, still hold  true. It seems that after
Robbins, no serious attempt was made to define economics. Defining
economics has been such a fruitless endeavour that some modern authors
of economics texts, including those by reputed economists like Samuelson,
Baumol and Stiglitz, avoid the issue of defining economics. For example,
William J. Baumol (a Nobel laureate) and Allen S. Blinder write in their own
text, ‘Many definitions of economics have been proposed, but we prefer to
avoid any attempt to define the discipline in a single sentence or paragraph’,
and let ‘the subject matter speak for itself.’

However, the study of economic science, or of any science for that
matter, must commence with a working definition of it. In this regard, most
modern texts follow Robbins’ definition of economics, even though modern
economics goes far beyond what Robbins thought the subject matter of
economics was. Let us begin by looking at Robbins’ view and then study
how far economics goes beyond his view.

Economics is a social science

Economics as a social science studies economic behaviour of the people
and its consequences. What is economic behaviour? Economic behaviour
is essentially the process of evaluating economic opportunities open to an
individual or a society and, given the resources, making a choice of the best
of these opportunities. The objective behind this is to maximize gains from
the available resources and opportunities. In their efforts to maximize gains
from their resources, people have to make a number of choices regarding
the use of resources and spending their earnings.

The basic function of economics is to observe, explain and predict
how people (individuals, households, firms and the government) as decision-
makers make choices about the use of resources (land, labour, capital,
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knowledge and skills, technology, time and space, etc.) in order to maximize
their income, as well as how they, as consumers, decide how to spend their
income to maximize their total utility. Thus, economics is fundamentally the
study of choice-making behaviour of the people. Studying it in a systematic
or scientific manner gives economics the status of a social science.

For the purpose of economic analysis, people are classified according
to their decision-making capacity as individuals, households, firms and
the society; and according to the nature of their economic activity as
consumers, producers, factory owners and economy managers, i.e., the
government. As consumers, individuals and households, with a given income
they have to decide ‘what to consume and how much to consume’. They
have to make these decisions because consumers are, by nature, utility
maximizers, and consuming any commodity in any quantity does not maximize
their gains or their satisfaction. As producers, firms, farms, factories,
shopkeepers, banks, transporters, etc., they have to choose ‘what to produce,
how much to produce and how to produce’, because they too are gain
maximizers and producing any commodity in any quantity by any technique
will not maximize their gains (profits). As labour, they have to choose
between alternative occupations and places of work because any occupation
at any place will not maximize their earnings. Likewise, the government has
to choose how to tax, whom to tax, how much to spend and how to spend,
so that social welfare is maximized at a given social cost. Economics as a
social science studies how people make their choices.

It is this economic behaviour of the individuals, households, firms,
government and the society as a whole which forms the central theme of
economics as a social science. Thus, economics is fundamentally the
study of how people allocate their limited resources to produce and
consume goods and services to satisfy their endless wants, with the
objective of maximizing their gains.

Why does the problem of making choices arise?

The need for making choice arises because of some basic facts of economic
life. Let us look at the basic facts of human life in some detail and how they
create the problem of choice-making.

(i) Human wants, desires and aspirations are limitless: The history
of human civilization bears evidence to the fact that human desire to
consume more and more of better and better goods and services has
always been increasing. For example, the housing need has risen from
a hut to a luxury palace, and if possible, a house in space; the need
for means of transportation has gone up from mules and camels to
supersonic jet planes; demand for means of communication has risen
from messengers and postal services to cell phones with cameras;
need for computational facility from manual calculation to superfast
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computers, and so on. For an individual, only the end of life brings
an end to his/her needs.

Human wants, desires and needs are endless in the sense that
they go on increasing 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) increase in knowledge about inventions and innovations of new
goods and services with greater 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), (v) biological needs (e.g.,
food, water) are repetitive, (vi) imitative and competitive nature of
needs of human beings due to demonstration and bandwagon effects,
and  (vii) influence of advertisements in modern times creating new
kinds of wants. For these reasons, human wants continue to increase
endlessly.

Apart from being unlimited, another equally important feature
of human wants is that they are gradable. In simple words, all human
wants are not equally urgent and pressing at a point of time, or over
a period of time. While some wants have to be satisfied as and when
they arise (e.g., food, clothes and shelter), some can be postponed
(e.g., purchase of a car). Also, satisfying some wants provides greater
satisfaction than others. Given their intensity and urgency, human wants
can be arranged in the order of their priority. The priority of wants,
however, varies from person to person, and from time to time for the
same person. Therefore the question arises as to ‘which want to
satisfy first’ and ‘which the last’. Thus, consumers have to make a
choice between ‘what to consume’ and ‘how much to consume’.
Economics studies how consumers (individuals and household) make
choices between their wants and how they allocate their expenditure
between the different kinds of goods and services they choose to
consume.

(ii) Resources are scarce: The need for making a choice between the
various goods that people want to produce and consume arises mainly
because the resources that are available to the people at any
point of time for satisfying their wants are scarce and limited.
What are these resources? Conceptually, anything which is available
and can be used to satisfy human wants and desires is a resource.
In economics, however, the resources that are available to individuals,
households, firms, and societies at any point of time are traditionally
classified as follows:
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(i) Natural resources (including cultivable land surface, space,
lakes, rivers, coastal range, minerals, wildlife, forest, climate,
rainfall, etc.).

(ii) Human resources (including manpower, human energy, talent,
professional skill, innovative ability and organizational skill, jointly
called labour).

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

(iv) Entrepreneurship, i.e., the ability, knowledge and talent to put
land, labour and capital in the process of production, and the
ability and willingness to assume risk in business.

To these basic resources, economists add other categories of
resources, viz., time, technology and information. All these resources
are scarce. Resource scarcity is a relative term. It implies that resources
are scarce in relation to the demand for resources. The scarcity of
resources is the 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 is the scarcity
of resources in relation to human wants that forces people to
make choices.

Furthermore, the problem of making choices arises also because
resources have alternative uses and these alternative uses have
different returns or earnings. For example, a building can be used
to set up a shopping centre, business office, a public school, a hospital
or for residential purposes. But the return on the building varies
according  to the use of the building. Therefore, a return-maximizing
building owner has to make a choice between the alternative uses of
the building. If the building is put to a particular use, the landlord has
to forego the return expected from its other alternative uses. This is
called opportunity cost. Economics as a social science analyses how
people (individuals and society) make choices between the economic
goals they want to achieve, between the goods and services they
want to produce, and between the alternative uses of their resources
with the objective of maximizing their gains. The gain-maximizers
evaluate the costs and benefits of the alternatives while deciding on
the final use of the resources. Economics studies the process of
making choices between the alternative uses. According to Robbins,
this is what constitutes the subject matter of economics.

(iii) People are gain maximizers: Yet another important aspect of human
nature that leads to choice-making behaviour is that most people aim
at maximizing their gains from the use of their limited resources. ‘Why
people want to maximize their gains’ is a  no concern in economics.
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Traditional economics assumes maximizing behaviour of the people as
a part of their rational economic behaviour. This assumption is based
on observed facts. As consumers, they want to maximize their utility
or satisfaction; as producers, they want to maximize their output or
profit; and as factor owners, they want to maximize their earnings.
People’s desire to maximize their gains is a very important aspect
of economic behaviour of the people giving rise to the need to study
economics. If  people did not want to maximize their 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
as to where and how to use the resources. But, in reality, they do
maximize their gains and economics studies how people maximize
their gains.

Economics goes far beyond choice-making behaviour

The foregoing description of economics may give the impression that
economics ends with the study of choice-making behaviour of the people
but it is not quite so. Economics goes far beyond the scope of
microeconomics. If economics is confined to the study of choice-making
behaviour of the individual, many other and more important economic issues
that constitute a major part of modern economic science will have to be left
out. Look at some of the major national and international, economic issues:

• How is the level of national output and employment determined in a
country?

• Why are some countries very rich and some countries very poor?
• What are the factors that determine the overall economic growth of

a country?
• What causes fluctuations in the national output, employment and the

general price level?
• How do international trade and international capital flows affect the

domestic economy?
• What causes inflation and what are its effects on the economy’s

growth and employment?
• Why is about 35 per cent of India’s population still ‘below the poverty

line’ even after five decades of planned development with emphasis
on ‘removal of poverty’?

• Why is there large-scale unemployment in India and why have the
efforts to solve the problem of unemployment failed?
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• Why has the Government of India been faced with fiscal deficits of
a dangerous magnitude over the past two decades and why has it
failed to reduce it to a manageable level?

• Why does the government need to intervene with the market system
and adopt measures to control and regulate production and
consumption, saving and investment, export and imports, wages and
prices, and so on?
One can point out many other issues which do not fall within the

purview of microeconomics. Analysis of and finding answers to such economic
problems  now constitute a major and a more important subject matter of
economics than the choice-making aspect of it. The study of the issues
mentioned above has created a relatively new branch of economics, called
macroeconomics. As noted above, the field of economics continues to
grow and expand in its scope, size and analytical rigour. Boundaries of
economic science are not yet precisely marked, though economics is claimed
to be ‘the oldest and best developed of the social sciences’. Let us now
glance at the scope of economics as it is known today, and the major
branches and specialized areas of economics.

1.2.2 Scope of Economics

As noted earlier, the scope of economics is not marked precisely and, as
it appears, it cannot be. However, the scope of economics, as it is known
today, has expanded vastly in the post-World War II period. Modern
economics is now divided into two major branches: microeconomics and
macroeconomics. A brief description of the subject matter and approach
of microeconomics and macroeconomics is given below.

Microeconomics

Microeconomics is concerned with the microscopic study of the various
elements of the economic system and not with the system as a whole. As
Lerner has put it, ‘Microeconomics consists of looking at the economy
through a microscope, as it were, to see how the million of cells in body
economic—the individuals or households as consumers and the individuals
or firms as producers—play their part in the working of the whole economic
organism.’ Thus, microeconomics is the study of the economic behaviour of
the individual consumer and producer and of individual economic variables,
i.e., production and pricing of individual goods and services. Microeconomics
studies how consumers and producers make their choices; how their decisions
and choices affect the market demand and supply conditions; how consumers
and producers interact to settle-on the prices of goods and services in the
market; how prices are determined in different market settings; and how
total output is distributed among those who contribute to production, i.e.,
between landlords, labour, capital suppliers and the entrepreneurs. Briefly
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speaking, theories of consumer behaviour, theories of production and
cost of production, theories of commodity and factor pricing, efficient
allocation of output and factors of production (called welfare economics)
constitute the main themes of microeconomics.

Macroeconomics

Macroeconomics is a relatively new branch of economics. It was only after
the publication of Keynes’s The General Theory of Employment, Interest
and Money in 1936, that macroeconomics crystallized as a separate branch
of economics. Macroeconomics studies the working and performance of
the economy as a whole. It analyses behaviour of the national aggregates
including national income, aggregate consumption, savings, investment, total
employment, the general price level and the country’s balance of payments.
According to Boulding, ‘Macroeconomics is the study of the nature,
relationship and behaviour of aggregates and averages of economic quantities.’
He contrasts macroeconomics with microeconomics in the following words:
‘Macroeconomics ... deals not with individual quantities, as such, but
aggregates of these quantities—not with individual incomes, but with the
national income, not with individual prices but with price levels, not with
individual output but with the national output.’ More importantly,
macroeconomics analyses relationship between national aggregate variables
and how these aggregate variables interact with one another to determine
each other. It  also studies the impact of public revenue and public
expenditure, government’s economic activities and policies on the economy.
An important aspect of macroeconomics studies is the consequences of
international trade and other economic relations between nations. The study
of these aspects of economic phenomena constitutes the major theme of
macroeconomics.

1.2.3 The Basic Problems of an Economy

Let us now turn to the basic problems of an economy that lie in the
background of all economic decisions, and also form the basis of economic
studies and generalizations. The major economic problems faced by an
economy—whether capitalist, socialist or mixed—may be classified into
two broad groups:

(i) Microeconomic problems which are related to the working of the
economic system

(ii) Macroeconomic problems related to the growth, employment, stability,
external balance, and macroeconomic policies for the management of
the economy as a whole.
We will first discuss the microeconomic problems which are

immediately relevant to our simplified economic system. Macroeconomic
problems will be taken up in the following sub-section.
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Microeconomic problems

The basic microeconomic problems are:
(i) What to produce and how much to produce?
(ii) How to produce?

(iii) For whom to produce or how to distribute the social output?
These problems assume a macro nature when considered at the larger

economic level. However, we will first discuss them at the micro level
because these problems have to be resolved at the micro before the macro
level.
(i) What to produce? The problem of ‘what to produce’ is the problem
of choice between commodities. This problem arises mainly for two reasons:
(i) scarcity of resources does not 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 commodities yield higher utility than the others. Since all the goods
and services cannot be produced for lack of resources, and all that is
produced may not be bought by the consumers, the problem of choice
between the commodities arises. The problem ‘what to produce’ is essentially
the problem of efficient allocation of scarce resources so that output is
maximum and output-mix is optimum. The objective is 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 service to be produced. This problem,
too, arises due to scarcity of resources since, surplus production would
mean wastage of scarce resources. This problem also determines the
allocation of resources between various goods and services to be produced.

The basic economic problem of unlimited wants and limited resources
makes it 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 resources for the production of goods and
services. In a free enterprise economy, the solution to the problems ‘what
to produce’ and ‘how much to produce’ is provided by the price
mechanism.
(ii) How to produce? The problem ‘how to produce’ is the problem of
choice of technique. Here the problem is to determine an optimum
combination of inputs—labour and capital—to be used in the production of
goods or services. This problem arises mainly because of scarcity of resources.
If labour and capital were available in unlimited quantities, any amount of
labour and capital could be combined to produce a commodity. But since
resources are scarce, it becomes imperative to choose a technology which
uses resources most economically.
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Another very important factor which gives rise to this problem is that
a given quantity of a commodity can be produced with a number of alternative
techniques, i.e., alternative input combinations. For example, it is always
technically possible to produce a given quantity of wheat with more labour
and less capital (i.e., with a labour-intensive technology) and with more
capital and less labour (i.e., with a capital-intensive technology). The same
is true of most commodities. In the case of some commodities, however,
choices are limited. For example, production of woollen carpets and other
handicraft items is by nature labour-intensive, while production of cars, TV
sets, computers, aircraft, etc., is capital-intensive.

Moreover, in the case of most commodities, alternative technology
may be available. But the alternative techniques of production involve varying
costs. Therefore, the problem of choice of technology arises.

In a free market economy, the market system itself provides the
solution to the problem of choice of technology through the price mechanism.
The market mechanism yields a pricing system which determines the prices
of both labour and capital. Factor prices and factor-quantities determine the
cost of production for  business firms. Profit-maximizing firms find out an
input combination which minimizes their cost of production. This becomes
inevitable for these firms because their resources are limited and, with given
resources, they intend to maximize their profits.

The process through which business firms arrive at the optimum input
combination and make choices between the alternative techniques of
production are discussed later in this book.
(iii) For whom to produce or how to distribute social output? In a
modern economy, all the goods and services are produced by business
firms. 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 is the national output shared among
the households or what determines the share of each household? A possible
answer to this question is that, in a free enterprise economy, it is the price-
mechanism which determines the distribution pattern of the national output.
Price-mechanism determines the price of each factor in the factor market.
Once the factor price is determined, the income of each household is
determined by the quantity of the factor(s) which it sells in the factor
market. Those who possess a large amount of highly priced resources, are
able to earn higher incomes and consume a larger proportion of national
output than those who possess a small quantity of low-priced resources.

But the problem does not end here. For, other questions then arise:
why do some people have a command over a larger proportion of resources
than others? Why  do those who have more, get more and more? Why do
those who have less, get less and less? In other words, why do the rich get
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richer and the poor poorer? Is this distribution of national production fair?
If not, how can disparities in incomes or sources of incomes be removed,
or at least, reduced?

The price mechanism of a free enterprise system has not been able
to provide a solution to these questions. These problems have long been
debated inconclusively. They remain as alive today as they were during the
days of Adam Smith and David Ricardo.

When questions related to production and distribution are looked into
from the efficiency point of view, economists address themselves to other
questions like: 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 growth of another branch of
economics, i.e., Welfare Economics.

Macroeconomic problems

The economic problems discussed above are of micro nature. These problems
together make up the subject matter of Microeconomic Theory or ‘Price
Theory’. Apart from micro problems, there are certain macroeconomic
problems of prime importance confronted by an economy. Following Lipsey,
these problems may be specified as follows:

(i) How to increase the production capacity of the economy: This
is essentially the problem related to the economic growth of the
country. The need for increasing the production capacity of the
economy arises for at least two reasons. First, most economies of the
world have realized by experience that their population has grown at
a rate much higher than their productive resources. This leads to
poverty, especially in the less developed countries. Poverty in itself is
a cause of a number of socio-economic problems. Besides, it has
frequently jeopardized the sovereignty and integrity of nations.
Colonization of poor nations by the richer and powerful imperialist
nations during  the pre-20th century period is evidence of this fact.
Therefore, growth of the economy and sparing resources for defence
has become a necessity. Second, over time some economies have
grown faster than others while some economies have remained almost
stagnant. The poor nations have been subjected to exploitation and
economic discrimination. This has impelled the poor nations to make
their economies grow, to protect themselves from exploitation and to
give their people a respectable status in the international community.

While various economies have been facing the problem of growth,
economists have engaged themselves in finding an answer to such
questions as: What makes an economy grow? Why do some economies
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grow faster than the others? This has led to the growth of  theories
of Economic Growth.

(ii) How to stabilize the economy: An important feature of the free
enterprise system has been the economic fluctuation of these
economies. Though economic ups-and-downs are not unknown in
controlled economies, free enterprise 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 a good deal of attention to
explain this phenomenon. This problem is studied under trade cycles
or business cycles.

(iii) Other problems of macro nature: In addition to the macro problems
mentioned above, there are many other economic problems of this
nature, which economists have studied extensively and intensively.
The most important problems of this category are the problems of
unemployment and inflation. While widespread unemployment is the
biggest problem confronting developing economies, inflation is a global
problem. The abounding literation on these problems has yet to offer
a solution to these problems. Another set of macro problems is
associated with international trade. The major questions to which
economists have devoted a good deal of their attention are: What is
the basis of trade between the nations? How are the gains from trade
shared between the nations? Why do deficits and surpluses arise in
trade balances? How is an economy affected by deficits or surplus
in its balance of payment position? New problems continue to emerge
as an economy passes through different phases of economic growth.

Check Your Progress-1
1. Comment on the following statement: ‘Human wants are gradable.’
2. State the relative importance of micro and macro economics.

1.3 Meaning and Types of Demand

The term ‘demand’ implies a ‘desire’ for a commodity backed by the ability
and willingness to pay for it. Unless a person has adequate purchasing
power or resources and the preparedness to spend his resources, his desire
for a commodity would not be considered as his demand. For example, if
a man wants to buy a car but he does not have sufficient money to pay for
it, his want is not his demand for the car. And, if a rich miserly person wants
to buy a car but is not willing to pay, his desire too is not his demand for
a car. But if a man has sufficient money and is willing to pay, his desire to
buy a car is an effective demand.
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The desires without adequate purchasing power and willingness to
pay do not affect the market, nor do they generate production activity. A
want with three attributes–desire to buy, willingness to pay and ability
to pay–becomes effective demand. Only an effective demand figures in
economic analysis and business decisions.
The term ‘demand’ for a commodity (i.e., quantity demanded) always has
a reference to ‘a price’, ‘a period of time’ and ‘a place’. Any statement
regarding the demand for a commodity without reference to its price, time
of purchase and place is meaningless and is of no practical use. For instance,
to say ‘the demand for TV sets is 50,000’ carries no meaning for a business
decision, nor does it have any use in any kind of economic analysis. A
meaningful statement regarding the demand for a commodity should,
therefore, contain the following information:

(a) The quantity demanded
(b) The price at which a commodity is demanded
(c) The time period over which a commodity is demanded
(d) The market area in which a commodity is demanded

For example, saying that ‘the annual demand for TV sets in Delhi at an
average price of ` 15,000 a piece is 50,000’ is a meaningful statement.

1.3.1 Types of Demand

The demand for various goods is generally classified on the basis of the
consumers of a product, suppliers of the product, nature of goods, duration
of consumption of a commodity, interdependence of demand, period of
demand and nature of use of the goods (intermediate or final). The major
types of demand that figure in business decisions are discussed under this
heading:

(i) Individual and market demand

The quantity of a commodity which an individual is willing to buy at a
particular price during a specific time period, given his money income, his
taste and prices of other commodities (particularly substitues and
complements), is called the individual’s demands for a commodity.

As explained above, the total quantity which all the consumers of a
commodity are willing to buy at a given price per time unit, given their
money income, taste and prices of other commodities (mainly substitutes) is
known as market demand for the commodity. In other words, the market
demand for a commodity is the sum of individual demands by all the
consumers (or buyers) of the commodity, over a time period and at a given
price, other factors remaining the same.
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Examples:

The consumer equilibrium condition determines the quantity of each good
the individual consumer will demand. The individual consumer’s demand for
a particular good—good X—will satisfy the law of demand and can therefore
be depicted by a downward sloping individual demand curve. However,
the individual consumer is only one of many participants in the market for
good X. The market demand curve for good X includes the quantities of
good X demanded by all participants in the market for good X. The market
demand curve is found by taking the horizontal summation of all individual
demand curves. For example, suppose that there were just two consumers
in the market for good X, Consumer 1 and Consumer 2. These two
consumers have different individual demand curves corresponding to their
different preferences for good X. The two individual demand curves are
depicted in Figure 1.1, along with the market demand curve for good X.

Consumer 1’s
demand curve
for good X

Consumer 2’s
demand curve
for good X

Market demand curve
for good X
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1 + 0 = 1

2 + 1 = 3

Fig. 1.1 Derivation of the Market Demand Curve from Consumers’
Individual Demand Curves

The market demand curve for good X is found by summing together the
quantities that both consumers demand at each price. For example, at a
price of `1, Consumer 1 demands 2 units while Consumer 2 demands 1
unit; so, the market demand is 2 + 1 = 3 units of good X. In more general
settings, where there are more than two consumers in the market for some
good, the same principle continues to apply; the market demand curve
would be the horizontal summation of all the market participants’ individual
demand. 

(ii) Demand for firm’s and industry’s products

The quantity of a firm’s product that can be disposed of at a given price
over a time period connotes the demand for the firm’s product. The aggregate
of demand for the product of all the firms of an industry is known as the
market demand or demand for industry’s product. This distinction between
the two kinds of demand is not of much use in a highly competitive market—
since it merely signifies the distinction between a sum and its parts.

However, where market structure is oligopolistic, a distinction between
the demand for a firm’s product and for the industry’s product is useful from
the managerial point of view. For, in such markets, products of each firm
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are so differentiated from the products of the rival firms that consumers treat
each product as different from the other. This gives firms an opportunity to
manoeuver the price, capture a larger market share through advertisement
and, thereby, to enhance their own profit. For  instance, markets for motor
cars, radios, TV sets, refrigerators, scooters, toilet soaps, toothpastes, etc.,
belong to this category of markets.

In the case of monopoly and perfect competition, the distinction
between demand for a firm’s product and that of the industry is not of much
use from the managerial point of view. In case of monopoly, the industry is
a one-firm industry and the demand for the firm’s product is the same as
that of the industry. In case of perfect competition, products of all firms of
the industry are homogeneous; consumers do not distinguish between products
of different firms; and the price for each firm is determined by the market
forces (i.e., demand and supply for the industry as whole). Firms have only
little opportunity to manoeuvre the prices permissible under local conditions
and advertisement by a firm becomes effective for the whole industry.
Therefore, conceptual distinction between demand for a firm’s product and
for that of the industry is not of much use in business decisions-making.

Difference between firm demand and industry demand

Firm Demand (company demand) denotes the demand for the product/s of
a particular firm. While Industry demand means the demand for the product
of a particular industry. For e.g. the demand for steel produced by TISCO
(Tata Iron and Steel Company) is a company demand while demand for
steel produced by all companies in India is industry demand for steel in
India. An industry comprises all the firms or companies producing similar
products which are quite close substitutes to each other irrespective of the
differences in their brand names. Industry demand is subject to general
economic conditions. Firm demand is determined by economic conditions
and competition.

Most goods today are produced by more than one firm or company
and so there is a difference between the demand facing an individual company
or firm and that facing an industry. (All firms producing a particular good
constitute an industry engaged in the production of that good). For example,
cars in India are manufactured by Maruti Udyog, Hindustan Motors, Premier
Automobiles and Standard Motor Products of India. Demand for a Maruti
Car is a firm’s demand whereas demand for all kinds of car is an industry
demand. Similarly, demand for Godrej Refrigerators is a firm’s demand
while that for all brands of refrigerators is the industry’s demand.

The distinction is very important because while there are close
substitutes for a firm’s products, no such close substitute exists for Industry’s
product. Thus, while a Maruti Car is a close substitute for cars like Santro
or Indica, it is only a poor or distant substitute for a Bajaj scooter.
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Fig. 1.2 Industry and Firm Demand Curves

A firm’s demand is fairly elastic. If there is product differentiation or
monopolistic competition among the firms, then the demand curve for the
individual firm will be downward sloping. Industry’s demand curve as a
whole is downward sloping indicating an inverse price quantity relationship.
In the case of monopoly, the firm itself is industry, so its demand is identical
with industry demand. Figure 1.2 illustrates different demand conditions of
industry and firm. A business economist or a business manager has to see
the share of firm demand in the industry demand. For undertaking sales
forecasting, therefore, it is essential to project industry demand first and then
give projection.

(iii) Autonomous and derived demand

An autonomous demand or direct demand for a commodity is one that
arises on its own out of a natural desire to consume or possesses a
commodity. An autonomous demand is independent of the demand for any
other commodity. For example, consider the demand for commodities which
arise directly from the biological or physical needs of human beings, e.g.,
demand for food, clothes and shelter. Demand for the these goods and the
like is autonomous demand. Autonomous demand may also arise as a
result of ‘demonstration effect’ of a rise in income, increase in population
and advertisement of new products.

On the other hand, the demand for a commodity that arises because
of the demand for some other commodity, called ‘parent product’, is called
derived demand. For instance, demand for land, fertilizers and agricultural
tools and implements is a derived demand because these goods are demanded
because food is demanded. Similarly, demand for steel, bricks, cement,
etc., is a derived demand–derived from the demand for house and other
buildings. In general, the demand for producer goods or industrial inputs is
a derived one. Also the demand for complementary goods (which complement
the use of other goods) or for supplementary goods (which supplement or
provide additional utility from the use of other goods) is a derived demand.
For instance, petrol is a complementary good for automobiles and a chair
is a complement to a table. Consider some examples of supplementary
goods: butter is a supplement to bread, mattress is a supplement to cot and
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sugar is a supplement to tea (for some, it is a complement). Therefore,
demand for petrol, chair and sugar would be considered as derived demand.

The conceptual distinction between autonomous deamand (i.e., demand
for a ‘parent product’) and derived demand would be useful from a
businessmen’s point of view to the extent that the former can serve as an
indicator of the latter.

(iv) Demand for durable and non-durable goods

Demand is also often classified under demand for durable and non-durable
goods. Durable goods are those whose total utility or usefulness is not
exhausted in a single or short-run use. Such goods can be used repeatedly
or continuously over a period of time. Durable goods may be consumer
goods as well as producer goods. Durable consumer goods include clothes,
shoes, houses, furniture, utensils, refrigerator scooters, cars, etc. The durable
producer goods include mainly the items under ‘fixed assets’, such as building,
plant, machinery, office furniture and fixtures, etc. The durable goods, both
consumer and producers goods, may be further classified as semi-durables
(e.g., clothes and furniture) and durables (e.g., residential and factory building,
cars, etc.).

Non-durable goods, on the other hand, are those which can be used
or consumed only once (e.g., food items) and their total utility is exhausted
in a single use. This category of goods too may be grouped under non-
durable consumer goods and  non-durable producer goods. All food
items, drinks, soaps, cooking fuels (gas, kerosene, coal, etc.), lighting,
cosmetics, etc., fall in the former category. In the latter, fall goods such as
raw materials, fuel and power, finishing materials, packing items, etc.

The demand for non-durable goods depends largely on their current
prices, consumers’ income and fashion and is subject to frequent change
whereas the demand durable goods is also influenced by their expected
price, income and change in technology. The demand for durable goods
changes over a relatively longer period.

There is another point of distinction between the demand for durable
and non-durable goods. Durable goods create replacement demand
whereas nondurable goods do not. Also, the demand for nondurable
goods increases (or decreases) lineally whereas the demand for durable
goods increases (or decreases) exponentially due to an increase in stock of
durable goods and hence accelerated depreciation.

(v) Short-term and long-term demand

Short-term demand refers to the demand for goods that are demanded
over a short period. In this category are found mostly the fashion consumer
goods, goods of seasonal use, inferior substitutes during the scarcity period
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of superior goods, etc. For instance, the demand for fashion wear is short-
term demand though the demand for generic goods (trousers, shoes, ties,
etc.) continues to remain a long-term demand. Similarly, demand for umbrella,
raincoats, gum-boots, cold-drinks, ice creams, etc., is of a seasonal nature.
The demand for such goods lasts till the season lasts. Some goods of this
category are demanded for a very short period (1-2 weeks), e.g., New
Year greeting cards, candles and crackers on the occasion of  Deepawali.

Although some goods are used only seasonally they are of durable
nature, e.g., electric fans, woollen garments. The demand for such goods is
of a durable nature but is subject to seasonal fluctuation. Sometimes, demand
for certain goods suddenly increases because of scarcity of their superior
substitutes. For example, when supply of cooking gas suddenly decreases,
demand for kerosene, cooking coal and charcoal increases. In such cases,
additional temporal demand is of a short-term nature.

Long-term demand, refers to the demand which exists over a long
period. The change in long-term demand is perceptible only after a long
period. Most generic goods have long-term demand. For example, demand
for consumer and producer goods, durable and nondurable goods is long-
term demand, though their different varieties or brands may only have a
short-term demand.

Short-term demand depends, by and large, on the price of
commodities, price of their substitutes, current disposable income of the
consumers, their ability to adjust their consumption pattern and their
susceptibility to advertisement of a new product. The long-term demand
depends on the long-term income trends, availability of better substitutes,
sales promotion, consumer credit facility, etc.

The short-term and long-term concepts of demand are useful in
designing new products for established producers and choice of products
for the new entrepreneurs, in  pricing policy, and in determining and phasing
the advertisement expenditure.

Check Your Progress-2
1. On what factors does the demand of non-durable goods depend

upon?
2. What is the significance of the distinction between autonomous

demand and derived demand?

1.4 Law of Demand

The quantity of a commodity that an individual or a household consumes per
unit of time is determined by a number of factors including price of the
commodity, price of its substitutes and complements, consumer’s income,
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his/her wealth holding, taste and preference, expectations about future income
and price, demonstration effect, etc.

Let it be emphasized that the price of a commodity is the most
important determinant of its demand. The relationship between price and
demand is expressed by the law of demand. The law of demand states
that the quantity of a product demanded per unit of time increases when
its price falls and decreases when its price increases, other factors
remaining constant. The assumption ‘other factors remaining constant’
implies that income of the consumers, prices of the substitutes and
complementary goods, consumers’ taste and preference, and number of
consumers, remain unchanged.

The  law of demand can be illustrated through a demand schedule.
A demand schedule is a series of quantities which consumers would like to
buy per unit of time at different prices. To illustrate the law of demand, an
imaginary demand schedule for tea is given in Table 1.1. It shows seven
alternative prices and the corresponding quantities (number of cups of tea)
demand per day. Each price has a unique quantity demanded, associated
with it. As price per cup of tea decreases, daily demand for tea increases,
in accordance with the law of demand.

The demand curve

The law of demand can also be presented through a curve called demand
curve. A demand curve is a locus of points showing various alterative
price-quantity combinations. It shows the quantities of a commodity that
consumers or users would buy at different prices per unit of time under the
assumptions of the law of demand. An individual’s demand curve for tea as
given in Figure 1.2 can be obtained by plotting the data given in Table 1.1.

In Figure 1.3, the curve from point A to point G passing through
points B, C, D, E and F is the demand curve DD′. Each point on the
demand curve DD′ shows a unique price–quantity combination. The
combinations read in alphabetical order show decreasing price of tea and
increasing number of cups of tea demanded per day. Price–quantity
combinations in reverse order of alphabets show increasing price of tea per
cup and decreasing number of cups of tea per day consumed by an individual.
The whole demand curve shows a functional relationship between the
alternative price of a commodity and its corresponding quantities which a
consumer would like to buy during a specific period of item—per day, per
week, per month, per season or per year. The demand curve shows an
inverse relationship between price and quantity demanded. This inverse
relationship between price and quantity demanded makes the demand curve
slope downward to the right.
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Table 1.1 Demand Schedule for Tea

Price per cup No. of cups of Symbols representing
of tea (`) tea demand per per price-quantity

consumer per day combination

8 2 A
7 3 B
6 4 C
5 5 D
4 6 E
3 7 F
2 8 G

Why the demand curve slopes downward to the right

As Figure 1.3 shows, the demand curve slopes downward to the right. The
downward slope of the demand curve shows the law of demand, i.e., the
quantity of a commodity demanded per unit of time increases as its price
falls, and vice versa.

D

A

B

C

E

F

G

D′

Cups of Tea Demand Per Day

Fig. 1.3 The Demand Curve

The reasons behind the law of demand, i.e., inverse relationship between
price and quantity demanded are the following:
(i) Substitution effect
Definition of Substitution effect: An effect caused by a rise in price that
reduces a consumer (whose income has remained the same) to buy more
of a relatively lower-priced good and less of a higher-priced one.

When the price of a commodity falls it becomes relatively cheaper if
the price of all other related goods, particularly of substitutes, remain constant
or, in other words, substitute goods become relatively costlier. Since
consumers substitute cheaper goods for costlier ones, demand for the relatively
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cheaper commodity increases. The increase in demand on account of this
factor is known as substitution effect.
(ii) Income effect

As a result of fall in the price of a commodity, the real income of its
consumer increases at least in terms of this commodity. In other words, his/
her purchasing power increases since he is required to pay less for the same
quantity. The increase in real income (or purchasing power) encourages
demand for the commodity with reduced price. The increase in demand on
account of an increase in real income is known as income effect.

It should however be noted that the income effect is negative in the
case of inferior goods. In case price of an inferior good accounting for a
considerable proportion of the total consumption expenditure falls substantially,
consumers’ real income increases: they become relatively richer. Consequently,
they substitute the superior good for the inferior ones, i.e., they reduce the
consumption of inferior goods. Thus, the income effect on the demand for
inferior goods becomes negative.
(iii) Diminishing marginal utility

Diminishing marginal utility is also responsible for increase in demand for
a commodity when its price falls. When a person buys a commodity, he
exchanges his money income with the commodity in order to maximize his
satisfaction. He continues to buy goods and services so long as marginal
utility of money (MUm) is less than marginal utility of the commodity (MUc).
Given the price of a commodity, he adjusts his purchase so that MUc =
MUm. This proposition holds good under both the Marshallian assumption
of constant MUm and the Hicksian assumption of diminishing MUm. Under
the Marshallian approach, MUm remaining constant, MUc = Pc and a utility
maximizing consumer reaches his equilibrium where,

MUm = Pc = MUc
.....(1.1)

When price falls, (MUm = Pc) < MUc. Thus, the equilibrium condition
is disturbed. To regain his equilibrium condition, i.e. MUm = Pc = MUc, he
purchases more of the commodity. For, when the stock of a commodity
increases, its MU decreases and once again MUm = MUc. That is why
demand for a commodity increases when its price decreases.
Exceptions to the law of demand

The law of demand does not apply to the following cases:
(a) Expectations regarding future price

When consumers expect a continuous increase in the price of a
durable commodity, they buy more of it despite increase in its price.
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They do so with a view to avoiding the pinch of still higher prices in
future. Similarly, when consumers anticipate a considerable decrease
in the price in future, they postpone their purchases and wait for the
price to fall to the expected level rather than buy the commodity
when its price initially falls. Such decisions of the consumers are
contrary to the law of demand.

(b) Status goods
The law does not apply to the commodities which serve as a ‘status
symbol’, enhance social prestige or display wealth and richness, e.g.,
gold, precious stones, rare paintings and antiques. Rich people buy
such goods mainly because their prices are high.

(c) Giffen goods
An exception to this law is also the classic case of Giffen goods
named after Robert Giffen (1837–1910). Giffen goods do not refer
to any specific commodity. They may be any inferior commodities
much cheaper than their superior substitutes, consumed mostly by
poor households as essential consumer goods. If the price of such
goods increases (price of their substitutes remaining constant), their
demand increases instead of decreasing. For instance, let us suppose
that the monthly minimum consumption of foodgrains by a poor
household is 30 kgs including 20 kgs of bajra (an inferior good) at
the rate of ` 10 per kg and 10 kgs of wheat (a superior good) at
` 20 per kg. It spends a fixed amount of ` 400 on these items. Now,
if the price of bajra increases to ` 12 per kg the household will be
forced to reduce the consumption of wheat by 5 kgs and increase
that of bajra by the same quantity in order to meet its minimum
monthly consumption requirement within ` 400. Obviously, the
household’s demand for bajra increases from 20 to 25 kgs when its
price increases.

1.4.1 The Law of Diminishing Marginal Utility

The law of diminishing marginal utility is central to the cardinal utility analysis
of the consumer behaviour. This law states that as the quantity consumed
of a commodity increases per unit of time, the utility derived by the consumer
from the successive units goes on decreasing, provided the consumption of
all other goods remains constant. This law stems from the facts (i) that the
utility derived from a commodity depends on the intensity or urgency of the
need for that commodity, and (ii) that as more and more quantity of a
commodity is consumed, the intensity of desire decreases and therefore the
utility derived from the marginal unit decreases. For example, suppose you
are very hungry and are offered sandwiches to eat. The satisfaction which
you derive from the first piece of sandwich would be the maximum because
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intensity of your hunger was the highest. When you eat the second piece,
you derive a lower satisfaction because intensity of your hunger is reduced
due to consumption of the first piece of sandwich. As you go on eating more
and more sandwiches, the intensity of your hunger goes on decreasing and
therefore the satisfaction which you derive from the successive units goes on
decreasing. This phenomenon is generalized in the form of a theory called
the Law of Diminishing Marginal Utility.
Numerical Example. Table 1.2 presents a numerical illustration of the law
of diminishing marginal utility. As the table shows, total utility (TU) increases
with increase in consumption of sandwiches, but at a decreasing rate. It
means that MU decreases with increase in consumption. This is shown in
the last column of the table.

Table 1.2 Total and Marginal Utility

Sandwiches Total Utility (TU) Marginal Utility

0 0 0 – 0 = 0

1 30 30 – 0 = 30

2 50 50 – 30 = 20

3 60 60 – 50 = 10

4 65 65 – 60 = 5

5 66 66 – 65 = 1

6 60 60 – 65 = – 5

It may be seen in the table that the total utility reaches its maximum
at 66 utils when 5 sandwiches are consumed. Here, MU = 1. Consumption
of the 6th sandwich yields negative utility of 6 and therefore total utility starts
declining.
Graphical Illustration. The law of diminishing marginal utility is graphically
illustrated in Figure 1.4 (a) and (b). The total utility (TU) and marginal utility
(MU) curves have been obtained by plotting the data given in Table 1.1.
The total utility curve goes on rising till the 5th sandwich is consumed
[Figure 1.4 (a)]. Note that the TU curve is rising but at a diminishing rate.
It shows decrease in the MU, i.e., the utility added to the total. The diminishing
MU is shown by the MU curve in Figure 1.4 (b). Beyond 5 sandwiches
consumed, the marginal utility turns negative. It means that additional
consumption of sandwiches yields disutility in the form of discomfort or
displeasure.

Assumptions

The law of diminishing marginal utility holds only under certain given conditions.
These conditions are often referred to as the assumptions of the law.



25

First, the unit of the consumer goods must be standard, e.g., a cup of tea,
a bottle of cold drink, a pair of shoes or trousers. If the units are excessively
small or large, the law may not hold.

Second, consumer’s taste or preference must remain unchanged during the
period of consumption.
Third, there must be continuity in consumption and where break in continuity
is necessary, it must be appropriately short.
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Fig. 1.4 Total and Diminishing Marginal Utility: Cardinal Approach

Fourth, the mental condition of the consumer must remain normal during the
period of consumption of a commodity. If a person is eating and also
drinking (alcohol) the utility pattern will not be certain.

Given these conditions, the law of diminishing marginal utility holds
universally. In some cases, e.g., accumulation of money, collection of hobby
items like stamps, old coins, rare paintings and books, and melodious songs,
marginal utility may initially increase rather than decrease, but it does decrease
eventually. It may thus be stated that the Law of Diminishing Marginal Utility
generally operates universally.

1.4.2 The Law of Equitable Marginal Utility

We have explained above consumer’s equilibrium in a single commodity
case. In reality, however, a consumer consumes a large number of goods.
The MU schedules of different commodities is not the same. Some
commodities yield  a higher MU schedule and some lower. MU of some
goods decreases  more rapidly than that of others. A rational and utility
maximizing consumer consumes commodities in the order of their utilities.
He picks up first the commodity which yields the highest utility and then the
commodity yielding the second highest utility and so on. He switches his
expenditure from one commodity to another in order of their marginal utility.
He continues to switch his expenditure from one commodity to the other till
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he reaches a stage where MU of each commodity is the same per unit of
expenditure.

Let us now analyse a simple two-commodity case. We assume that
a consumer consumes only two commodities X and Y, their prices being Px
and Py, respectively. Following the equilibrium rule of single commodity
case, the consumer distributes his income between commodities X and Y, so
that

MUx = Px(MUm)
and MUy = Py(MUm)

or alternatively,

   
MU

P MU
x

x m( )
= 1 ...(1.2)

and  
MU

P MU
y

y m( )
= 1 ...(1.3)

Equations (1.2) and (1.3) may be written together and equilibrium condition
for two-commodity case can be expressed as
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P MU
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or      MU
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     ...(1.4)

Since, MUm = 1, Eq. (1.4) may be rewritten as

 MU
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y
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y
...(1.5)

or    MU
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x

x
 = 
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P
y

y
...(1.6)

Equation (1.6) leads to the conclusion that the consumer reaches his
equilibrium when the marginal utility derived from each unit of money, say
each rupee, spent on the two commodities X and Y is the same.

The general case

The two-commodity case provides the basis for generalising the consumer’s
equilibrium. In fact, as mentioned above, a consumer consumes a large
number of goods and services with his given income and at given prices.
Supposing a consumer consumes A to Z goods and services, his equilibrium
condition may be expressed as

      MU
P

A

A
= B

B

MU
P

 = C

C

MU
P  = ..... = Z

Z

MU
P

...(1.7)
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As Equation. 1.7 shows, what a utility maximizing consumer intends to
equalize is not the marginal utility of each commodity he consumes, but the
marginal utility gained from each unit of his expenditure on various goods
and services.

To sum up, the equi-marginal utility rule of consumer equilibrium based
on cardinal utility approach may be stated as a consumer maximizes his
satisfaction by equalizing MU of each rupee spent on all goods and services
he consumes.

1.4.3 Consumer’s Surplus

Consumer’s surplus (Figure 1.5) (also called consumer’s surplus or
consumers’ surplus) is defined as customer satisfaction denoted/measured in
economic terms. It is calculated by analysing the difference between what
consumers are likely to pay for a service or good relative to its market
price. In other words, consumer’s surplus can be termed as the amount that
consumers gain by being able to buy a good or service for a price that is
less than they would be willing to pay. A consumer surplus occurs when the
consumer is willing to pay more for a given product than the current market
price.

Consumers always feel satisfied when they get a good deal on the
products they purchase and consumer surplus is merely this satisfaction
measured in economic terms. For example, say a woman goes shopping for
a washing machine and she is willing to spend ` 20,000. When this woman
finds that the washing machine is on sale for ` 15,000, economists would
say that she has a consumer surplus of ` 5,000.

Fig. 1.5 Consumer Surplus
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On a standard supply and demand diagram, consumer surplus is the triangular
area above the price level and below the demand curve, because intramarginal
consumers are paying less for the item than the maximum that they would
pay.

Individual consumer surplus is termed as the difference between the
maximum total price a consumer would be willing to pay (or reservation
price) for the amount he buys and the actual total price. For example, say
you are in Big Bazaar and you see a DVD player on sale. The price tag
on the player is missing, so you take it over to the register to ask the price.
As you walk to the register, you think that ` 3000 is the highest price you
would be willing to pay for the player. At the register, you find out that the
price is actually ` 2400, so you buy the DVD. Your consumer surplus in
this example is ` 600. However, if someone is willing to pay more than the
actual price for a product, their benefit in a transaction is how much they
saved when they didn’t pay that price. For example, a person is willing to
pay  ̀200 for water since he needs it to survive, however there are competing
suppliers of water (one brand sells water for ` 12 and the other for ` 200),
he is able to purchase it for less than he is willing to pay. The difference
between the two prices is the ‘consumer surplus’.

The market demand curve

The quantity of a commodity which an individual is willing to buy at a
particular price of the commodity during a specific time period, given his
money income, his taste, and prices of substitutes and complements, is
known as individual demand for a commodity. The total quantity which all
the consumers of a commodity are willing to buy at a given price per time
unit, other things remaining the same, is known as market demand for the
commodity. In other words, the market demand for a commodity is the sum
of individual demands by all the consumers (or buyers) of the commodity,
per time unit and at a given price, other factors remaining the same. For
instance, suppose there are three consumers (viz., A, B, C) of a commodity
X, and their individual demands at  different prices is of X as given in Table
1.3. The last column presents the market demand, i.e. the aggregate of
individual demand by three consumers at different prices. Graphically, the
market demand curve is the horizontal summation of individual demand
curves.

The individual demands for commodity X are given by DA, DB and
DC, respectively (see Figure 1.6). The horizontal summation of these individual
demand curves results in the market demand curve (DM) for the commodity
X. The curve DM represents the market demand curve for commodity X
when there are only three consumers of the commodity.
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Table 1.3 Price and Quantity Demanded

Price of Quantity of X demanded by Market
commodity X A B C demand
(` per unit)

10 4 2 0 6
8 8 4 0 12
6 12 6 2 20
4 16 8 4 28
2 20 10 6 36
0 24 12 8 44

Fig. 1.6 Derivation of Market Demand Curve

1.4.4 Determinants of Market Demand

The market demand for a product is determined by a number of factors, viz.
price of the product, price and availability of the substitutes, consumer’s
income, his own preference for a commodity, utility derived from the
commodity, ‘demonstration effect’, advertisement, credit facility by the sellers
and banks, off-season discounts, number of the uses of the commodity,
population of the country, consumer’s expectations regarding the future
trend in the price of the product, consumers’ wealth, past levels of demand,
past levels of income, government policy, etc. But all these factors are not
equally important. Besides, some of these factors are not quantifiable, e.g.
consumer’s preferences, utility, demonstration effect, expectations, and hence
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are not usable in the demand estimation. Nevertheless, we will discuss here
how some important quantifiable and non-quantifiable determinants determine
the market demand for a product.
(i) Price of the commodity

As stated above, price is the most important determinant of the quantity
demanded of a commodity. The price-quantity relationship is the central
theme of demand theory. The nature of relationship between price of a
commodity and its quantity demanded has already been discussed under the
‘law of demand’.
(ii) Price of substitutes and complementary goods
The demand for a commodity depends also on the prices of its substitutes
and complementary goods. Two commodities are deemed to be substitutes
for each other if change in the price of one affects the demand for the other
in the same direction. For instance, commodities X and Y are, in an economic
sense, substitutes for each other if a rise in the price of X increases the
demand for Y, and vice versa. Tea and coffee, hamburger and hot-dog,
alcohol and drugs are some common examples of substitutes.

By definition, the relationship between demand of a product (say, tea)
and the price of its substitute (say, coffee) is positive in nature. When price
of the substitute (coffee) of a product (tea) falls (or increases), demand for
the product falls (or increases). The relationship of this nature is given in
Figure 1.7(a).

A commodity is deemed to be a complement of another when it
complements the use of the other. In other words, when the use of any two
goods goes together so that their demand changes (increases or decreases)
simultaneously, they are treated as complements. For example, petrol is a
complement of motor vehicles; butter and jam are complements of bread;
milk and sugar are complements of tea and coffee. Technically, two goods
are complements of one another if an increase in the price of one causes
a decrease in the demand for another. By definition, there is an inverse
relationship between the demand for a good and the price of its complement.
For instance, petrol is a complement for car. Therefore, a significant increase
(or decrease) in the price of petrol causes a decrease (or increase) in the
demand for car, other things remaining the same. The nature of relationship
between the demand for a product (car) and the price of its complement
(petrol) is given in Figure 1.7(b). As Figure 1.7(b) shows, as price of petrol
decrease, the demand for car increases. The reason is that decrease in
petrol price reduces the cost of using car. That is why the demand for car
increases with decrease in petrol price.
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 (a) (b)

Fig. 1.7 Demand for Substitutes and Complements

(iii) Consumer’s income

Income is the basic determinant of the quantity demanded of a product as
it determines the purchasing power of the consumer. That is why the people
with higher current disposable income spend a larger amount on normal
goods and services than those with lower incomes. Income–demand
relationship is of a more varied nature than that between demand and its
other determinants.

For the purpose of income–demand analysis, goods and services
may be grouped under four broad categories, viz. (a) essential consumer
goods (b) inferior goods (c) normal goods and (d) prestige or luxury goods.
The relationship between income and the different kinds of consumer goods
is presented through the Engel Curves in Figure 1.8.

Fig. 1.8  Income–Demand Curves

(iv) Consumers’ taste and preference
Consumers’ taste and preferences play an important role in determining the
demand for a product. Taste and preferences depend, generally, on the
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social customs, religious values attached to a commodity, habits of the
people, the general life-style of the society, and also the age and sex of the
consumers. Changes in these factors change consumers’ taste and preferences.
As a result, consumers reduce or give up the consumption of some goods
and include some others in their consumption basket. Generally, if consumers’
liking, taste and preference for certain goods and services change following
the change in fashion, people switch their consumption pattern from cheaper,
old-fashioned goods over to costlier ‘mod’ goods, so long as the price
differentials commensurate with their preference. Consumers are prepared
to pay higher prices for ‘mod’ goods even if their virtual utility is the same
as that of old-fashioned goods. This fact reveals that tastes and preferences
also influence the demand for goods and services.
(v) Consumers’ expectations
Consumers’ expectations regarding the future course of economic events,
particularly regarding changes in prices, income, and supply position of
goods, play an important role in determining the demand for goods and
service in the short-run. As mentioned above, if consumers expect a rise in
the price of a commodity, they tend to buy more of it at its current price
with a view to avoiding the pinch of price-rise in future. For example, when
the automobile owners expect or Government of India announces a rise in
petrol and diesel prices from a future date, automobile owners buy more of
petrol and diesel at their current prices. On the contrary, if consumers
expect a fall in the price of certain goods, they postpone their purchase of
such goods with a view to taking advantage of lower prices in future, mainly
in the case of non-essential goods. This behaviour of consumers reduces the
current demand for the goods whose prices are expected to decrease in
future.

Similarly, an expected increase in income on account of announcement
of revision of pay-scales, dearness allowance, bonus, etc. induces increase
in current purchase, and vice versa. Besides, if consumers or users expect
scarcity of certain goods in future on account of a reported fall in future
production, labour strikes on a large scale, diversion of civil supplies towards
the military use, etc. the current demand for such goods would increase,
more so if their prices show an upward trend. Consumers demand more for
future consumption; profiteers demand more to make money out of expected
scarcity. In simple words, expectation regarding the shortage of a commodity
in future increases its current demand at the prevailing price.
(vi) Demonstration effect

When new commodities or new models of existing ones appear in the
market, rich people buy them first. Some people buy new goods or new
models of goods because they have a genuine need for them while others
buy because they want to exhibit their affluence. Fashion goods make the
most common case for this category of goods. But once new commodities
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come in vogue, many households buy them not because they have a genuine
need for them but because others or neighbours have bought these goods.
The purchases by the latter category of the buyers are made out of such
feelings as jealousy, competition, equality in the peer group, social inferiority
and the desire to raise their social status. Purchases made on account of
these factors are the result of ‘demonstration effect’ or the ‘band-wagon
effect’. These effects have a positive effect on the demand. On the contrary,
when a commodity becomes a thing of common use, some people, mostly
the rich, decrease or give up the consumption of such goods. This is known
as ‘snob effect’. It has a negative effect on the demand for the related
goods.
(vii) Consumer-credit facility

Availability of credit to the consumers from the sellers, banks, relations and
friends or from any other source encourages the consumers to buy more
than what they would buy in the absence of credit facility. That is why the
consumers who can borrow more can consume more than those who can
borrow less. Credit facility affects mostly the demand for consumer durables,
particularly those which require bulk payment at the time of purchase.
(viii) Population of the country
The total domestic demand for a product depends also on the size of the
population. Given the price, per capita income, taste and preferences, etc.
the larger the population, the larger the demand for a product. With an
increase (or decrease) in the size of population, employment percentage
remaining the same, demand for the product will increase (or decrease).
The relation between market demand for essential and normal goods and
the size of population is similar to the income–demand relation.
(ix) Distribution of national income
Apart from the level of individual incomes, the distribution pattern of national
income also affects the demand for a commodity. If national income is
evenly distributed, market demand for normal goods will be the largest. If
national income is unevenly distributed, i.e., if majority of population belongs
to the lower income groups, market demand for essential goods (including
inferior ones) will be the largest whereas the same for other kinds of goods
will be relatively low. Furthermore, given a distribution of national income
and a market demand for various types of goods, if national income gets
distributed in favour of the rich so that this section becomes smaller, the
demand for essential goods will increase and the same for other kinds of
goods will decrease and vice versa.

1.4.5 Law of Supply

In the preceding section, we have discussed the law of demand. In this
section, we turn to the other side of the market–the supply side.
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Market supply, like market demand, is the sum of supplies of a
commodity by all the individual firms of the industry. Specifically, market
supply is the quantity of a commodity that all firms producing and
selling it offer for sale at a given price per unit of time.

The law of supply can be stated as when price of a product increases,
all other factors remaining constant, the supply of the product increases and
when price of the product decreases, its supply decreases. Obviously, there
is a positive relationship between the price of a product and its supply. This
relationship holds under the assumption that all other determinants of supply
remain constant. Other determinants of supply include cost of production,
technology, price of related goods (substitutes and complements) and climatic
and other natural conditions, especially in the case of agricultural products.

The supply determinants
In reality, the supply of a commodity depends on its price, cost of production
and production technology. In other words, supply of a product, say X, is
its price (Px), cost of production (Cx) and technology of its production (Tx).
In its functional form

Qx  =  f (Px, Cx, Tx)
In simple theory of supply, however, the law of supply is  expressed

generally in terms of price-quantity relationship supply function is expressed
as

  Qx  =  f (Px) ...(1.8)

The supply schedule

The supply schedule is a tabular presentation of the supply function. In fact,
a supply schedule is a table showing alternative prices of a commodity and
the corresponding quantity that suppliers are willing to offer for sale. Table
1.4 presents a hypothetical supply schedule of shirts per month.

Table 1.4 Supply Schedule for Shirts

Price (in `) 100 200 300 400 600 800

Supply
(Shirts in ‘000) 10 40 55 70 75 80

It can be seen from Table 1.4 that at price ` 100 per shirt, only 10,000
shirts would be supplied per month. When the price increases to ` 200,
suppliers offer 40,000 shirts for sale. And, when price rises to ` 400,
supply rises to 70,000 shirts, and so on.
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The supply curve
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Fig. 1.9  Supply Curve of Shirts

A supply curve is a graphical depiction of the supply schedule. The supply
curve SS′ given in Figure 1.9 has been obtained by plotting the data in Table
1.4. The points S, P, Q, R, T and S′ show the price–quantity combinations
on the supply curve SS′. This supply curve depicts the law of supply. The
upward slope of the supply curve indicates the rise in the supply of shirts
with the rise in its price and fall in the supply with fall in its price.

Shift in the supply curve

We have shown above that a change in the price of a commodity causes
a change in quantity supplied along a given supply curve. Although the price
of a commodity is the most important determinant of its supply, it is not the
only determinant. Many other factors influence the supply of a commodity.
Given a supply curve, when there is change in other determinants, the
supply curve shifts rightward or leftward, depending on the effect of such
changes. Let us now explain how other determinants of supply cause a shift
in the supply curve.

(a) Change in input prices: When input prices go down, the use of
inputs increases or more inputs can be used at a given total cost. As
a result, product supply increases and the supply curve shifts to the
right, as shown by the supply curve S″S″ in Figure 1.10. Similarly,
when input increases, the product supply curve shifts leftward to S′S′.

(b) Technological Progress: Technological changes that reduce cost of
production or increase factor efficiency increase the product supply.
For instance, introduction of high-yielding varieties of paddy and new
techniques of cultivation increased the per acre yield of rice in India
in the 1970s. Such changes make the supply curve shift to the right.
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(c) Price of Product Substitutes: In many kinds of production activities,
it is possible to produce a substitute product. For example, a
refrigerator company can also produce ACs; the Tatas, famous for
the production of trucks also produce cars; Maruti Udyog Ltd. can
produce trucks, and so on. A fall in the price of one of the product
substitutes may lead to the rise in the supply of other due to capacity
utilization for profit maximization.

S′′

S

S′

S′′SS′

Fig. 1.10 Shift in the Supply Curve

(d) Level of competition and size of the industry: The supply of a
commodity depends also on whether an industry is monopolized or
competitive. If a monopolized industry is made competitive, the total
supply increases. Besides, if the size of an industry increases because
new firms join the industry, the total supply will increase and supply
curve will shift rightward.

(e) Government policy: When government imposes restrictions on
production, e.g., import quota on inputs, excise taxation, production
tends to fall. Such restrictions make supply curve to shift leftward.

(f) Non-economic factors: Factors like war, drought, flood, communal
riots, epidemics, etc., also adversely affect the supply of commodities.

The supply function

The law of supply states only the nature of relationship between the price
and the quantity supplied. A supply function quantifies this relationship. The
supply function is, in fact, a statement which defines the relationship between
the quantity supplied of a commodity (as a dependent variable) and its
determinants (as independent variables). A supply function is written in its
general form as

    Qx = sPx ...(1.9)
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where, Qx = quantity supplied of commodity X, s = ΔQx/ΔPx and
Px = price.

Given the above supply function a supply schedule can be generated
by substituting numerical values for Px and assuming s = 10. For example,
if Px = 2, Qx = 10 × 2 = 20 and if Px = 5, Qx = 10 × 5 = 50, and so on.
By plotting the supply schedule, a supply curve can be obtained. (For
procedure, refer to the section on demand function).

Goods and Services as Tangible and Non-Tangible

The word ‘tangible’ means ‘capable of being touched’. Tangible goods are
products that can be seen, touched and handled by people (customers,
sellers, manufacturers), such as jewelry, computers, clothing or CDs. When
you go for shopping in a store, everything that can be placed in a, say,
shopping cart can be categorized as tangible goods. Even when you shop
online and put ‘real’ products in your shopping cart, those are also known
as tangible goods.

Intangible goods are products that cannot be seen, touched or handled
by people. Domain names, computer programs, financial advice, head
massage in a beauty salon are examples of intangible goods. An interesting
example would be the music that you download from the Internet would be
intangible, although a music CD would be tangible.

It should be noted that it is easy to confuse ‘tangible’ with ‘physical’
and ‘intangible’ with ‘non-physical’. Tangible deliverables are all those that
directly support the production and delivery of goods, services, and revenue
or funding. Tangible deliverables and exchanges are transactions that are
mandated or contractual—you do not get paid if you do not deliver these
things. Tangible deliverables include all transactions such as return receipt of
orders, contracts and invoices, confirmations, request for proposals or
payment.

Intangible deliverables are products such as certain kinds of favours
and benefits, and knowledge exchanges that build relationships and keep
things running smoothly. One is not expected to pay for these intangibles
directly and they are almost never contractual, but they are still crucial to
support the business processes and transactions. The benefits are advantages
or favors that can be extended from one person to the other. Examples
might be a person offering to provide social welfare support to someone.
Or a research organization might ask volunteers to devote time and expertise
for a project in exchange for an intangible benefit of prestige by affiliation
or the satisfaction derived from doing good. These are intangible ‘products’
or ‘deliverables’ or ‘benefits’ that can be exchanged, as indeed people can
and do to build relationships.
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1.4.6 Equilibrium of Demand and Supply

In the previous sections we have discussed the demand and supply sides of
the market, and how demand and supply behave in response to the change
in price and other determinants. In this section, we will explain how demand
and supply strike a balance, how market attains equilibrium, and how
equilibrium price is determined in a free market. A Free Market is one
in which market forces of demand and supply are free to take their own
course: there is no outside control on price, demand and supply.

The concept of equilibrium
In a general sense, the term equilibrium means a ‘state of rest’. It indicates
the condition where forces working in opposite direction are in balance. In
the context of the market analysis, equilibrium refers to a state of market
in which the quantity demanded of a commodity equals the quantity
supplied of the commodity. The equality of demand and supply produces
an equilibrium price.

The equilibrium price is the price at which quantity demanded of a
commodity over a period of time equals its quantity supplied over that
period. In other words, at equilibrium price, demand and supply are in
equilibrium. The equilibrium price is also called market-clearing price
because at this price the quantity that suppliers want to supply equals the
quantity that buyers are willing to buy. Market is cleared in the sense that
there is no unsold stock and no unsupplied demand.

Determination of equilibrium price
The equilibrium price in a free market is determined by the market forces
of demand and supply. In order to analyse how equilibrium price is
determined, we have to analyse the process through which market forces
bring the suppliers’ plan in balance with the buyers’ plan. For this purpose,
let us use our example of demand and supply schedules for shirts. Suppose
that the market demand and supply schedules for shirts are as shown in
Table 1.5.

Table 1.5 Monthly Demand and Supply Schedules for Shirts

Price per Demand Supply Market Effect on
Shirt (`) (‘000 shirts) (‘000 shirts) Position Price

100 80 10 Shortage Rise

200 55 28 Shortage Rise

300 40 40 Equilibrium Stable

400 28 50 Surplus Fall

500 20 55 Surplus Fall

600 15 60 Surplus Fall
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Table 1.5 places the demand and supply schedules side by side
against the same price schedule. As the table shows, there is only one price
of shirts (` 300) at which the market is in equilibrium, i.e., the quantity
demanded and the quantity supplied are equal at 40,000 shirts. At all other
prices, the shirt market is in disequilibrium as either demand exceeds
supply or supply exceeds demand. At all prices below ` 300, demand
exceeds supply showing shortage of shirts in the market. Likewise, at all
prices above ` 300 supply exceeds demand, showing surplus supply.

In a free market, disequilibrium itself creates the condition for
equilibrium. When there is excess supply, it forces downward adjustments
in the price and quantity supplied and demanded. When there is excess
demand, it forces upward adjustments in the price and in quantity demand
and supplied. The process of downward and upward adjustments in price
and quantity continues till the price reaches ` 300 and quantities supplied
and demanded balance at 40 thousand shirts. This process is automatic. Let
us now look into the process of price and quantity adjustments.

Demand and supply adjustment

Let the price be initially set at ` 100. At this price, the quantity demanded
exceeds the quantity supplied by 70,000 shirts. The shortage gives sellers
an opportunity to raise the price. Increase in price enhances the profit
margin. This induces firms to produce more in order to maximize their
profits. This trend will continue till price rises to ` 300. This is exactly the
number of shirts that the sellers would like to sell at this price. At this price,
there is neither shortage nor surplus of shirts in the market. This price is
therefore the equilibrium price.

Similarly, at all prices above ` 300, supply exceeds demand, showing
surplus or excess supply of shirts in the market. The excess supply forces
the competing sellers to bring down the price. Some firms find low price
unprofitable and go out of market and some cut down their production.
Therefore, supply of shirts goes down. On the other hand, fall in price
invites more customers. This process continues until price of shirts falls to
` 300. At this price, demand and supply are in balance and market price
is in equilibrium.

Graphical presentation

The determination of equilibrium price is illustrated graphically in
Figure 1.11. The demand curve DD′ and the supply curve SS′ have been
obtained by plotting the demand and supply schedules, respectively, (given
in Table 1.5) on the same price and quantity axes.
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Fig. 1.11 Equilibrium of Demand and Supply: Price Determination

As Figure 1.11 shows, demand and supply curves for shirts intersect at
point E determining the equilibrium price at ` 300. At this price, the
quantity demanded (40 thousand shirts) equals the quantity supplied. Thus,
the equilibrium price is  ̀300 and equilibrium quantity is 40,000 shirts. The
equilibrium condition is not fulfilled at any other point on the demand and
supply curves.

Given the demand-supply curves, the equilibrium price would remain
stable in short run. If equilibrium price changes for some external reasons,
market mechanism will bring the price back to its equilibrium level. For
examples, it shirt price shoots up from its equilibrium level of ` 300 to
` 600, market mechanism comes to into operation. Demand for shirts falls
from 400,000 to 15,000 and supply increase to 60,000. There is, therefore,
excess supply of 45,000 shirts, as shown by AB in Figure 1.11. The excess
supply forces shirt suppliers to cut down the price to get red of their excess
supply. As a result, price goes down and demand increases. This process
continues until equilibrium point E is reached. Increase price falls below the
equilibrium level, a reverse process comes into operation and equilibrium
point is attained.

Algebra of demand–supply equilibrium
In the previous section, we have seen graphically how the equilibrium of
demand and supply is determined at the point of intersection of the demand
and supply curves. If demand and supply functions are known, the equilibrium
quantity and equilibrium price can also be determined algebraically. In this
section, we assume linear demand and supply functions for a commodity X
to show the determination of equilibrium price and quantity.

Let the demand function for commodity X be given as
Qd = 150 – 5Px

and supply function as
      Qs = 10Px
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We know that the equilibrium of demand and supply takes place
where the quantity supplied equals the quantity demanded, i.e., where

Qs = Qd ...(1.10)
By substituting supply and demand functions into Eq. (1.10), we get

10Px = 150 – 5Px ...(1.11)
Given the Eq. (1.4) the equilibrium price can be worked out as

follows:
10Px = 150 – 5Px ...(1.12)

or 10Px + 5Px = 150
15Px = 150

   Px = 10
Thus, at equilibrium, Px = 10. That is, the equilibrium price is ` 10.
Given the equilibrium price Px = 10, the equilibrium quantity supplied

and the quantity demanded can be easily worked out. Equilibrium supply
equals, 10 (Px) = 10 (10) = 100. Similarly, equilibrium demand equals,
150 – 5Px = 150 – 5 (10) = 100.

Px

Qx

Sx

P

Q
d  = 150–5P

x Q s=
10P x

Dx

Fig. 1.12 Determination of Equilibrium Price and Quantity

The algebraic determination of equilibrium price and quantity can also be
demonstrated graphically. It is shown in Figure 1.12. The demand curve
DD′ has been drawn using the demand function Qd = 150 – 5Px and the
supply curve SS′ using the supply function Qs = 10Px.

The demand and the supply curves intersect at point P. A perpendicular
drawn from point P to the quantity axis determines the equilibrium quantity
at 100 units and a line drawn from point P to the price axis determines the
equilibrium price at ` 10. At this price, the quantity demanded equals the
quantity supplied at 100 units (Figure 1.12).
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1.4.7 Working of Price Mechanism

Price mechanism is an economic term that refers to the manner in which the
prices of commodities affect the demand and supply of goods and services.
Price mechanism affects both buyers and sellers who negotiate prices of goods
or services. A price mechanism or market-based mechanism refers to a wide
variety of ways to match up buyers and sellers through price rationing.

An example of a price mechanism uses announced bid and ask prices.
Generally speaking, when two parties wish to engage in a trade, the purchaser
will announce a price he is willing to pay (the bid price) and seller will
announce a price he is willing to accept (the ask price).

The primary advantage of such a method is that conditions are laid
out in advance and transactions can proceed with no further permission or
authorization from any participant. When any bid and ask pair are compatible,
a transaction occurs, in most cases automatically.

Effects of the price mechanism

Price mechanism causes many changes in the economic environment. If
there is an increase in demand, then prices will go higher causing a movement
along the supply curve. An example of price mechanism in the long term is
the oil crisis during the 1970s.

The crisis caused more nations to start producing its own oil due to
dramatic price increases of oil. Since more nations started to produce oil,
the supply curve shifted more to the right meaning there was more supply
of oil.

Price mechanism affects every economic situation in the long term.
Another good example of price mechanism in the long run is fuel for cars.
If fuel becomes more expensive, then the demand of fuel would not decrease
fast but eventually companies will start to produce alternatives such as
biodiesel fuel and electrical cars. Price mechanism is a system by which the
allocation of resource and distribution of goods and services are made on
the basis of relative market price.

Check Your Progress-3
1. Explain the exception to the law of demand in relation to Giffen

goods.
2. When is a commodity considered to be a complement?

1.5 Elasticity of Demand: Concept, Measurement and
Importance

The price elasticity of demand is defined as the degree of responsiveness
or sensitiveness of demand for a commodity to the changes in its price.
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More precisely, elasticity of demand is the percentage change in the quantity
demanded of a commodity as a result of a certain percentage change in its
price. A formal definition of price elasticity of demand (ep) is given below:

ep  = 
Percentage change in quantity demanded

Percentage change in price

The measure of price elasticity (ep) is called co-efficient of price elasticity.
The measure of price elasticity is converted into a more general formula for
calculating coefficient of price elasticity given as

ep = –
Δ ΔQ
Q

P
Po o

÷  = –
Δ

Δ
Q

Q
P
Po

o⋅

= –
Δ
Δ
Q
P

P
Q

o

o
⋅ ...(1.13)

where Qo = original quantity demanded, Po = original price, ΔQ = change
in quantity demanded, and ΔP = change in price.

Note also that a minus sign (–) is generally inserted in the formula
before the fraction with a view to making elasticity coefficient a non-negative
value.

Point and Arc Elasticities of Demand

The elasticity of demand is conventionally measured either at a finite point
or between any two finite points, on the demand curve. The elasticity
measured on a finite point of a demand curve is called point elasticity and
the elasticity measured between any two finite points is called arc elasticity.
Let us now look into the methods of measuring point and arc elasticities and
their relative usefulness.
(a) Point elasticity
The point elasticity of demand is defined as the proportionate change in
quantity demanded in response to a very small proportionate change in
price. The concept of point elasticity is useful where change in price and the
consequent change in quantity demanded are very small.
The point elasticity may be symbolically expressed as,

ep = –
∂
∂

⋅
Q
P

P
Q

...(1.14)

Measuring point elasticity on a linear demand curve: To illustrate the
measurement of point elasticity of a linear demand curve, let us suppose that
a linear demand curve is given by MN in Figure 1.13 and that we want to
measure elasticity at point P. Let us now substitute the values from Figure
1.13 in Eq. (1.14). As is obvious from the figure, P = PQ, and Q = OQ.
What we need now is to find the values for ∂Q and ∂P. These values can
be obtained by assuming a very small decrease in the price. But it will be
difficult to depict these changes in the figure as ∂P → O and hence
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∂Q → O. There is however an easier way to find out the value for ∂Q/∂P.

In fact, the derivative 
∂
∂
Q
P

gives  the slope of the demand curve MN. The

slope of a straight line demand curve MN, at point P is geometrically given
by QN/PQ. That is,

∂
∂

=
Q
P

QN
PQ

Since at point P, P = PQ and Q = OQ, substituting these values in Eq.
(1.14), ignoring the minus sign, we get

ep = 
QN
PQ

PQ
OQ

QN
OQ

⋅ = ...(1.15)

Geometrically,
QN
OQ

PN
PM

=

This may be proved as follows. If we draw a horizontal line from P to the
vertical axis, there will be three triangles ΔMON, ΔMRP and ΔPQN (Figure
1.13) in which ∠MON, ∠MRP and ∠PQN are right angles. Therefore, the
other corresponding angles of the three triangles will always be equal and
hence, ΔMON, ΔMRP and ΔPWN are similar triangles.

Y

M

PR

XO Q N

Fig. 1.13 Point Elasticity of a Linear Demand Curve

According to geometrical properties of similar triangles, the ratio of any two
sides of a similar triangle is always equal to the ratio of corresponding sides
of the other triangles. Therefore, in ΔPQN and ΔMRP,

QN
PN

RP
PM

= ...(1.16)

Since RP = OQ, by substituting OQ for RP in Eq. (1.16), we get

QN
PN

OQ
PM

=

By proportionality rule, therefore,

QN
OQ

PN
PM

=
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It may thus be concluded that price elasticity at point P (Figure 1.11)
is given by

ep = PN
PM

Measuring point elasticity on a non-linear demand curve: Let us now
explain the method of measuring point elasticity on a non-linear demand
curve. Supposing we want to measure the elasticity of demand curve DD′
at point P in Figure 1.14, let us draw a line (MN) tangent to the demand
curve DD′ at point P. Since demand curve DD′ and the line MN pass
through the same point (P) the slope of demand curve and that of the line
at this point is the same. Therefore, the elasticity of demand curve DD′ at
point P will be equal to the elasticity of demand line, MN, at point P.
Elasticity of the line, MN, at point P can be measured (ignoring ‘minus’ sign)
as

ep =
∂
∂

⋅
Q
P

P
Q

QN
PQ

PQ
OQ

QN
OQ

. =

Geometrically, QN/OQ = PN/PM. (For proof, see the preceding section).

D

M

PR

O Q N X

D′

Fig. 1.14 Point Elasticity on a Non-linear Demand Curve

Given the graphical measurement of point elasticity, it is obvious that the
elasticity at a point of a demand curve is the ratio between the lower and
the upper segments of a linear demand curve from the point chosen for
measuring point elasticity. That is,

ep = 
Lower segment
Upper segment
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Fig. 1.15 Point Elasticities of Demand

It follows that at mid-point of a linear demand curve, ep = 1, as shown at
point P in Figure 1.15, because both lower and upper segments are equal
(i.e., PN = PM).  At any other point to the left of point P, ep > 1, and at
any point to the right of point P, ep < 1.

Price elasticity at terminal points: The price elasticity at terminal point
N equals 0, i.e., at point N, ep = 0. At terminal point M, however, price-
elasticity is undefined, though most texts show that at terminal point M,
ep = ∞. According to William J. Baumol, a Nobel Prize winner, price
elasticity at upper terminal point of the demand curve is undefined. It is
undefined because measuring elasticity at terminal point (M) involves division
of zero and division by zero is undefined. In his own words, ‘Here the
elasticity is not even defined because an attempt to evaluate the fraction
p/x at that point forces us to commit the sign of dividing by zero. The reader
who has forgotten why division by zero is immoral may recall that division
is the reverse operation of multiplication. Hence, in seeking the quotient
c = a/b we look for a number, c, which when multiplied by b gives us the
number a, i.e., for which cb = a. But if a is not zero, say a = 5, and b is
zero, there is no such number because there is no c such that c × 0 = 5.’
(b) Measuring arc elasticity
The concept of point elasticity is relevant where change in price and the
resulting change in quantity is infinitesimally small. But where change in price
and the consequent change in demand are substantial, the concept of arc
elasticity is the relevant concept.

Arc elasticity is a measure of the average of responsiveness of the
quantity demanded to a substantial change in the price. In other words, the
measure of price elasticity of demand between two finite points on a demand
curve is known as arc elasticity. For example, the measure of elasticity
between points J and K (Figure 1.16) is the measure of arc elasticity. The
movement from point J to K along the demand curve (Dx) shows a fall in
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price from ` 25 to ` 10 so that ΔP = 25 – 10 = 15. The consequent
increase in demand, ΔQ = 30 – 50 = – 20. The arc elasticity between point
J and K and (moving from J to K) can be obtained by substituting these
values in the elasticity formula.

ep = –
QΔ
ΔP

P
Q

⋅  = − ⋅ =
–20

.
15

25
30

111 ...(1.17)

It means that a one per cent decrease in price of commodity X results in
a 1.11 per cent increase in demand for it.

Fig. 1.16 Measuring Arc Elasticity

Problems in using arc elasticity
The use of arc elasticity in economic analysis requires a good deal of
carefulness because it is capable of being misinterpreted. Arc elasticity
coefficients differ between the same two finite points on a demand curve if
direction of change in price is reversed. That is, arc elasticity for a decrease
in price will be different from that for the same increase in price between
the same to points on a demand curve. For example, the price elasticity
between points J and K—moving from J to K—is equal to 1.11. This is the
elasticity for decrease in price from ` 25 to ` 10. But a reverse movement
on the demand curve, i.e. from point K to J implies an increase in price from
` 10 to ` 25 which will give a different elasticity coefficient. In case of
movement from point K to J, P = 10, ΔP = 10 – 25 = – 15, Q = 50, and
ΔQ = 50 – 30 = 20. Substituting these values in the elasticity formula, we
get

ep = – 20
15

10
50

0 26
−

⋅ = . ...(1.18)

The measure of arc elasticity coefficient in Eq. (1.18) for the reverse movement
in price is obviously different from the one given in Eq. (1.17). Therefore,
while measuring the arc elasticity, the direction of price change should be
carefully noted, otherwise it may yield misleading conclusions.
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A method suggested to resolve this problem is to use the average of
upper and lower values of P and Q in fraction, P/Q, so that the formula is

ep = 
Δ
Δ
Q
P

P P
Q Q

⋅
+
+

( )
( )

1 2

1 2

2
2

   = 
Q Q
P P

P P
Q Q

1 2

1 2

1 2

1 2

2
2

−
−

⋅
+
+

( )
( )

  ...(1.19)

Substituting the values from our example, we get

ep = − −
−

⋅
+
+

=
30 50
25 10

10 25 2
30 50 2

0 58
( )
( )

.

This method has its own drawbacks as the elasticity co-efficient calculated
through this formula, refers to the elasticity of demand at mid-point between
points J and K (Figure 1.16). Elasticity co-efficient (0.58) is not applicable
for the whole range of price-quantity combinations at different points between
J and K on the demand curve (Figure 1.16). It gives only mean of the
elasticities between the two points. It is important to note that elasticity
between the mid-point and the upper point J or lower point K will be
different. Thus, this method does not give one measure of elasticity.

Nature of demand curves and elasticities
Generally, elasticity of a demand curve throughout its length is not the same
(Figure 1.15). It varies between O and ∞, or in other words,

0 ≤ ep ≤ ∞

In some cases, however, the elasticity remains the same throughout the
length of the demand curve. Such demand curves can be placed in the
following categories:  (i) perfectly inelastic (ep = 0), (ii) unitary elastic
(ep = 1), and (iii) perfectly elastic (ep = ∞). These three types of demand
curves are illustrated in Figure 1.17 (a), (b) and (c), respectively.

However, from demand analysis point of view, demand is classified
as elastic demand and inelastic demand. If price-elasticity of demand for
a product is greater than one, i.e., ep > 1, the demand is called elastic
demand. And, if ep < 1, it is called inelastic demand. Also, a normal
demand curve–linear or non-linear—has two segments–elastic and inelastic
segments.

(a) (b) (c)

Fig. 1.17 Types of Demand Elasticity
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Slope of the demand curve and price elasticity

The elasticity of a demand curve is often judged by its appearance: the
flatter the demand curve, the greater the elasticity, and vice versa. But this
conclusion is misleading because two demand curves with different slopes
may have the same elasticity at a given price. In fact, what the appearance
of a demand curve reveals is its slope, not the elasticity. The slope of the
demand curve is the marginal relationship between change in price (ΔP) and
change in quantity demanded (ΔQ). The slope of demand curve is expressed
as ΔP/ΔQ. It is the reciprocal of the slope ΔQ/ΔP which appears in the
elasticity formula, not the slope itself.

We will show below, (i) that demand curves having different slopes
may have the same elasticity at a given price, and (ii) that demand curves
having the same slope may have different elasticity at a given price.
(a)  Elasticities of demand curves having different slopes: Let us first
illustrate that two demand curves with different slops may have the same
elasticity at a given price. In Figure 1.18, demand curves AB and AD have
different slopes. This may be proved as follows:

Slope of the demand curve AB = 
OA
OB

, and

Slope of the demand curve AD = 
OA
OD

Note that in these ratios, numerator OA is common to both the
fractions, but in case of denominators OB < OD.

Therefore,  OA
OB

OA
OD

<

Obviously, the slopes of the two demand curves are different.
Let us now show, that at a given price, both the demand curves have

the same elasticity. As shown in Figure 1.18, at a given price OP, the
relevant points for measuring the elasticity are Q and R on the demand
curves AB and AD, respectively. Recall that the elasticity at a point on a
linear demand curve is obtained as,

ep = Lower Segment
Upper Segment

Thus, at point Q on demand curve AB, ep = QB/QA, and at point R on AD,
ep = RD/RA.
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Fig. 1.18  Demand Curves having Different Slopes

It can be geometrically proved that the two elasticities are equal, i.e.

QB
QA

RD
RA

= ...(1.20)

Let us first consider ΔAOB. If we draw a horizontal line from point Q to
intersect the vertical axis at point P, and an ordinate from Q to M at the
horizontal axis, we have three triangles—ΔAOB, ΔAPQ and ΔQMB. Note
that ∠AOB, ∠APQ and ∠QMB are right-angles. Therefore, all the three
triangles are right-angled traingles. As noted above, the ratios of their two
corresponding sides of similar right-angle triangles are always equal.
Considering only the relevant triangles, ΔAPQ and ΔQMB, we have

BQ
MQ

AQ
AP

=

Since MQ = OP, by substituting OP for QM in ratio BQ/MQ, we get
BQ
OP

AQ
AP

=

Therefore, BQ
AQ

OP
AP

=  = Elasticity of demand curve AB, at point Q or at

price OP.
We can similarly prove that

RD
RA

OP
PA

= = Elasticity of demand curve AD at point R or at price

OP.
Thus, the Eq. (1.20) is proved, i.e., at price OP,

QB
QA

RD
RA

PO
PA

= =
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It is thus proved that two demand curves with different slopes have the
same elasticity at a given price.
(b) Elasticities of parallel demand curves: Let us now show that two
demand curves having the same slope have different elasticities. Consider
the demand curves JK and LM in Figure 1.19. The demand curves JK and
LM are parallel and therefore have the same slope. Point R on the line JK
and point Q on the line LM show the quantities demanded at a given price,
OP.

Fig. 1.19 Demand Curves having the Same Slope

The elasticity at point R on demand curve JK equals RK/RJ and the elasticity
at Q on demand curve LM equals QM/QL. It can be easily proved that

 
RK
RJ

QM
QL

≠

Following the logic of the preceding section, it can be proved that

RK
RJ

PO
PJ

=

and,
QM
QL

PO
PL

=

Note that, PO being the common numerator to both ratios, PJ < PL.
Therefore,

PO
PJ

PO
PL

>

It is thus proved that
RK
RJ

QM
QL

>

It may be concluded from the above that the demand curves having the
same slope may have different elasticities, and the demand curves having
different slopes may have the same elasticities, both at a given price.
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1.5.1 Determinants of  Price Elacticity of Demand

Price elasticity of demand varies from commodity to commodity. While the
demand for some commodities is highly elastic, the demand for others is
highly inelastic. In this section, we will describe the main determinants of the
price elasticity of demand.
Availability of substitutes
One of the most important determinants of elasticity of demand for a
commodity is the availability of its substitutes. The closer the substitute, the
greater the elasticity of demand for the commodity. For instance, coffee and
tea may be considered as close substitutes for one another. Therefore, if the
price of one of these goods increases, its demand decrease more than
proportionate increase in its price because consumers switch over to the
relatively cheaper substitute. Besides, the wider the range of the substitutes,
the greater the elasticity. For instance, soaps, toothpastes, cigarettes, etc.
are available in different brands, each brand being a close substitute for the
other. Therefore, the price-elasticity of demand for each brand will be much
greater than the generic commodity. On the other hand, sugar and salt do
not have close substitutes and hence their price-elasticity is lower.
Nature of commodity

The nature of a commodity also affects the price elasticity of its demand.
Commodities can be grouped as luxuries, comforts, and necessities, on the
basis of their nature. Demand for luxury goods (e.g., luxury cars, decoration
items) is more elastic than the demand for other kinds of goods because
consumption of luxury goods can be dispensed with or postponed when
their prices rise. On the other hand, consumption of necessary goods, (e.g.,
sugar, clothes, vegetables, etc.) cannot be postponed, and hence their demand
is inelastic. Demand for comforts is generally more elastic than that for
necessities and less elastic than the demand for luxuries. Commodities may
also be classified as durable goods and perishable or non-durable goods.
Demand for durable goods is more elastic 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’.
Proportion of income spent on a commodity
Another factor that influences the elasticity of demand for a commodity is
the proportion of income which consumers spend on a particular commodity.
If proportion of income spent on a commodity is very small, its demand will
be less elastic, and vice versa. Classic examples of such commodities are
salt, matches, books, toothpastes, etc. which claim a very small proportion
of consumer’s income. Demand for these goods is generally inelastic because
increase in the price of such goods does not substantially affect consumer’s
consumption pattern and the total purchasing power. Therefore, people
continue to purchase almost the same quantity even when their price increases.
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Time factor
Price-elasticity of demand depends also on the time consumers take to
adjust to a new price: the longer the time taken, the greater the elasticity.
For, over a period of time consumers are able to adjust their expenditure
pattern to price changes. For instance, if price of cars decreases, demand
may not increase immediately unless people possess excess purchasing
power. Over time, however, people can adjust their expenditure pattern so
that they can buy a car at (new) lower price.
Range of alternative uses of a commodity
The wider the range of alternative uses of a product, the higher the price
elasticity of its demand for the decrease in price but less elastic for the rise
in price. As the price of a multi-use commodity decreases, people extend
their consumption to its other uses. Therefore, the demand for such a
commodity generally increases more than the proportionate decrease in its
price. For instance, milk can be taken as it is, it may be converted into curd,
cheese, ghee and buttermilk. The demand for milk will therefore be highly
elastic for decrease in their price. Similarly, electricity can be used for
lighting, cooking, heating, and for industrial purposes, therefore demand for
electricity is highly price elastic for decrease in its price. For the same
reason, however, demand for such goods is inelastic for the rise in their
price.
The proportion of market supplied
Price elasticity of market demand depends also on the proportion of the
market supplied at the ruling price. If less than half of the market is supplied
at the ruling price, elasticity of demand will be higher than if more than half
of the market is supplied. That is, demand curve is more elastic at the upper
half than at the lower half.

1.5.2 Price Elasticity of Demand

In this section, we look at one of the most important uses of the price
elasticity of demand, used especially in business decision-making. It pertain
to the relationship between price elasticity and the marginal change in the
total revenue of the firm planning to change the price of its product. The
relationship between price elasticity and the marginal revenue (MR) can be
derived as follows.

Let us suppose that a given output, Q, is being sold at a price P, so
that the total revenue, TR, equals P times Q, i.e.,

TR = P • Q ...(1.21)
Since P and Q in Eq. (1.21) are inversely related, a  question arises,

whether a change in P will increase or decrease or leave the TR unaffected.
It depends on whether MR is greater than or less than or equal to zero, i.e.,
whether

MR > 0, MR < 0, or MR = 0
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The marginal revenue (MR), can be obtained by differentiating
TR = PQ with respect to P as follows. Since TR = P. Q.

MR = ( . )P Q
Q

 
 

= P
Q
Q

Q
P
Q

∂
∂

+
∂
∂

= PP Q
Q

 

MR = 1 Q PP
P Q

 
     

... (1.22)

Note that Q
P

P
Q

⋅
∂
∂

 is the reciprocal of the elasticity which equals

− ⋅
∂
∂

P
Q

Q
P

Therefore,
Q
P

P
Q e

⋅
∂
∂

= −
1

By substituting − ⋅
∂
∂

1
e

Q
P

P
Q

 for  in Eq. (1.22), we get

MR = 1P 1
e

    
...(1.23)

Equation (1.23) gives the relationship between price-elasticity (e) and
MR. The relationship between price elasticity and marginal revenue is shown
graphically in Figure 1.20.

(i) Price elasticity and total revenue

Given the relationship between marginal revenue and price elasticity of
demand in Eq. (1.23), the decision-makers can easily know whether or not
it is advantageous to change the price. Given the Eq. (1.23), if e = 1, MR
= 0. Therefore, change in price will not cause any change in TR. If e < 1,
MR < 0 and, therefore, TR decreases when price decreases and TR increases
when price increases. And, if e > 1, MR > 0, then TR increases if price
decreases and TR increases when price increases.

The relationship between price elasticity and TR is shown in Figure
1.20. The TR-function is graphed in panel (a) and the demand and MR
functions are presented in panel (b) of Figure 1.20. As the figure shows, at
point P on the demand curve, e = 1 where output, Q = 50. Below point
P, i.e., at price ` 10, e < 1 and above point P, e > 1.  It can be seen in
panel (a) of Figure 1.20 that TR increases over the range of demand curve
having e > 1; TR reaches its maximum level where e = 1; and it decreases
when e < 1.
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The relationship between price-elasticity and TR is summed up in
Table 1.6. As the table shows, when demand is perfectly inelastic (i.e., ep
= 0 as in the case of a vertical demand line) there is no decrease in quantity
demanded when price is raised and vice versa. Therefore, a rise in price
increases the total revenue and vice versa.

Fig. 1.20 Price Elasticity and Total Revenue

In the case of an inelastic demand (i.e., ep < 1), quantity demanded
increases by less than the proportionate decrease in price and hence the
total revenue falls when price falls. The total revenue increases when price
increases because quantity demanded decreases by less than the proportionate
increase in price.

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

If demand for a commodity has ep > 1, change in quantity demanded
is greater than the proportionate change in price. Therefore, the total revenue
increases when price falls and vice versa.
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The case of infinitely elastic demand represented by a horizontal
straight line is rare. Such a demand line implies that a consumer has the
opportunity to buy any quantity of a commodity and the seller can sell any
quantity of a commodity, at a given price. It is the case of a commodity
being bought and sold in a perfectly competitive market. A seller, therefore,
cannot charge a higher or a lower price.
(ii) Price elasticity and marginal revenue
The relationship between price-elasticity and the total revenue (TR) can be
known more precisely by finding the relationship between price-elasticity
and marginal revenue (MR) (Table 1.6). MR is the first derivative of
TR-function and TR = P.Q (where P = price, and Q = quantity sold). The
relationship between price-elasticity, MR and TR is shown as follows.

Since TR = P.Q,
Since EQ = P.Q

Table 1.6 Elasticities, Price-Change and Change in TR

Elasticity Nature of Change in Change in
co-efficient Demand Price TR

ep = 0 Perfectly Increase Increase
inelastic Decrease Decrease

ep < 1 Inelastic Increase Increase
Decrease Decrease

ep = 1 Unitary Increase No change
Elastic Decrease i n

TR
ep > 1 Elastic Increase Decrease

Decrease Increase
ep = ¥ Infinitely Increase Decreases to
zero Elastic Decrease
infinitely
Increase.

1.5.3 Cross-Elasticity of Demand

The cross-elasticity is the measure of responsiveness of demand for a
commodity to the changes in the price of its substitutes and complementary
goods. For instance, cross-elasticity of demand for tea (T) is the percentage
change in its quantity demanded with respect to the change in the price of
its substitute, coffee (C). The formula for measuring cross-elasticity of demand
for tea (et,c) with respect to price of coffee (Pc) is

et,c = 
c

Proportionate change in demand for tea ( )
Proportionate change in price of coffee ( )

tQ
P
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= P
Q

Q
P

c

t

t

c
⋅
Δ
Δ

...(1.24)

The cross-elasticity of demand for coffee (Qc) with respect to price
of tea (Pt) is

ec,t = P
Q

Q
P

t

c

c
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⋅
Δ
Δ

For example, suppose that price of coffee (Pc) increases from ` 10
to ` 15, per 10 grams, and as a result demand for tea increases from 20
tonnes to 30 tonnes per week, price of tea remaining constant. By substituting
these value in Eq. (1.24), we get cross-elasticity of demand for tea with
respect to price of coffee, as

et,c = 10 20 30
20 10 15

  
 

= 10 10
20 5

  
 

= 1.0
It is important to note that cross-elasticity between any two substitute

goods is always positive.
The same formula is used to measure the cross-elasticity of demand

for a good in response to change in the price of its complementary goods.
Electricity to electrical gadgets, patrol to automobile, butter to bread, sugar
and milk to tea and coffee, are examples of complementary goods. Note
that the demand for complementary goods has negative cross-elasticity, for
increase in the price of a good decreases the demand for its complementary
goods.

An important aspect of cross-elasticity is that if cross-elasticities
between two goods are positive, the two may be considered as substitutes
for each other. Also the greater the cross-elasticity, the closer the substitute.
Similarly, if cross-elasticity of demand for two related goods is negative, the
two may be considered as complementary of each other: the higher the
negative cross-elasticity, the higher the degree of complementarity.

1.5.4 Income Elasticity of Demand

Apart from price of a product and its substitutes, an important determinant
of demand for a product is consumer’s income. As noted earlier, the
relationship between demand for normal and luxury goods and consumer’s
income is of positive nature, unlike the negative price-demand relationship.
That is, the demand for normal goods and services increases with increase
in consumer’s income and vice versa. The responsiveness of demand to the
change in consumer’s income is known as income elasticity of demand.
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Income elasticity of demand for a product, say X (i.e., ey) is defined as

ey = q q q

q

X X XY
Y Y X Y

 
  

 
...(1.25)

where Xq = quantity of X demanded; Y = disposable income; ΔXq = change
in quantity demanded of X; and ΔY = change in income.

Unlike price elasticity of demand (which is negative except in case of
Giffen goods), income elasticity of demand is positive because of a positive
relationship between income and demand for a product. There is an exception
to this rule. Income elasticity of demand for an inferior good is negative,
because of negative income-effect. The demand for inferior goods decreases
with increase in consumer’s income and vice versa. When income increases,
consumers switch over to the consumption of superior commodities. That
is, 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 foodgrains like bajra, ragi, and use more of taxi and less of bus
service and so on.

Nature of commodity and income elasticity
For all normal goods, income elasticity is positive though the degree of
elasticity varies in accordance with the nature of commodities. Consumer
goods are generally grouped under three categories, viz. necessities (essential
consumer goods), comforts, and luxuries.

The income elasticity of demand for different categories of goods
may however vary from household to household and from time to time,
depending on choice, taste and preference of the consumers, levels of their
consumption and income, and their susceptibility to ‘demonstration effect’.
The other factor which may cause deviation from the general pattern of
income elasticities is the frequency of increase in income. If income increases
regularly and frequently, income-elasticities as given in Table 1.7 will conform
to the general pattern.
Some important uses of income elasticity are as follows:

First, the concept of income elasticity can be used to estimate the
future demand provided the rate of increase in income and income elasticity
of demand for the products are known. The knowledge of income elasticity
can thus be useful in forecasting demand, when changes in personal incomes
are expected, other things remaining the same.

Table 1.7 Income Elasticity of Different Consumer Goods

Commodities Coefficient of income elasticity Impact on expenditure

1. Necessities Less than unity (ey < 1) Less than proportionate
change in income

2. Comforts Almost equal to unity (ey ≅ 1) Almost proportionate
change in income

3. Luxuries Greater than unity (ey > 1) More than proportionate
increase in income
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Second, 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 as ‘normal goods’. On the other hand,
the goods for which income elasticities are negative, beyond a certain level
of income, are termed as ‘inferior goods’.

Check Your Progress-4
1. With the help of an example, explain the formula for measuring

cross-elasticity of demand of an item with respect to the price of
another similar item.

2. Define the income elasticity of demand for a product.

1.6 Let Us Sum Up

• Economics has not yet been defined precisely and appropriately. The
reason is, as Zeuthen has observed, ‘Economics is an unfinished
science’ and as Schultz has remarked, ‘Economics is still a very
young science and many problems in it are almost untouched.’

• Economics as a social science studies economic behaviour of the
people and its consequences. Economic behaviour is essentially the
process of evaluating economic opportunities open to an individual or
a society and, given the resources, making a choice of the best of
these opportunities.

• The basic function of economics is to observe, explain and predict
how people as decision-makers make choices about the use of
resources in order to maximize their income, as well as how they, as
consumers, decide how to spend their income to maximize their total
utility.

• For the purpose of economic analysis, people are classified according
to their decision-making capacity as individuals, households, firms
and the society; and according to the nature of their economic activity
as consumers, producers, factory owners and economy managers,
i.e., the government.

• Microeconomics is concerned with the microscopic study of the
various elements of the economic system and not with the system as
a whole.

• Macroeconomics is a relatively new branch of economics. It was
only after the publication of Keynes’s The General Theory of
Employment, Interest and Money in 1936, that macroeconomics
crystallized as a separate branch of economics.

• The major economic problems faced by an economy—whether
capitalist, socialist or mixed—may be classified into two broad groups:
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o Microeconomic problems which are related to the working of the
economic system

o Macroeconomic problems related to the growth, employment,
stability, external balance, and macroeconomic policies for the
management of the economy as a whole.

• The term ‘demand’ implies a ‘desire’ for a commodity backed by the
ability and willingness to pay for it.

• The demand for various goods is generally classified on the basis of
the consumers of a product, suppliers of the product, nature of goods,
duration of consumption of a commodity, interdependence of demand,
period of demand and nature of use of the goods.

• The law of demand states that the quantity of a product demanded
per unit of time increases when its price falls and decreases when its
price increases, other factors remaining constant.

• Diminishing marginal utility is responsible for increase in demand for
a commodity when its price falls.

• Consumer’s surplus is defined as customer satisfaction denoted/
measured in economic terms. It is calculated by analysing the difference
between what consumers are likely to pay for a service or good
relative to its market price.

• The quantity of a commodity which an individual is willing to buy at
a particular price of the commodity during a specific time period,
given his money income, his taste, and prices of substitutes and
complements, is known as individual demand for a commodity.

• The market demand for a product is determined by a number of
factors, viz. price of the product, price and availability of the substitutes,
consumer’s income, his own preference for a commodity, utility derived
from the commodity, ‘demonstration effect’, advertisement, credit
facility by the sellers and banks, off-season discounts, number of the
uses of the commodity and so on.

• Market supply, like market demand, is the sum of supplies of a
commodity by all the individual firms of the industry. Specifically,
market supply is the quantity of a commodity that all firms producing
and selling it offer for sale at a given price per unit of time.

• The equilibrium price is the price at which quantity demanded of a
commodity over a period of time equals its quantity supplied over
that period.

• The price elasticity of demand is defined as the degree of responsiveness
or sensitiveness of demand for a commodity to the changes in its
price.

• Price elasticity of demand varies from commodity to commodity.
While the demand for some commodities is highly elastic, the demand
for others is highly inelastic.
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• The cross-elasticity is the measure of responsiveness of demand for
a commodity to the changes in the price of its substitutes and
complementary goods.

• The demand for normal goods and services increases with increase
in consumer’s income and vice versa. The responsiveness of demand
to the change in consumer’s income is known as income elasticity of
demand.

1.7 Key Words

• Macroeconomics: The branch of economics that studies the overall
working of a national economy.

• Microeconomics: The branch of economics that studies the economy
of consumers or households or individual firms.

• Economic science: The branch of social science that deals with the
production and distribution and consumption of goods and services
and their management.

• Finance: The branch of economics that studies the management of
money and other assets; the management of money and credit and
banking and investments.

• Goal: The state of affairs that a plan is intended to achieve and that
(when achieved) terminates behaviour intended to achieve it; (in
economics) business objectives.

• Market supply: The quantity of any commodity that all firms
producing and selling it offer for sale at a given price per unit of time.

• Profit: The excess of revenues over outlays in a given period of time
(including depreciation and other non-cash expenses).

1.8 Terminal Questions

Short-Answer Questions
1. Briefly explain the concept of economics.
2. Explain the following concepts:

(a) Price elasticity of demand
(b) Income elasticity of demand
(c) Cross elasticity of demand

3. Write a short note on the law of diminishing marginal utility.
4. Define the term ‘market supply’.
5. What are the uses of the various concepts of elasticity in the analysis

of the market?
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6. What does the price elasticity of demand measure?
7. Briefly discuss the concept of equilibrium.
8. What is the importance of demand elasticity in business decision-

making?

Long-Answer questions
1. Discuss in detail the basic problems of an economy.
2. What do you understand by the term ‘demand’? Explain its different

types.
3. How is the market demand for a product determined? Discuss in

detail.
4. Explain the concept of price elasticity of demand and the relationship

between price elasticity, average revenue and marginal revenue.
5. ‘Elasticity of demand is not just the inverse of the slope’. Comment.
6. Explain cross elasticity and income elasticity of demand.
7. What are the different methods of calculating the price elasticity of

demand?  Elaborate on any one method.
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1.10 Model Answers to ‘Check Your Progress’

Check Your Progress-1

1. This statement suggests that all human wants are not equally urgent
and pressing at a point of time, or over a period of time. For instance,
some wants have to be satisfied as and when they arise like food,
clothing and shelter. Other wants like purchasing a car can be
postponed. Also, satisfying some wants provides greater satisfaction
than others. Given their intensity and urgency, human wants can be
arranged in the order of their priority. However, the priority of wants
varies from person to person and from time to time for the same
person. This gives rise to the question as to ‘which want to satisfy
first’ and which want to satisfy last.’ Therefore, consumers also have
to make a choice between ‘what to consume’ and ‘how much to
consume.’

2. Micro Economics has both theoretical and practical importance. From
the theoretical point of view it explains the function of a free intense
economics it tells as how consumer and producer take the decision
for millions of goods and services to consume and produce. It tells
us how goods and services distributed among them. It explains the
determination of the relative prices of various goods and services.
Macro Economics deals as whole such as national income employment,
saving investment total consumption, price level. Macro Economics
deals also with how an economy group functions. It determines the
chief economic development and the various stages and process of
economic growth. Study of macro economics is very important to get
proper view of an economy.

Check Your Progress-2

1. The demand for non-durable goods depends largely on their current
prices, consumers’ income and fashion and is subject to frequent
change whereas the demand for durable goods is also influenced by
their expected price, income and change in technology. The demand
for durable goods changes over a relatively long period.

2. The conceptual distinction between autonomous demand, i.e., demand
for a parent product and a derived demand would be useful from a
businessman’s point of view to the extent that the former can serve
as an indicator of the latter.

Check Your Progress-3

1. An exception to the law of demand is also the classic case of Giffen
goods named after Robert Giffen (1837–1910). Giffen goods do not
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refer to any specific commodity. They may be any inferior commodities
much cheaper than their superior substitutes, consumed mostly by
poor households as essential consumer goods. If the price of such
goods increases (price of their substitutes remaining constant), their
demand increases instead of decreasing. For instance, let us suppose
that the monthly minimum consumption of food grains by a poor
household is 30 kgs including 20 kgs of bajra (an inferior good) at
the rate of `10 per kg and 10 kgs of wheat (a superior good) at
` 20 per kg. It spends a fixed amount of ` 400 on these items. Now,
if the price of bajra increases to `12 per kg the household will be
forced to reduce the consumption of wheat by 5 kgs and increase
that of bajra by the same quantity in order to meet its minimum
monthly consumption requirement within `400. Obviously, the
household’s demand for bajra increases from 20 to 25 kgs when its
price increases.

2. A commodity is considered to be a complement of another when it
complements the use of the other. In other words, when the use of
any two goods goes together so that their demand changes (increases
or decreases) simultaneously, they are treated as complements. For
instance, petrol is a complement of motors vehicles, butter and jam
are complements of bread, milk and sugar are complements of tea
and coffee. Technically, two goods are complements of one another
if an increase in the price of one causes a decrease in the demand for
another.

Check Your Progress-4

1. The cross-elasticity is the measure of responsiveness of demand for
a commodity to the changes in the price of its substitutes and
complementary goods. For instance, cross-elasticity of demand for
tea (T) is the percentage change in its quantity demanded with respect
to the change in the price of its substitute, coffee (C). The formula for
measuring cross-elasticity of demand for tea (et,c) with respect to
price of coffee (Pc) is

et,c = 
c

Proportionate change in demand for tea ( )
Proportionate change in price of coffee ( )
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The cross-elasticity of demand for coffee (Qc) with respect to price
of tea (Pt) is
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For example, suppose that price of coffee (Pc) increases from `10
to ` 5, per 10 grams, and as a result demand for tea increases from
20 tonnes to 30 tonnes per week, price of tea remaining constant. By
substituting these value in Eq. (1.24), we get cross-elasticity of demand
for tea with respect to price of coffee, as

et,c = 10 20 30
20 10 15

  
 

= 10 10
20 5

  
 

= 1.0
2. The responsiveness of demand to the change in consumer’s income

is known as income elasticity of demand.
Income elasticity of demand for a product, say X (i.e., ey) is defined
as

ey = q q q

q

X X XY
Y Y X Y

  
  

  
...(1.25)

where Xq = quantity of X demanded; Y = disposable income; ΔXq =
change in quantity demanded of X; and ΔY = change in income.
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2.7 Internal and External Economies and Diseconomies
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2.7.2 Multiple Product Pricing
2.7.3 Rate of Return Pricing

2.8 Let Us Sum Up
2.9 Key Words

2.10 Terminal Questions
2.11 Suggested Readings
2.12 Model Answers to ‘Check Your Progress’

2.0 Objectives

After going through this unit, you will be able to:
• Discuss the concept of production function
• Explain short- and long-run production functions
• Show how firms can find optimum combination of inputs
• Describe short- and long-run cost curves
• Discuss the economies and diseconomies of scale

2.1 Introduction

Whatever the objective of business firms, achieving optimum efficiency in
production or minimizing cost for a given production, is one of the prime
concerns of business managers. In fact, the very survival of a firm in a
competitive market depends on their ability to produce goods and services at
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a competitive cost. Therefore, managers of business firms endeavour to
minimize the production cost or maximize output from a given quantity of
inputs. In their effort to minimize the cost of production, the fundamental
questions which managers are faced with are:

(i) How can production be optimized so that cost is minimized?
(ii) How does output change when quantity of inputs is increased?

(iii) How does technology matter in reducing the cost of production?
(iv) How can the least-cost combination of inputs be achieved?
(v) Given the technology, what happens to the rate of return when more

plants are added to the firm?
The theory of production provides a theoretical answer to these

questions through economic models built under hypothetical conditions.
Production theory may, therefore not provide solutions to real-life problems.
However, it does provide tools and techniques to analyse the input-output
relationships, which provide guidelines for finding solutions to practical business
problems.

In most business decisions, however, it is the money value of input
and output which figures more frequently. The money value of input is called
cost of production and the money value of output is called revenue. In this
unit, you will learn about cost curves and cost functions.

2.2 Production Function

Production function is a tool of analysis used to explain the input—output
relationship. A production function describes the technological relationship
between inputs and output in physical terms. In its general form, it tells that
production of a commodity depends on certain specific inputs. In its specific
form, it presents the quantitative relationships between inputs and output.
Besides, the production function represents the technology of a firm, of an
industry or of the economy as a whole. A production function may take the
form of a schedule or table, a graphed line or curve, an algebraic equation
or a mathematical model. But each of these forms of a production function
can be converted into its other forms.

Before we illustrate the various forms of a production function, let us
note how a complex production function is simplified and the number of
inputs in the production function (used as independent variables) is reduced
to a manageable number, especially in theoretical analysis or models.

An empirical production function is generally very complex. It includes
a wide range of inputs, viz. (i) land, (ii) labour, (iii) capital, (iv) raw
material, (v) time, and (vi) technology. All these variables enter the actual
production function of a firm. The long-run production function is generally
expressed as

Q = f(Ld, L, K, M, T, t) ...(2.1)
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where Ld = land and building, L = labour, K = capital, M = materials,
T = technology and t = time.

Economists have however reduced the number of variables used in
a production function to only two, viz. capital (K) and labour (L), for the
sake of convenience and simplicity in the analysis of input—output relations
and production function is expressed as

Q = f(L, K) ...(2.2)
The reasons for ignoring other inputs are following. Land and building

(Ld), as inputs, are constant for the economy as a whole, and hence it does
not enter into the aggregate production function. However, land and building
are not a constant variable for an individual firm or industry. In the case of
individual firms, land and building are lumped 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 a given size of a house, the
quantity of bricks, cement, steel, etc. remains constant, irrespective of number
of houses constructed. To consider another example, in car manufacturing
of a particular brand or size, the quantity of steel, number of the engine, and
number of tyres and tubes are fixed per car. This constancy of input—
output relations leaves the methods of production unaffected. So is the case,
generally, with time and space. That is why, in most production functions
only two inputs—labour and capital—are included.

We will illustrate the tabular and graphic forms of a production function
when we move on to explain the laws of production. Here, let us illustrate
the algebraic or mathematical form of a production function. It is this form
of production function which is most commonly used in production analysis.

To illustrate the algebraic form of production function, let us suppose
that a coal-mining firm employs only two inputs—capital (K) and labour
(L)—in its coal production activity. As such, the general form of its production
function may be expressed as

Q = f (K, L)
where Q = the quantity of coal produced per time unit, K = capital and
L = labour.

The production function (2.1) implies that quantity of coal produced
depends on the quantity of capital, K, and labour, L, employed to produce
coal. Increasing coal production will require increasing K and L. Whether
the firm can increase both K and L or only L depends on the time period
it takes into account for increasing production, i.e., whether the firm considers
a short-run or a long-run.

By definition, supply of capital is inelastic in the short run and elastic
in the long run. In the short run, therefore, the firm can increase coal
production by increasing labour only since the supply of capital in the short
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run is fixed. In the long run, however, the firm can employ more of both
capital and labour because of supply of capital becomes elastic over time.
Accordingly, there are two kinds of production functions:

(i) Short-run production function.
(ii) Long-run production function.

The short-run production function or what may also be termed as single variable
production function can be expressed as

Q = f (L) …(2.3)

In the long-term production function, both K and L are included and the function
takes the form as given in Eq. (2.2).

 Q = f (K, L)

Assumptions
A production function is based on the following assumptions:

(i) Perfect divisibility of both inputs and output.
(ii) There are only two factors of production—labour (L) and capital

(K).
(iii) Limited substitution of one factor for the other.
(iv) A given technology.
(v) Inelastic supply of fixed factors in the short-run.

If there is a change in these assumptions, the production function will
have to be modified accordingly.

The two most important production functions used in economic
literature to analyse input-output relationships are Cobb-Douglas and
‘Constant Elasticity of Substitution’ (CES) production functions. Pending
further discussion on these production functions for a subsequent section,
we will first explain the laws of production through a simple hypothetical
production function.

2.2.1 Laws of Production: Diminishing Returns

The laws of production state the relationship between output and input. The
traditional theory of production studies the marginal input-output relationships
under (i) short-run, and (ii) long-run conditions. In the short-run, input-
output relations are studied with one variable input, other inputs held constant.
The laws of production under these conditions are called ‘The Laws of
Variable Proportions’ or the ‘Laws of Returns to a Variable Input’. In the
long-run input-output relations are studied assuming all the input to be
variable. The long-run input-output relations are studied under ‘Laws of
Returns to Scale’. In the following sub-section, we will explain the ‘laws of
returns to a variables input’. The laws of ‘returns to scale’ or what is also
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called ‘long-run laws of production’, will be discussed in the subsequent
sub-section.

Short-run laws of production: Production with one variable input

By definition, some factors of production are available in unlimited supply
even during the short period. Such factors are called variable factors. In
the short-run, therefore, the firms can employ an unlimited quantity of the
variable factor. In other words, firms can employ in the short run, varying
quantities of variable inputs against a given quantity of fixed factors. This
kind of change in input combination leads to variation in factor proportions.
The laws which bring out the relationship between varying factor proportions
and output are therefore known as the Law of Returns to a Variable
Input, or what is more popularly known as the Law of Diminishing Returns.
The law of returns to 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. That is, the
marginal increase in total output eventually decreases when additional units
of variable factors are applied to a given quantity of fixed factors.

Assumptions: The law of diminishing returns is based on the following
assumptions: (i) the state of technology is given, (ii) labour is homogeneous,
and (iii) input prices are given.

To illustrate the law of diminishing returns, let us assume (i) that the
coal-mining firm (in our earlier example) has a set of mining machinery as
its capital (K), fixed in the short run, and (ii) that it can employ more of
mine-workers to increase its coal production. Thus, the short-run production
function for the firm will take the following form.

Qc = f(L)
Let us assume that the labour-output relationship in coal production

is given by a hypothetical production function of the following form.
Qc = – L3 + 15L2 + 10L …(2.4)

Given the production function (2.4), we may substitute different
numerical values for L in the function and work out a series of Qc, i.e., the
quantity of coal that can be produced with different number of workers. For
example, if L = 5, then by substitution,

Qc = – 53 + 15 × 52 + 10 × 5
= – 125 + 375 + 50
= 300

A tabular array of output levels associated with different number of
workers from 1 to 12, in our hypothetical coal-production example, is given
in Table 2.1 (Cols. 1 and 2).
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What we need now is to work out marginal productivity of labour
(MPL) to find the trend in the contribution of the marginal labour and
average productivity of labour (APL) to find the average contribution of
labour.

Marginal Productivity of Labour (MPL) can be obtained by
differentiating the production function (2.4). Thus,

MPL = L
Q
∂
∂  = – 3L2 + 30L + 10 …(2.5)

By substituting numerical value for labour (L) in Eq. (2.5), MPL can
be obtained at different levels of labour employment. However, this method
can be used only where labour is perfectly divisible and L 0. Since, in our
example, each unit of L = 1, calculus method cannot be used.

Alternatively, where labour can be increased at least by one unit, MPL
can be obtained as

MPL = TPL – TPL–1

The MPL worked out by this method is presented in col. 3 of Table 2.1.
Average Productivity of labour (APL) can be obtained by dividing

the production function by L. Thus,

APL =    L L L
L

3 215 10 ...(2.6)

= –L2 + 15L + 10
Now APL can be obtained by substituting the numerical value for L

in Eq. (2.6). APL obtained by this method is given in col. 4 of Table 2.1.

Table 2.1 Three Stages of Production

No. of workers Total product Marginal Average Stages of (N)
(TPL) Product* Product Production (tonnes)

(MPL) (APL)
(1) (2) (3) (4) (5)
1 24 24 24 I
2 72 48 36 Increasing
3 138 66 46 returns
4 216 78 54
5 300 84 60
6 384 84 64
7 462 78 66 II
8 528 66 66 Diminishing
9 576 48 64 returns
10 600 24 60
11 594 – 6 54 III
12 552 – 42 46 Negative returns

* MPL = TPn – TPn–1. MPL calculated by differential method will be different from that given in
Col. 3.
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The information contained in Table 2.1 is presented graphically in
panels (a) and (b) of Figure 2.1. Panel (a) of Figure 2.1 presents the total
product curve (TPL) and panel (b) presents marginal product (MPL) and
average product (APL) curves. The TPL schedule demonstrates the law of
diminishing returns. As the curve TPL shows, the total output increases at an
increasing rate till the employment of the 5th worker, as indicated by the
increasing slope of the TPL curve. (See also col. 3 of the table). Beyond the
6th worker, TPL increases (until the 10th worker) but the rate of increase
in TPL (i.e., marginal addition to TPL) begins to fall and turns negative 11th
worker onwards. This shows the operation of the law of diminishing returns.

The three stages in production: Table 2.1 and Figure 2.1 present
the three usual stages in the application of the laws of diminishing returns.

In stage I, TPL increases at increasing rate. This is indicated by the
rising MPL till the employment of the 5th worker. Given the production
function (2.4), the 6th worker produces as much as the 5th worker. The
output from the 5th and the 6th workers represents an intermediate stage
of constant returns to the variable factor, labour. In Stage II, TPL continues
to increase but at diminishing rates, i.e., MPL begins to decline. This stage
in production shows the law of diminishing returns to the variable factor.
Total output reaches its maximum level at the employment of the 10th
worker. Beyond this level of labour employment, TPL begins to decline. This
marks the beginning of stage III in production.

To conclude, the law of diminishing returns can be stated as follows.
Given the employment of fixed factor (capital), when more and more workers
are employed, the return from the additional worker may initially increase
but will eventually decrease.
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Fig. 2.1 Total, Average and Marginal Products

Factors behind the short-run laws of returns: As shown in Figure 2.1, the
marginal productivity of workers (MPL) increases is Stage I, whereas it
decreases in Stage II. In other words, in Stage I, law of increasing returns is in
operation and in Stage II, the law of diminishing returns is in application.

The reasons which underly the application of the laws of returns in
Stages I and II may be described as follows. One of the important factors
causing increasing returns to a variable factor is the indivisibility of fixed
factor (capital). It results in under-utilization of capital if labour is less than
its optimum number. Let us suppose that optimum capital—labour
combination is 1:6. If capital is indivisible and less than 6 workers are
employed, then capital would remain underutilized. When more and more
workers are added, utilization of capital increases and also the productivity
of additional worker. Another reason for increase in labour productivity is
that employment of additional workers leads to advantages of division of
labour, until optimum capital—labour combination is reached.

Once the optimum capital-labour ratio is reached, employment of
additional workers amounts to substitution of capital with labour. But,
technically, one factor can substitute another only upto a limited extent. In
other words, there is a limit to which one input can be substituted for
another. That is, the elasticity of substitution between input is not infinite.
Hence, to replace the same amount of capital, more and more workers will
have to be employed because per worker marginal productivity decreases.

Application of the law of diminishing returns: The law of diminishing returns
is an empirical law, frequently observed in various production activities. This
law, however, may not apply universally to all kinds of productive activities
since the law is not as true as the law of gravitation. In some productive activities,
it may operate quickly, in some its operation may be delayed; and in some
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others, it may not appear at all. This law has been found to operate in agricultural
production more regularly than in industrial production. The reason is, in
agriculture, natural factors play a predominant role whereas man-made factors
play the major role in industrial production. Despite the limitations of the law,
if increasing units of an input are applied to the fixed factors, the marginal
returns to the variable input decrease eventually.
The law of diminishing returns and business decision: The law of
diminishing returns as presented graphically has a relevance to the business
decisions. The graph can help in identifying the rational and irrational stages of
operations. It can also provide answer to such questions as (i) how much to
produce, and (ii) what number of workers (or other variable inputs) to apply
to a given fixed input so that, given all other factors, output is maximum. Figure
2.1 exhibits the three stages of production. Stage III shows a very high labour-
capital ratio. As a result, employment of additional workers proves not only
unproductive but also causes a decline in the TP. Similarly, in Stage I, capital
is presumably underutilized. So a firm operating in Stage I is required to increase
labour, and a firm operating in Stage III is required to reduce labour, with a
view to maximising its total production. From the firm’s point of view, setting
an output target in stages I and III is irrational. The only meaningful and rational
stage from the firm’s point of view is Stage II in which the firm can find answer
to the questions ‘how many workers to employ’. Figure 2.1 shows that the
firm should employ a minimum of 7 workers and a maximum of 10 workers
even if labour is available free of cost. This means that the firm has a limited
choice ranging from 7 to 10 workers. How many workers to 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.
Profit maximization with one variable input: An output maximizing coal-
mining firm would like to employ 10 workers—since at this level of
employment, the output is maximum. The firm can, however, employ 10
workers only if workers are available free 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 will the firm employ–10 or less or more
than 10–to maximize its profit. A simple answer to this question is that the
number of workers to be employed depends on the output that maximizes
firm’s profit, given the product price and the wage rate. This point can be
proved as follows.

Profit is maximum, where:
MC = MR

In our example here, since labour is the only variable input, marginal
cost (MC) equals marginal wages (MW), i.e., MC = MW.
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As regards MR, in case of factor employment, the concept of Marginal
Revenue Productivity is used. The marginal revenue productivity is the
value of product resulting from the marginal unit of variable input (labour).
In specific terms, marginal revenue productivity (MRP) equals marginal
physical productivity (MPL) of labour multiplied by the price (P) of the
product, i.e.,

MRP = MPL × P
For example, suppose that the price (P) of coal is given at ` 10 per

quintal. Now, MRP of a worker can be known by multiplying its MPL (as
given in Table 2.1) by ` 10. For example, MRP of the 3rd worker (see
Table 2.1) equals 66 × 10 = ` 660 and of the 4th worker, 78 × 10 = 780.
Likewise, if whole column (MPL) is multiplied by ` 10, it gives us a table
showing marginal revenue productivity of workers. Let us suppose that
wage rate (per time unit) is given at ` 660. Given the wage rate, the profit
maximising firm will employ only 8 workers because at this employment,
MRP = wage rate = MRP of 8th worker 66 × 10 = ` 660. If the firm
employs the 9th worker, his MRP = 48 × 10 = ` 490 < ` 660. Clearly,
the firm loses ` 180 on the 9th worker. And, if the firm employees less than
8 workers it, will not maximize profit.

To generalize, if relevant series of MRP is graphed, it will give an
MRP curve as shown in Figure 2.2. Similarly, the MRP curve for 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 is given at OW (Figure 2.2). When wage rate is given,
average wage (AW) and marginal wage (MW) are equal, i.e., AW = MW,
for the whole range of employment in the short run. When AW = MW, the
supply of labour is shown by a straight horizontal line, as shown by the line
AW = MW.

Fig. 2.2 Determination of Labour Employment in the Short-Run

With the introduction of MRP curve and AW = MW line (Figure 2.2),
a profit maximising firm can easily find the maximum number of workers
which can be optimally employed against a fixed quantity of capital. Once
the maximum number of workers is determined, the optimum quantity of the
product is automatically determined.
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The marginality principle of profit maximization tells that profit is
maximum when MR = MC. This is a necessary condition of profit
maximization. Figure 2.2 shows that MRP = MW (= MC) are equal at point
P, the point of intersection between MRP and AW = MW. The number of
workers corresponding to this point is ON. A profit maximizing firm should
therefore employ only ON workers. Given the number of workers, the total
output can be known by multiplying ON with average labour productivity
(AP).

Long-term laws of production: Laws of returns to scale

In the preceding section, we have discussed the technological relationship
between inputs and output, assuming labour to be the only variable input,
capital remaining constant. This is a short-run phenomenon. In this section,
we will discuss the relationship between inputs and output under the condition
that both the inputs, capital and labour, are variable factors. This is a long-
run phenomenon. In the long-run, supply of both the inputs is supposed to
be elastic and firms can hire larger quantities of both labour and capital.
With large employment of capital and labour, the scale of production increases.
The technological relationship between changing scale of inputs and output
is explained under the laws of returns to scale. The laws returns to scale
can be explained through the production function and isoquant curve
technique. The most common and simple tool of analysis is isoquant curve
technique. We have, therefore, first introduced and elaborated on this tool
of analysis. The laws of return to scale have then been explained through
isoquant curve technique. The discussion on the laws of returns to scale
through production function follows in the next section.

2.2.2 Isoquant Curve

 The term ‘isoquant’ has been derived from the Greek word iso meaning
‘equal’ and Latin word quantus meaning ‘quantity’. The ‘isoquant curve’ is,
therefore, also known as ‘equal product curve’ or ‘production indifference
curve’. An isoquant curve is locus of points representing various
combinations of two inputs—capital and labour—yielding the same
output. An ‘isoquant curve’ is analogous to an ‘indifference curve’, with two
points of distinction: (a) an indifference curve is made of two consumer goods
while an isoquant curve is constructed of two producer goods (labour and
capital) and (b) an indifference curve measures ‘utility’ whereas an isoquant
measures output.
Isoquant curves are drawn on the basis of the following assumptions:

(i) There are only two inputs, viz., labour (L) and capital (K), to produce
a commodity X.

(ii) The two inputs—L and K—can substitute each other but at a
diminishing rate.

(iii) The technology of production is given.
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Given these assumptions, it is always possible to produce a given quantity
of commodity X with various combinations of capital and labour. The factor
combinations are so formed that the substitution of one factor for the other
leaves the output unaffected. This technological fact is presented through an
isoquant curve (IQ1 = 100) in Figure 2.3. The curve IQ1 all along its length
represents a fixed quantity, 100 units of product X. This quantity of output
can be produced with a number of labour-capital combinations. For example,
points A, B, C, and D on the isoquant IQ1 show four different combinations
of inputs, K and L, as given in Table 2.2, all yielding the same output—100
units. Note that movement from A to D indicates decreasing quantity of K
and increasing number of L. This implies substitution of labour for capital
such that all the input combinations yield the same quantity of commodity
X, i.e., IQ1 = 100.

Fig. 2.3 Isoquant Curves

Table 2.2 Capital Labour Combinations and Output

Points Input Combinations Output K + L
A OK4 + OL1 = 100
B OK3 + OL2 = 100
C OK2 + OL3 = 100
D OK1 + OL4 = 100

Properties of isoquants: Isoquants have the same properties as
indifference curves. They are explained below in terms of inputs and
outputs.

(a) Isoquants have a negative slope: An isoquant has a negative slope
in the economic region or in the relevant range. The economic region
is the region on the isoquant plane in which substitution between
inputs is technically inefficient. It is also known as the product
maximizing region. The negative slope of the isoquant implies
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substitutability between the inputs. It means that if one of the inputs
is reduced, the other input has to be so increased that the total output
remains unaffected. For example, movement from A to B on IQ1
(Figure 2.3) means that if K4 K3 units of capital are removed from the
production process, L1L2 units of labour have to be brought in to
maintain the same level of output.

(b) Isoquants are convex to the origin: Convexity of isoquants implies
not only the substitution between the inputs but also diminishing
marginal rate of technical substitution (MRTS) between the inputs
in the economic region. The MRTS is defined as

MRTS = K
K

Δ
Δ− = slope of the isoquant

In plain words, MRTS is the rate at which a marginal unit of labour
can substitute a marginal unit of capital (moving downward on the
isoquant) without affecting the total output. This rate is indicated by
the slope of the isoquant. The MRTS decreases for two reasons: (i)
no factor is a perfect substitute for another and (ii) inputs are subject
to diminishing marginal return. Therefore, more and more units of an
input are needed to replace each successive unit of the other input.
For example, suppose various units of K (minus sign ignored) in
Figure 2.4 are equal, i.e.,

DK1 = DK2 = DK3

the subsequent units of L substituting K go on increasing, i.e.,
 DL1 < DL2 < DL3

As a result, MRTS goes on decreasing, i.e.,

 
3

3

2

2

1

1
L
K

L
K

L
K

Δ
Δ

>
Δ
Δ

>
Δ
Δ

(c) Isoquants cannot intersect or be tangent to each other: The
intersection or tangency between any two isoquants implies that a
given quantity of a commodity can be produced with a smaller as well
as a larger input-combination. This is untenable so long as marginal
productivity of inputs is greater than zero. In Figure 2.4, two isoquants
intersect each other at point M. Consider two other points—point J
on isoquant marked 100 and point K on isoquant marked 200. One
can easily infer that a quantity that can be produced with the
combination of K and L at point M can be produced also with factor
combination at points J and K. On the isoquant 100, factor
combinations at points M and J are equal in terms of their output. On
the isoquant 200, factor combinations at M and K are equal in terms
of their output.



80

Fig. 2.4 Intersecting Isoquants

Since point M is common to both the isoquants, it follows that input
combinations at J and K are equal in terms of output. This implies
that

OL2 + JL2 = OL2 + KL2

Since OL2 is common to both the sides, it means,
JL2 = KL2

But it can be seen in Figure 2.4 that
JL2 < KL2

The intersection of the isoquants means that that JL2 and KL2 are
equal, which is wrong. That is why isoquant will not intersect or be
tangent to each other. If they do, it violates the law of production.

(d) Upper isoquants represent higher level of output: Between any
two isoquants, the upper one represents a higher level of output than
the lower one. The reason is, an upper isoquant implies a larger input
combination, which, in general, produces a larger output. Therefore,
upper isoquants indicate a higher level of output.

Fig. 2.5 Comparison of Output at Two Isoquants
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For instance, IQ2 in Figure 2.5 will always mean a higher level of
output than IQ1. For, any point at IQ2 consists of more of either capital or
labour or both. For example, consider point a on IQ1 and compare it with
any point at IQ2. The point b on IQ2 indicates more of capital (ab), point
d more of labour (ad) and point c more of both. Therefore, IQ2 represents
a higher level of output (200 units) than IQ1 indicating 100 units.

Isoquant map and economic region of production

Isoquant map: One way to present a production function on a two-
dimensional plane is to use its isoquant map. An isoquant map is a set of
isoquants presented on a two-dimensional plane as shown by isoquants Q1,
Q2, Q3 and Q4 in Figure 2.6. Each isoquant shows various combinations of
two inputs that can be used to produce a given level of output. An upper
isoquant is formed by a greater quantity of one or both the inputs than the
input combination indicated by the lower isoquants. For example, isoquant
Q2 indicates a greater input-combination than that shown by isoquant Q1
and so on.

Since upper isoquants indicate a larger input-combination than the
lower ones, each successive upper isoquant indicates a higher level of
output than the lower ones. For example, if isoquant Q1 represents an
output equal to 100 units, isoquant Q2 represents an output greater than 100
units. As one of the properties of isoquants, no two isoquants can intersect
or be tangent to one another.

Fig. 2.6 Isoquant Map

Economic region: It is noteworthy that the whole isoquant map or production
plane is not technically efficient, nor is every point on isoquant technically
efficient. The reason is that, on a convex isoquant, the MRTS decreases along
the isoquant. The limit to which the MRTS can decrease is zero. A zero MRTS
implies that there is a limit to which one input can substitute another. It
also determines the minimum quantity of an input which must be used to produce
a given output. Beyond this point, an additional employment of one input will
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necessitate employing additional units of the other input. Such a point on an
isoquant may be obtained by drawing a tangent to the isoquant and parallel to
the vertical and horizontal axes, as shown by dashed lines in Figure 2.6. By
joining the resulting points a, b, c and d, we get a line called the upper ridge
line, Od. Similarly, by joining the points e, f, g and h, we get the lower ridge
line, Oh. The ridge lines are locus of points on the isoquants where the marginal
products (MP) of the inputs are equal to zero. The upper ridge line implies
that MP of capital is zero along the line, Od. The lower ridge line implies that
MP of labour is zero along the line, Oh.

The area between the two ridge lines, Od and Oh, is called Economic
Region or ‘technically efficient region’ of production. Any production
technique, i.e., capital—labour combination, within the economic region is
technically efficient to produce a given output. And, any production technique
outside this region is technically inefficient since it requires more of both
inputs to produce the same quantity.

Other forms of isoquants
We have introduced a convex isoquant which is most widely used in traditional
economic theory. The shape of an isoquant, however, depends on the degree
of substitutability between the factors in the production function. The convex
isoquant presented in Figure 2.6 assumes a continuous substitutability between
capital and labour but at a diminishing rate. The economists have, however,
observed other degrees of substitutability between K and L and have
demonstrated the existence of three other kinds of isoquants.
(a) Linear isoquants: A linear isoquant is presented by the line AB in Figure
2.7. A linear isoquant implies perfect substitutability between the two inputs K
and L. The isoquant AB indicates that a given quantity of a product can be
produced by using only capital or only labour or by using both. This is possible
only when the two factors K and L, are perfect substitutes for one another. A
linear isoquant also implies that the MRTS between K and L remains constant
throughout.

Fig. 2.7 Linear Isoquant
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The mathematical form of the production function exhibiting perfect
substitutability of factors is given as follows.

If Q = f(K, L)
then  = aK + bL ...(2.7)

The production function (2.7) means that the total output, Q, is simply the
weighted sum of K and L. The slope of the resulting isoquant from this
production function is given by –b/a. This can be proved in the following way.

Given the production function (2.7),

MPK = aK
Q

=
∂
∂

and MPL = bL
Q

=
∂
∂

Since MRTS = MP
MP

L

K

and
K

L
MP
MP

= a
b−

Therefore, MRTS = b
a  = slope of the isoquant

The production function exhibiting perfect substitutability of factors is, however,
unlikely to exist in the real world production process.
(b) Fixed factor-proportion or l-shaped isoquants: When a production
function assumes a fixed proportion between K and L, the isoquant takes ‘L’
shape, as shown by Q1 and Q2 in Figure 2.8. Such an isoquant implies zero
substitutability between K and L. Instead, it assumes perfect complementarity
between K and L. The perfect complementarity assumption implies that a
given quantity of a commodity can be produced by one and only one
combination of K and L and that the proportion of the inputs is fixed. It also
implies that if the quantity of an input is increased and the quantity of the other
input is held constant, there will be no change in output. The output can be
increased only by increasing both the inputs proportionately.

Fig. 2.8 The L-Shaped Isoquant
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As shown in Figure 2.8, to produce Q1, OK1 units of K and OL1 units of
L are required. It means that if OK1 units of K are being used, OL1 units
of labour must be used to produce Q1 units of a commodity. Similarly, if
OL1 units of labour are employed, OK1 units of capital must be used to
produce Q1. If units of only K or only L are increased, output will not
increase. If output is to be increased to Q2, K has to be increased by K1K2
and labour by L1L2. This kind of technological relationship between K and
L gives a fixed proportion production function.

A fixed-proportion production function, called Leontief production
function, is given as

Q = f(K, L)
= min (aK, bL) …(2.8)

where ‘min’ means that Q equals the lower of the two terms, aK and
bL. That is, if aK > bL, Q = bL and if bL > aK, then Q = aK. If aK =
bL, it would mean that both K and L are fully employed. Then the fixed
capital labour ratio will be K/L = b/a.

In contrast to a linear production function, the fixed proportion
production function has a wide range of application in the real world. One
can find many techniques of production in which a fixed proportion of
labour and capital is fixed. For example, to run a taxi or to operate a tractor
one needs only one worker—the driver. In these cases, the machine-labour
proportion is fixed. Any extra labour would be redundant. Similarly, one can
find cases in manufacturing industries where capital—labour proportions are
fixed.
(c) Kinked or linear programming isoquants: The fixed proportion
production function (Figure 2.8) assumes that there is only one technique of
production, and capital and labour can be combined only in a fixed proportion.
It implies that to double the production would require doubling both the
inputs, K and L. The line OB (Figure 2.8) represents the only production
process available. In real life, however, the businessmen and the production
engineers find in existence many, but not infinite, techniques of producing a
given quantity of a commodity, each technique having a different fixed
proportion of inputs. In fact, there is a wide range of machinery available
to produce a commodity. Each machine requires a fixed number of workers
to work with. This number is different for each machine. For example, 40
people can be transported from one place to another by two methods: (i)
by hiring 10 taxis and 10 drivers, or (ii) by hiring a bus and 1 driver. Each
of these methods is a different process of production and has a different
fixed proportion of capital and labour. Handlooms and power looms are
other examples of two different factor proportions. One can similarly find
many such processes of production in manufacturing industries, each process
having a different fixed-factor proportion.
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Let us suppose that for producing 10 units of a commodity, X, there
are four different techniques of production available. Each techniques has a
different fixed factor-proportion, as given in Table 2.3.

Table 2.3 Alternative Techniques of Producing 100 Units of X

S. No. Technique Capital Labour Capital/labour ratio
 1. OA 10 2 10:2
 2. OB 6 3 6:3
 3. OC 4 6 4:6
 4. OD 3 10 3:10

The four hypothetical production techniques, as presented in Table 2.3,
have been graphically presented in Figure 2.9. The ray OA represents a
production process having a fixed factor-proportion of 10K: 2L. Similarly,
the three other production processes having fixed capital—labour ratios 6:3,
4:6 and 3:10 have been shown by the rays OB, OC and OD, respectively.
Points A, B, C and D represent four different production techniques. By
joining the points, A, B, C and D, we get a kinked isoquant, ABCD.

Fig. 2.9 Fixed Proportion Techniques of Production

Each of the points on the Kinked Isoquant represents a combination of
capital and labour that can produce 100 units of commodity X. If there are
other processes of production, many other rays would be passing through
different points between A and B, B and C, and C and D, increasing the
number of kinds on the isoquant ABCD. The resulting isoquant would then
resemble the typical isoquant. But there is a difference—each point on a
typical isoquant is technically feasible, but on a kinked isoquant, only kinks
are the technically feasible points.

The kinked isoquant is used basically in linear programming. It is,
therefore, also called linear programming isoquant or activity analysis
isoquant.
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Elasticity of factor substitution

We have discussed above the principle of marginal rate of technical substitution
(MRTS) and have noted that MRTS is negative and it decreases along the
isoquant. MRTS refers only to the slope of an isoquant, i.e., to the ratio of
marginal changes in inputs. It does not reveal how ‘difficult’ or ‘easy’ it is to
substitute an input for another. Besides, the measurement of MRTS depends
on the units of the measurement of the factors which does not tell much about
the substitutability of factors.

The economists have devised a better method of measuring the degree
of substitutability of factors, called the elasticity of factor substitution.
The elasticity of substitution (s) is formally defined as the percentage change
in the capital—labour ratio (K/L) divided by the percentage change in
marginal rate of technical substitution (MRTS), i.e.,

s = Percentage change in 
Percentage change in 

K L
MRTS

or σ = ( / ) ( / )
( ) ( )

K L K L
MRTS MRTS
∂

∂

Since all along an isoquant, K/L and MRTS move in the same direction,
the value of s is always positive. Besides, the elasticity of substitution (s) is
‘a pure number independent of the units of the measurement of K and L,
since both the numerator and the denominator are measured in the same
units’.

The concept of elasticity of factor substitution is graphically presented
in Figure 2.10. The movement from point A to B on the isoquant IQ, gives
the ratio of change in MRTS. The rays OA and OB represent two techniques
of production with different factor intensities. While process OA is capital
intensive, process OB is labour intensive. The shift from OA to OB gives the
change in factor intensity. The ratio between the two changes measures the
substitution elasticity.

Fig. 2.10 Graphic Derivation of Elasticity of Substitution
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The value of substitution elasticity depends on the curvature of the isoquants.
It varies between 0 and µ, depending on the nature of production function.
It is, in fact, the production function which determines the curvature of the
various kinds of isoquants. For example, in case of fixed-proportion
production function yielding an L-shaped isoquant, s = 0. If production
function is such that the resulting isoquant is linear, s = ¥. And, in case
of a homogeneous production function of degree 1 of the Cobb-Douglas
type, s = 1.

2.2.3 The Laws of Returns to Scale

Having introduced the isoquants—the basic tool of analysis—we now return
to the laws of returns to scale. The laws of returns to scale explain the
behaviour of output in response to a proportional and simultaneous change
in inputs. Increasing inputs proportionately and simultaneously is, in fact, an
expansion of the scale of production.

When a firm expands its scale, i.e., it increases both the inputs proportionately,
then there are three technical possibilities:

(i) Total output may increase more than proportionately.
(ii) Total output may increase proportionately.

(iii) Total output may increase less than proportionately.

Accordingly, there are three kinds of returns to scale:
(i) Increasing returns to scale.
(ii) Constant returns to scale.

(iii) Diminishing returns to scale.

So far as the sequence of the laws of returns to scale is concerned, the law of
increasing returns to scale is followed by the law of constant and then by the
law of diminishing returns to scale. This is the most common sequence of the
laws of returns to scale.

Let us now explain the laws of returns to scale with the help of
isoquants for a two-input and single output production system.

1. Increasing returns to scale: When a certain proportionate change
in both the inputs, K and L, leads to a more than proportionate
change in output, it exhibits increasing returns to scale. For example,
if quantities of both the inputs, K and L, are successively doubled and
the corresponding output is more than doubled, the returns to scale
is said to be increasing. The increasing returns to scale is illustrated
in Figure 2.11. The movement from point a to b on the line OB means
doubling the inputs. It can be seen in Figure 2.11 that input-combination
increases from 1K + 1L to 2K + 2L. As a result of doubling the
inputs, output is more than doubled : it increases from 10 to 25 units,
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i.e., an increase of 125 per cent. Similarly, the movement from point
b to point c indicates 50 per cent increase in inputs as a result of
which the output increases from 25 units to 50 units, i.e., by 200 per
cent. This kind of relationship between the inputs and output shows
increasing returns to scale.

Fig. 2.11 Increasing Returns to Scale

The factors behind increasing returns to scale: There are at least
three plausible reasons for increasing returns to scale.

(i) Technical and managerial indivisibilities: Certain inputs,
particularly mechanical equipments and managerial skills, used
in the process of production are available in a given size. Such
inputs cannot be divided into parts to suit small scale of
production. For example, half a turbine cannot be used and
one-third or a part of a composite harvester and earth-movers
cannot be used. Similarly, half of a production manager cannot
be employed, if part-time employment is not acceptable to the
manager. Because of indivisibility of machinery and managers,
given the state of technology, they have to be employed in a
minimum quantity even if scale of production is much less than
the capacity output. Therefore, when scale of production is
expanded by increasing all the inputs, the productivity of indivisible
factors increases exponentially because of technological
advantage. This results in increasing returns to scale.

(ii) Higher degree of specialization: Another factor causing
increasing returns to scale is higher degree of specialization of
both labour and machinery, which becomes possible with increase
in scale of production. The use of specialized labour suitable to
job needs and composite machinery increases productivity per
unit of inputs. Their cumulative effects contribute to the increasing
returns to scale. Besides, employment of specialized managerial
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personnel, e.g., administrative manager, production managers,
sales manager and personnel manager, contributes a great deal
in increasing production.

(iii) Dimensional relations: Increasing returns to scale is also a
matter of dimensional relations. For example, when the length
and breadth of a room (15 ft × 10 ft = 150 sq ft) are doubled,
then the size of the room is more than doubled: it increases to
30 ft × 20 ft = 600 sq ft When diameter of a pipe is doubled,
the flow of water is more than doubled. In accordance with this
dimensional relationship, when the labour and capital are doubled,
the output is more than doubled and so on.

2. Constant returns to scale: When the change in output is proportional
to the change in inputs, it exhibits constant returns to scale. For
example, if quantities of both the inputs, K and L, are double and
output is also doubled, then the returns to scale are said to be constant.
Constant returns to scale are illustrated in Figure 2.12. The lines OA
and OB are ‘product lines’ indicating two hypothetical techniques of
production. The isoquants marked Q = 10, Q = 20 and Q = 30
indicate the three different levels of output. In the figure, the movement
from points a to b indicates doubling both the inputs. When inputs are
doubled, output is also doubled, i.e., output increases from 10 to 20.
Similarly, the movement from a to c indicates trebling inputs—K
increase to 3K and L to 3L—and trebling the output—from 10 to 30.

Fig. 2.12 Constant Returns to Scale

Alternatively, movement from point b to c indicates a 50 per cent
increase in labour as well as capital. This increase in inputs results in
an increase of output from 20 to 30 units, i.e., a 50 per cent increase
in output. In simple words, a 50 per cent increase in inputs leads a
50 per cent increase in output. This relationship between the
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proportionate change in inputs and proportional change in output may
be summed up as follows:

1K + 1L = 10
2K + 2L = 20
3K + 3L = 30

This relationship between inputs and output exhibits constant returns
to scale.
The constant returns to scale are attributed to the limits of the economies
of scale. With expansion in the scale of production, economies arise
from such factors as indivisibility of fixed factors, greater possibility
of specialization of capital and labour, use of labour-saving techniques
of production, etc. But there is a limit to the economies of scale.
When economies of scale reach their limits and diseconomies are yet
to begin, returns to scale become constant. The constant returns to
scale also take place where factors of production are perfectly divisible
and where technology is such that capital-labour ratio is fixed. When
the factors of production are perfectly divisible, the production function
is homogeneous of degree 1 showing constant returns to scale.

3. Decreasing returns to scale: The firms are faced with decreasing
return to scale when a certain proportionate change in inputs, K and
L, leads to a less than proportional change in output. For example,
when inputs are doubled and output is less than doubled, then
decreasing returns to scale is in operation. The decreasing returns to
scale is illustrated in Figure 2.13. As the figure shows, when the
inputs K and L are doubled, i.e., where capital—labour combination
is increased from 1K + 1L to 2K + 2L, the output increases from 10
to 18 units, which is less that the proportionate increase. The movement
from point b to c indicates a 50 per cent increase in the inputs. But,
the output increases by only 33.3 per cent. This exhibits decreasing
returns to scale.

Fig. 2.13 Decreasing Return to Scale
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Causes of diminishing return to scale: The decreasing returns to
scale are attributed to the diseconomies of scale. The most important
factor causing diminishing return to scale is ‘the diminishing return to
management’, i.e., managerial diseconomies. As the size of the firms
expands, managerial efficiency decreases. Another factor responsible
for diminishing returns to scale is the limitedness or exhaustibility of
the natural resources. For example, doubling of coalmining plant may
not double the coal output because of limitedness of coal deposits or
difficult accessibility to coal deposits. Similarly, doubling the fishing
fleet may not double the fish output because availability of fish may
decrease in the ocean when fishing is carried out on an increased
scale.

The Laws of Returns to Scale Through Production Function

The laws of returns to scale may be explained more precisely through a
production function. Let us assume a production function involving two variable
inputs (K and L) and one commodity X. The production function may then be
expressed as

Qx = f (K, L) …(2.9)
where Qx denotes the quantity of commodity X.
Let us also assume that the production function is homogeneous. A

production function is said to be homogeneous when all the inputs are
increased in the same proportion and the proportion can be factored out.
And, if all the inputs are increased by a certain proportion (say, k) and
output increases in the same proportion (k), then production is said to be
homogeneous of degree 1. This kind of production function may be expressed
as follows.

kQ = f(kK, kL) …(2.10)
or  = k (K, L)
A homogeneous production function of degree 1, as given in Eq.

(2.10), implies constant returns to scale. Eq. (2.10) shows that increase
in inputs, K and L, by a multiple of k, increases output, Qx, by the same
multiple (k). This means constant returns to scale.

The constant returns to scale may not be applicable in all forms of
production. Increasing inputs K and L in the same proportion may result in
increasing or diminimishing returns to scale. In simple words, it is quite likely
that if all the inputs are increased by a certain proportion and output does
not increase in the same proportion. For example, if all the inputs are
doubled, the output may not be doubled—it may increase by less than or
more than double. Then the production function may be expressed as

hQx = f (kK, kL) …(2.11)
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where h denotes h-times increase in Qx, as a result of k-times increase
in inputs, K and L. The proportion h may be greater than k, equal to k, or
less than k. Accordingly, it reveals the three laws of returns to scale:

(i) If h = k, production function reveals constant returns to scale.
(ii) If h > k, it reveals increasing returns to scale.

(iii) If h < k, it reveals decreasing returns to scale.
This aspect has been elaborated in the following section.

Degree of production function and returns to scale

In case of a homogeneous production function of degree 1 (Eq. 2.10), k
has an exponent equal to 1, i.e., k = k1. It means that if k has an exponent
equal to 1, the production function is homogeneous of degree 1. But, all the
production functions need not be homogeneous of degree 1. They may be
omogeneous of a degree less than 1 or greater than 1. It means that the
exponent of k may be less than 1 or greater than 1. Let us assume that
exponent of k is r, where r ≠ 1. A production function is said to be of
degree r when all the inputs are multiplied by k and output increases by a
multiple of kr. That is, if

f(kK, kL) = kr(K, L) = kr Q …(2.12)
then function (2.12), is homogeneous of degree r.
From the production function (2.12), we can again derive the laws of

returns to scale.
(i) If k > 1, and r < 1, it reveals decreasing returns to scale.
(ii) If k > 1, and r > 1, it reveals increasing returns to scale.

(iii) If k > 1, and r = 1, it means constant returns to scale.
For example, consider a multiplicative form of production function,

i.e.,
Q = K0.25 L0.50 …(2.13)

If K and L are multiplied by k, and output increases by a multiple of
h then

hQ = (kK)0.25 (kL)0.50

By factoring out k, we get
hQ = k0.25+0.50 [K0.25 L0.50]

= k0.75 [K0.25 L0.50] …(2.14)
In Eq. (2.14), h = k0.75 and r = 0.75. This means that r < 1 and, thus,

h < k. Production function (2.13), therefore, shows decreasing returns to
scale.

Now consider another production function given as
Q = K0.75 L1.25 X0.50 …(2.15)
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If K, L and X are multiplied by k, Q increases by a multiple of h then
hQ = (kK)0.75 (kL)1.25 (kX)0.50

By factoring out k, we get
 hQ = k(0.75+1.25+0.50) [K0.75 L1.25 X0.50]

= k2.5 [K0.75 L1.25 X0.50]
Here h = k2.5 and r = 2.5 > 1. So h > k. Therefore, function (2.15)

gives increasing returns to scale. Similarly, if in a production function, h
= k or r = 1, the production function shows constant returns to scale.

Power function: One of the widely used production functions is the power
function. The most popular production function of this category is ‘Cobb-
Douglas Production Function of the form

Q = AKa Lb …(2.16)
where A is a positive constant; a and b are positive fractions; and

b = 1 – a.
The Cobb-Douglas production function is often used in its following

form.
Q = AKa L1–a …(2.17)

Properties of cobb-douglas production function: A power function of this
kind has several important properties.

First, the multiplicative form of the power function (2.16) can be
changed into its log-linear form as

log Q = log A + a log K + b log L …(2.18)
In its logarithmic form, the function becomes simple to handle and can

be empirically estimated using linear regression analysis.
Second, power functions are homogeneous and the degree of

homogeneity is given by the sum of the exponents a and b. If a + b = 1,
then the production function is homogeneous of degree 1 and implies constant
returns to scale.

Third, a and b represent the elasticity coefficient of output for inputs
K and L, respectively. The output elasticity coefficient (Î) in respect of
capital may be defined as proportional change in output as a result of a
given change in K, keeping L constant. Thus,

Îk = Q
K

K
Q

KK
QQ

⋅= ∂
∂

∂
∂ ... (2.19)

By differentiating the production function Q = AKaLb with respect to
K and substituting the result in Eq. (2.19), we can find the elasticity coefficient.

K
Q
∂
∂  = a AKa–1 Lb
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Substituting a AKa – 1Lb for ∂Q/∂K in Eq. (2.19), we get

Îk = a AKa–1 Lb ⎟
⎠
⎞

⎜
⎝
⎛

baLAK
K

 = a …(2.20)

Thus, output-elasticity coefficient for K is ‘a’. The same procedure
may be adopted to show that b is the elasticity coefficient of output for L.

Fourth, constants a and b represent the relative distributive share of
inputs K and L in total output Q. The share of K in Q is given by

KK
Q
⋅

∂
∂

Similarly, the share of L in Q may be obtained as

LL
Q
⋅

∂
∂

The relative share of K in Q can be obtained as

L
Q
∂
∂  K 1

Q
 = aAK L K

AK L

a b

a b

1 .  = a

Similarly, it can be shown that b represents the relative share of L in
the total output.

Finally, Cobb-Douglas production function in its general form,
Q = Ka L1–a implies that at zero cost, there will be zero production.

Some input-output relationships: Some of the concepts used in production
analysis can be easily derived from the Cobb-Douglas production function as
shown below:

(i) Average Product (AP) of L and K:
APL = A (K/L)1–a

APK = A (L/K)1

(ii) Marginal Product of L and K
MPL = a.A (K/L) – a = a (Q/L)

MPK = (a – 1) A (L/K)a = (1 – a) Q/K
(iii) Marginal Rate of Technical Substitution

⎥⎦
⎤

⎢⎣
⎡ ⋅
−

== L
K

a
a

MP
MPMRTS

K

L
kL 1,

2.3 Theory of Cost and Cost Function

Production of any commodity involves cost of production. Cost of production
increases with increase in production. Theory of cost states the nature of
relationship between cost and output, i.e., how rate of change in cost of
production changes with change in output. The rate of change in production
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cost with change in output depends on the nature of the product. There are
different patterns of change in cost with change in output. While in case of
some products, cost changes at a constant rate, in some case of some products
at decreasing or increasing rate. In general, the theory of cost reveals the
pattern of change in cost with change in production.

The nature of relationship between cost and output can be presented
by different methods. It may be in the form of a verbal statement or in the
graphical form and/or in functional form. This section presents the theory of
cost in functional form and illustrated graphically.

The nature of cost-output relationship is expressed in the form of a cost function
given as follows.

TC = f (Q)

Where TC = total cost, and Q = quantity produced.
The cost function given above is read as ‘total cost (TC) is the function of
output (Q), i.e., total cost (TC) is related to quantity produced (Q). The actual
relationship between TC and Q is estimated on the basis of actual cost data of
the firm. Once cost-output relationship is estimated, it takes the form of actual
cost function. Given the cost data, the estimated cost function may produce
any of the three kinds of cost functions:

(i) Liner cost function,
(ii) Qudratic cost function, or
(iii) Cubic Cost function.

The nature of three kinds of cost function is explained here and the cost curves
related to different cost functions are illustrated graphically.

Line Cost Function

A linear cost function takes the following form
TC = a + bQ ... (2.21)

where TC = total cost, Q = output, a = fixed cost and b is a constant.
Given the cost function (Eq. 2.21), AC and MC can be obtained as follows:

AC = 
TC a bQ a b
Q Q Q

+
= = +

and MC =
TC
Q

∂
∂  = b

Note the since ‘b’ is a constant, MC remains constant throughout in
case of a linear cost function. The cost curves (TC, TVC and TFC) are
graphed in Figures 2.14 and 2.15 assuming an actual cost function given as
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Fig 2.14 Linear Cost Function

TC = 60 + 10Q
Given this function,

AC = 60/Q + 10
and MC = 10
Figure 2.14 shows the behaviour of total cost curves. the straigt

horizontal line shows TFC and line marked TVC = 10Q shows the movement
in TVC. The total cost function is shown by TC = 60 + 10Q.
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Fig. 2.15 AC and MC Curves Derived from Linear Cost Function

More important is to notice the behaviour of AC and MC curves in
Figure 2.15. Note that, in case of a linear cost function, MC = AVC and
it remains constant, while AC contiinues to decline with the increase in
output. This is so simply because of the logic of the linear cost function.
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Quadratic Cost Function

A quardratic cost function is of the following form:
TC = a + bQ + Q2 ...(2.22)

where a and b are constants and TC and Q are total cost and total output,
respectively. Given the cost function (2.22), AC and MC can be obtained as
follows:

AC = 
TC
Q

 = 
2a bQ Q

Q
+ +

...(2.23)

 = 
a b Q
Q
+ +

and MC = 2TC b Q
Q

∂
= +

∂ ...(2.24)

Let the actual (or estimated) cost function be given as
TC = 50 + 5Q + Q2 ...(2.25)

Given the cost function (2.25),

AC = 
50 5Q
Q

+ +

and MC = 5 2TC Q
Q

∂
= +

∂
The cost curves that emerge from the cost function (2.22) are graphed

in Figure 2.16(a) and (b). As shown in panel (a), while fixed cost remains
constant at 50, TVC is increasing at an increasing rate. The rising TVC sets
the trends in the total cost (TC). Panel (b) shows the behaviour of AC, MC
and AVC in a quadratic cost function. Note that MC and AVC are rising
at a constant rate whereas AC first declines and then tends to increase. Also
compare these cost curves with those in Figure 2.16(b).
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Fig. 2.16 Cost Curves Derived from a Quadratic Cost Function



98

Cubic Cost Function

A cubic cost function is of the following form:
TC = a + bQ – cQ2 + Q3 ...(2.26)

where a, b and c are the parametric constants. From the cost function
(2.26), AC and MC can be derived as follows:

AC = 
TC
Q

 = 
2 3a bQ cQ Q

Q
+ − +

 = 
2a b cQ Q

Q
+ − +

 MC = 
C

Q
∂Τ
∂

= b – 2cQ + 3Q2

Assuming an estimated cubic cost cost function of the form
TC = 10 + 55Q – 10Q2 + Q3 

we can generate the cost data as given in Table 2.4.
When this diata is plotted on a graph paper, it will produce cost

curves as shown in Figure 2.16(a) and (b). (Plot the data on a graph paper
and compare).

Table 2.4 Cost Data Obtained from Cubic Cost Function

Q C FC TVC AC MC AVC

0 100 100
1 146 100 46 146 46 46
2 178 100 78 89 32 39
3 202 100 102 67 24 34
4 224 100 124 5 22 31
5 250 100 150 50 26 30
6 286 100 186 48 36 31
7 338 100 238 48 52 34
8 412 100 312 52 74 39
9 514 100 414 57 102 46
10 650 100 550 65 136 55

2.4 Optimum Combination of Inputs and ISO Cost

A profit maximizing firm seeks to minimize its cost for a given output or to
maximize its output for a given total cost. The logic of isoquant tells that a
given output can be produced with different input-combinations. Given the
input prices, however, only one of the input combinations conforms to the
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least-cost criterion. In this section, we will show how a firm can find the
least-cost combination of inputs.

Fig. 2.17 Input Combination

To begin with, let us consider the information contained in Figure 2.17. As
the figure shows, 100 units of a commodity, say X, can be produced with
all the combinations of K and L that can be formed on the isoquant I1. For
example, points j, k, and l represent three different combinations of K and
L: (i) OK3 + OL1 at point j (ii) OK2 + OL2 at point k and (iii) OK1 + OL3
at point l. These three combinations can produce 100 units of X. Therefore,
any of these combinations may be technically chosen for producing 100
units of X, but not economically. For, given the input prices—interest and
wages—the total cost of production varies from point to point, and only one
of the combinations at the isoquant I1 gives the minimum cost, not necessarily
any of j, k and l.

Similarly, upper isoquants represent a higher level of output that can
be produced with a higher and different combinations of inputs, with varying
total cost, of course. The firm’s problem is how to find the input combination
that minimizes the total cost for a given level of output.

Budgetary Constraint and Budget Line

The above problem can be solved by combining the firm’s production and
cost functions. The production function is represented by the isoquants. To
construct the cost function, let us assume that the firm decides to incur a
total cost C, on both K and L and that Pk and Pl are the unit costs of K
and L, respectively. Given these conditions, the firm’s cost function may be
expressed as

C = K . Pk + L . P …(2.27)
From Eq. (2.27), the quantity of capital, K, and labour, L, that can

be purchased out of the total cost C, can be easily obtained as shown
below.

K = C
P

P
Pk

l

k
 L
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and L = C
P

P
Pl

k

l
 K

Fig. 2.18 Isocosts

This is the firm’s budget equation. This equation yields a line, as
shown in Figure 2.18, which represents the alternative combinations of K
and L that can be purchased out of the total cost C. This line is known as
isocost. This isocost is also known as isocline, budget line, or the budget
constraint line.

The derivation of isocost is shown in Figure 2.18. Consider the isocost
K1L1. This line is drawn on the assumption that a firm has the option of
spending its total cost C, either on K or L, or on both. If the total resources
are spent on K, or alternatively on L, the firms can buy either OK1 units of
K or OL1 units of L, as shown below:

OK1 = C
P

P
Pk

l

k
 .L (where L = O)

or OL1 = C
P

P
Pl

k

l
  K (where K = O)

These measures of capital and labour are shown at points K1 and L1,
respectively. The line connecting points K1 and L1 gives us the isocost line.
It shows the whole range of combinations of K and L that can be bought,
given the total cost and factor prices.

Given the factor prices, if total cost increases, say, to C + C′, larger
quantities of both K and L can be bought, making the isocosts shift upwards
to the right, as shown by K2 L2 and K3 L3. It is important to note here that
the slope of the isocosts (i.e., – ΔK/ΔL) gives the marginal rate of
exchanges (MRE) between K and L. Since factor prices are constant,
marginal rate of exchange is constant and equal to the average rate of
exchange all along the line.
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The Least-Cost Criteria

Having introduced the isocosts, we may now combine isoquants and isocost
to determine the optimal input-combination or the least-cost combination
of inputs. There are two conditions for the least-cost combination of inputs:
(i) the first order condition, and (ii) the second order condition.

(i) The first-order condition:
The first order condition of the least-cost input-combination can be expressed
in both physical and value terms.

The least-cost criteria in physical terms: Given the inputs, K and
L, the first order condition in physical terms requires that MRE between K
and L must equal the ratio of their marginal physical product, i.e.,

k

l
MP
MP

L
K

=
Δ
Δ−

…(2.28)

where ΔK/ΔL is the marginal rate of exchange (MRE) between K
and L, and MPl/MPk is the ratio of marginal productivity of L and K.

In Eq. (2.28), –ΔK/ΔL = slope of the isocost, and MPl/MPk = slope
of the isoquants. It implies that the least-cost combination exists at a
point where isoquant is tangent to the isocost. The least-cost combination
of K and L is graphically shown in Figure 2.19. The isoquant Q2 = 200 is
tangent to isocost, K2L2 at point P. At this point, the combination of K and
L equals OM of K plus ON of L. This combination of K and L is optimal
as it satisfies the least-cost criterion, i.e., – ΔK/ΔL = MPl/MPk.

Fig. 2.19 Least-cost Combination of Inputs

The first order criterion of the least-cost input-combination is also
expressed in physical terms that the marginal physical-product ratio of K
and L must equal their price ratio. This condition can be written as

MP
MP

l

k
= P

P
l

k
…(2.29)
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The equality of marginal productivity ratio (MPl /MPk ) and factor
price ratio implies that, given the marginal productivity of factor (MPl and
MPk) and factor prices (Pl and Pk ), if one unit of labour is replaced by
capital, there will be no change in the total cost of production.

This least-cost condition can be interpreted better by converting
Eq. (2.29) into the following equation.

MP
P

l

l
= MP

P
k

k

where MPl and MPk are marginal products of labour and capital,
respectively, and Pl and Pk are prices of labour and capital, respectively.

This equation means that at least cost combination of inputs, per
rupee marginal productivity of labour (L) and capital (K) must be the same.

(ii) The second-order condition:
The second order condition requires that the first order condition be fulfilled at
the highest possible isoquant. Note that the first order condition is satisfied
also on points A and D, the points of intersection between Q1 = 100 and
isocost K2 L2 (Figure 2.19), as at these intersection points —ΔK/ΔL = MPl/
MPk. But, points A and D are not on the highest possible isoquant. Therefore,
these points do not satisfy the second order condition. The second order
condition is satisfied at point P. It can be seen in Figure 2.19 that points A, D
and P satisfy the first order condition but point P only satisfies the second
order condition. Thus, both first and second order conditions are satisfied at
point P. Therefore, point P determines the optimum input combination or
the least-cost combination of inputs.

That point P determines the optimum input combination can be proved
in non-technical terms. Note that while point P is associated with an output
of 200 units, points A and D, being on a lower isoquant, are associated with
an output of 100 units. It means that given the total cost, a firm can produce
100 units as well as 200 units. Therefore, a profit maximizing or cost-
minimizing firm chooses input combinations at point P rather than at points
A or D.

Least-cost criterion in value terms: The physical criterion can be
translated in value terms by multiplying the factor exchange ratio with factor
prices and merginal rate of technical substitution (MRTS) with product price
(P). In fact, factor price ratios are the same as the reciprocal of factor
ratios, i.e., Pl/Pk = ΔK/ΔL and

MRTS = MP
MP

MP P
MP P

MRP
MRP

l

k

l

k

l

k
  

( . )
( . )

…(2.30)

In Eq. (2.30), MRP = marginal revenue productivity of the factor,
andP  = product price. Thus, the least-cost criterion can be put in terms of
input and output prices as
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 P
P

l

k
 = MRP

MRP
l

k

or MRP
P

l

l
= MRP

P
k

k
…(2.31)

It may be inferred from Eq. (2.31) that least-cost or optimal input
combination requires that the MRP ratio of inputs should be equal to their
price ratio. Alternatively, the MRP and factor price ratios of all the inputs
must be equal.

Effect of Change in Input Price

We have shown above, the determination of the least-cost combination of
inputs assuming constant input prices. But, in reality, input prices do not
remain constant. When input prices change, it changes the least-cost input-
combination and also the level of output, given the total cost. It may be
noted at the outset that if all input prices change in the same proportion, the
relative prices of inputs remain unaffected. But, when input prices change at
different rates in the same direction, or change at different rates in the
opposite direction or the price of only one input changes while price of the
other input remains constant, the relative prices of the inputs change. A
change in relative input-prices, changes both input-combination and the level
of output. The change in input-combinations results from the substitution
effect of change in relative prices of inputs. A change in relative prices of
inputs implies that some input has become cheaper in relation to the other.
The cost-minimizing firms, therefore, substitute relatively cheaper input for
the costlier one. This is known as the substitution effect of change in the
relative input prices.

Fig. 2.20 Substitution Effect and Input Combination

To explain the effect of change in input prices on the input-combination, let
us assume that, given Pk and Pl and the total resources as indicated by
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isocost KL, the firm’s optimum input-combination is denoted by point E in
Figure 2.20. Let us suppose that Pl decreases (Pk remaining constant) so
that the relevant isocost is KW, which is tangent to isoquant I2 at point N.
At this point, firm’s new optimum combination of inputs is OK1 + OL3.
Thus, as a result of decrease in Pl, the firm reduces its K by K1K2 and
increases L by L1L3. This change in input combination is price effect. The
price effect combines substitution and budget effects. The price and budget
effects can be separated in the following manner.

In order to measure the budget effect first, let us find out how much
additional labour the firm will employ if its resources increase so that the
firm reaches the isoquant I2, input prices remaining the same. This can be
established by drawing an isocost parallel to KL and tangent to I2, as shown
by isocost K′L′. The isocost K′L′ is tangent to isoquant I2 at point M. It
means that if Pk and Pl remain constant and firm’s budgetary resources
increase, it will settle at point M and its optimum input-combination will be
OK3 of K + OL2 of L. This combination may be said to have resulted from
the budget effect or resources effect, or the output effect. If we deduct the
budget effect on labour from the price effect, we get the substitution
effect, i.e.,

Substitution effect = Price effect – Budget effect
since Price effect = L1L3, and Budget effect = L1L2 and
Substitution effect = L1L3 – L1L2 = L2 L3

Thus, we find that as a result of change in price of an input, input
combination of the firm changes: the firm employs more of cheaper input (L)
and less of the costlier one (K). Besides, the level of output also changes.
If price of an input decreases, the level of output increases, and vice versa.

This concludes our brief discussion on the traditional production theory,
production function, laws of variable proportions, law of returns to scale,
and the choice of least-cost input combination. These aspects have been
explained in physical terms—physical quantities of inputs and outputs.

2.4.1 Expansion Path

In economics, an expansion path (also called a scale line) is a line connecting
optimal input combinations as the scale of production expands. A producer
seeking to produce the most units of a product in the cheapest possible way
attempts to increase production along the expansion path.

Economists Alfred Stonier and Douglas Hague defined expansion
path as “that line which reflects least cost method of producing different
levels of output, when factor prices remain constant.” The points on an
expansion path occur where budget level and the purchaser’s indifference
curve are tangents. As a producer’s budget level increases, each of these
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points can be connected in a line joining tangency points of isoquants and
isocosts (with input prices held constant). If an expansion path forms a
straight line, the production technology is considered homothetic (or
homoethetic). In this case, the ratio is always the same, and the inputs can
be adjusted based on this ratio for any budget. A Cobb–Douglas production
function has an expansion path which is a straight line through the origin.

Fig. 2.21 Expansion Path

Check Your Progress-1

1. What is short run in the context of production analysis?
2. What is meant by production function?
3. What is the general form of production function?
4. What is the law of diminishing returns?
5. What are the three stages in production in the short-run?

2.5 Short-Run and Long-Run Cost Curves and their
Interrelationship

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
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of the cost function. Cost functions are derived from actual cost data of the
firms. Given the cost data, cost functions may take a variety of forms,
yielding different kinds of cost curves. The cost curves produced by linear,
quadratic and cubic cost functions are illustrated as follows.

1. Linear cost function

A linear cost function takes the following form.
 TC = a + bQ …(2.32)

(where TC = total cost, Q = quantity produced, a = TFC, and bQ = TVC).
Given the cost function (Eq. 2.32), AC and MC can be obtained as

follows.

AC =
TC
Q  =

a bQ
Q  =

a
Q  + b

and  MC = 
TC b
Q 

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

Assuming an actual cost function given as
TC = 60 + 10Q

 …(2.33)
the cost curves (TC, TVC and TFC) are graphed in Figure 2.22.

Fig. 2.22 Linear Cost Functions

Given the cost function (2.33),

 AC =
60
Q  + 10

and MC = 10
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Figure 2.22 shows the behaviour of TC, TVC and TFC. The straight
horizontal line shows TFC and the line marked TVC = 10Q shows the
movement in TVC. The total cost function is shown by TC = 60 + 10Q.

Fig. 2.23 AC and MC Curves Derived from Linear Cost Function

More important is to notice the behaviour of AC and MC curves in
Figure 2.23. Note that, in case of a linear cost function, MC = AVC and
it remains constant, while AC continues to decline with the increase in
output. This is so simply because of the logic of the linear cost function.

2. Quadratic cost function
A quadratic cost function is of the form

TC = a + bQ + Q2 ....(2.34)
where a and b are constants and TC and Q are total cost and total

output, respectively.
Given the cost function (2.34), AC and MC can be obtained as

follows.

AC =
TC
Q  = 

2a bQ Q
Q

  
...(2.35)

=
a
Q  + b + Q

MC =
TC
Q

 
  = b + 2Q ...(2.36)

Let the actual (or estimated) cost function be given as
TC = 50 + 5Q + Q2 …(2.37)
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Given the cost function (2.37),

AC =
50
Q  Q + 5

and MC =
C
Q  = 5 + 2Q

The cost curves that emerge from the cost function (2.37) are graphed
in Figure 2.24 (a) and (b). As shown in panel (a), while fixed cost remains
constant at 50, TVC is increasing at an increasing rate. The rising TVC sets
the trend in the total cost (TC). Panel (b) shows the behaviour of AC, MC
and AVC in a quadratic cost function. Note that MC and AVC are rising
at a constant rate whereas AC first declines and then increases.
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Fig. 2.24 Cost Curves Derived from a Quadratic Cost Function

3. Cubic cost function
A cubic cost function is of the form

TC = a + bQ – cQ2 + Q3 …(2.38)

where a, b and c are the parametric constants.
From the cost function (2.38), AC and MC can be derived as follows:

AC =
TC
Q  = 

2 3a bQ cQ Q
Q

   

=
a
Q  + b – cQ + Q2

and  MC =
TC
Q = b – 2 cQ + 3Q2

Let us suppose that the cost function is empirically estimated as
  TC = 10 + 6Q – 0.9Q2 + 0.05Q3  

…(2.39)
and TVC = 6Q – 0.9Q2 + 0.05Q3  …(2.40)
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Fig. 2.25 TC, TFC and TVC Curves

The TC and TVC, based on Eqs. (2.39) and (2.40), respectively, have
been calculated for Q = 1 to 16 and presented in Table 2.5. The TFC,
TVC and TC have been graphically presented in Figure 2.25. As the figure
shows, TFC remains fixed for the whole 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 the slope of TVC curve. The pattern of change in the TVC stems
directly from the law of increasing and diminishing returns to the variable
inputs. As output increases, larger quantities of variable inputs are required
to produce the same quantity of output due to diminishing returns. This
causes a subsequent increase in the variable cost for producing the same
output.

Table 2.5 Cost—Output Relations

Q FC TVC TC AFC AVC AC MC
(1) (2) (3) (4) (5) (6) (7) (8)
0 10 0.0 10.00 - - - -
1 10 5.15 15.15 10.00 5.15 15.15 5.15
2 10 8.80 18.80 5.00 4.40 9.40 3.65
3 10 11.25 21.25 3.33 3.75 7.08 2.45
4 10 12.80 22.80 2.50 3.20 5.70 1.55
5 10 13.75 23.75 2.00 2.75 4.75 0.95
6 10 14.40 24.40 1.67 2.40 4.07 0.65
7 10 15.05 25.05 1.43 2.15 3.58 0.65
8 10 16.00 26.00 1.25 2.00 3.25 0.95
9 10 17.55 27.55 1.11 1.95 3.06 1.55
10 10 20.00 30.00 1.00 2.00 3.00 2.45
11 10 23.65 33.65 0.90 2.15 3.05 3.65
12 10 28.80 38.80 0.83 2.40 3.23 5.15
13 10 35.75 45.75 0.77 2.75 3.52 6.95
14 10 44.80 54.80 0.71 3.20 3.91 9.05
15 10 56.25 66.25 0.67 3.75 4.42 11.45
16 10 70.40 80.40 0.62 4.40 5.02 14.15
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From Eq. (2.39) and (2.40), we may derive the behavioural equations
for AFC, AVC and AC. Let us first consider AFC.

1. Average fixed cost (AFC)
As already mentioned, the costs that remain fixed for a certain level of output
make the total fixed cost in the short-run. The fixed cost is represented by the
constant term ‘a’ in Eq. (2.37) and a = 10. We know that

AFC = 
TFC

Q ....(2.41)

Substituting 10 for TFC in Eq. (2.41), we get

AFC = 
10
Q  ....(2.42)

Eq. (2.42) expresses the behaviour of AFC in relation to change in
Q. The behaviour of AFC for Q from 1 to 16 is given in Table 2.5
(col. 5) and presented graphically by the AFC curve in Figure 2.26. The
AFC curve is a rectangular hyperbola.

2. Average variable cost (AVC)

As defined above, AVC = 
TVC

Q

Given the TVC function (Eq. 2.40), we may express AVC as follows:

AVC =
2 36 0.9 0.05Q Q Q

Q
  

 = 6 – 0.9Q + 0.05Q2  ...(2.43)

Having derived the AVC function in Eq. (2.43), we can easily obtain
the behaviour of AVC in response to change in Q. The behaviour of AVC
for Q = 1 to 16 is given in Table 2.5 (col. 6), and graphically presented in
Figure 2.20 by the AVC curve.

Fig. 2.26 Short-run Curves
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Critical Value of AVC: From Eq. (2.37), we may compute the
critical value of Q in respect of AVC. The critical value of Q (in respect
of AVC) is one that minimizes AVC. The AVC will be minimum when its
(decreasing) rate of change equals zero. This can be accomplished by
differentiating Eq. (2.42) and setting it equal to zero. Thus, critical value of
Q can be obtained as

Critical value of Q =
AVC

Q
 

  = – 0.9 + 0.10 Q = 0

0.10 Q = 0.9
Q = 9

In our example, the critical value of Q = 9. This can be verified from
Table 2.5. The AVC is minimum (1.95) at output 9.

3. Average cost (AC)

The average cost (AC) is defined as AC = 
TC
Q .

Substituting cost function given in Eq. (2.39) for TC in the above
equation, we get

AC = 
2 310 6 0.9 0.05Q Q Q

Q
   

=
10
Q  + 6 – 0.9Q + 0.05Q2 ...(2.44)

The Eq. (2.44) gives the behaviour of AC in response to change in
Q. The behaviour of AC for Q = 1 to 16 is given in Table 2.5 and
graphically presented in Figure 2.25 by the AC curve. Note that AC curve
is U-shaped.

Minimization of AC: One objective of business firms is to minimize
AC of their product or, which is the same as, to optimize the output. The
level of output that minimizes AC can be obtained by differentiating Eq.
2.41 and setting it equal to zero. Thus, the optimum value of Q can be
obtained as follows.

2
10 0.9 0.1AC Q

Q Q
    
 

= 0

When simplified this equation takes the form of a quadratic equation
as

– 10 – 0.9Q2 + 0.1Q3 = 0
or Q3 – 9Q2 – 100 = 0 ...(2.45)

By solving Eq. (2.45) we get Q = 10.
Thus, the critical value of output in respect of AC is 10. That is AC

reaches its minimum at Q = 10. This can be verified from Table 2.5.
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Marginal cost (MC): The concept of marginal cost (MC) is
particularly useful in economic analysis. MC is technically the first derivative
of the TC function. Given the TC function in Eq. (2.39), the MC function
can be obtained as

MC =
TC
Q  = 6 – 1.8Q + 0.15Q2 ...(2.46)

Equation (2.46) represents the behaviour of MC. The behaviour of
MC for Q = 1 to 16 computed as MC = TCn– TCn–1 is given in Table 2.5
(col. 8) and graphically presented by the MC curve in Figure 2.25. The
critical value of Q with respect to MC is 6 or 7. This can be seen from
Table 2.5.

2.5.1 Cost Curves and the Law of Diminishing Returns

We now return to the law of variable proportions and explain it through the
cost curves. Figures 2.27 and 2.28 present the short-term law of production,
i.e., the law of diminishing returns. Let us recall the law: it states that when
more and more units of a variable input are applied, other inputs held
constant, the returns from the marginal units of the variable input may initially
increase but it decreases eventually. The same law can also be interpreted
in terms of decreasing and increasing costs. The law can then be stated as,
if more and more units of a variable input are applied to a given amount of
a fixed input, the marginal cost initially decreases, but eventually increases.
Both interpretations of 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. The former is expressed through a production function and
the latter through a cost function.

Fig. 2.27 Total, Total Fixed and Total Variable Cost Curves
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Fig. 2.28 Short-run Average and Marginal Cost Curves

Figure 2.28 presents the short-run laws of return in terms of cost of
production. As the figure shows, in the initial stage of production, both AFC
and AVC are declining because of some internal economies. Since AC =
AFC + AVC, AC is also declining. This shows the operation of the law of
increasing returns. But beyond a certain level of output (i.e., 9 units in our
example), while AFC continues to fall, AVC starts increasing because of a
faster increase in the TVC. Consequently, the rate of fall in AC decreases.
The AC reaches its minimum when output increases to 10 units. Beyond this
level of output, AC starts increasing which shows that the law of diminishing
returns comes into operation. The MC curve represents the change in both
the TVC and TC curves due to change in output. A downward trend in the
MC shows increasing marginal productivity of the variable input due mainly
to internal economy resulting from increase in production. Similarly, an upward
trend in the MC shows increase in TVC, on the one hand, and decreasing
marginal productivity of the variable input, on the other.

Some important cost relationships

Some important relationships between costs used in analysing the short-run
cost-behaviour may now be summed up as follows:

(a) Over the range of output AFC and AVC fall, AC also falls because
AC = AFC + AVC.

(b) When AFC falls but AVC increases, change in AC depends on the
rate of change in AFC and AVC:

(i) if decrease in AFC > increase in AVC, then AC falls,
(ii) if decrease in AFC = increase in AVC, AC remains constant,

and
(iii) if decrease in AFC < increase in AVC, then AC increase.
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(c) The relationship between AC and MC is of a varied nature. It may
be described as follows:

(i) When MC falls, AC follows, over a certain range of initial
output. When MC is falling, the rate of fall in MC is greater
than that of AC, because in the case of MC the decreasing
marginal cost is attributed to a single marginal unit while, in case
of AC, the decreasing marginal cost is distributed over the entire
output. Therefore, AC decreases at a lower rate than MC.

(ii) Similarly, when MC increases, AC also increases but at a
lower rate for the reason given in (i). There is, however, a
range of output over which the relationship does not exist.
Compare the behaviour of MC and AC over the range of output
from 6 units to 10 units (see Figure 2.26). Over this range of
output, MC begins to increase while AC continues to decrease.
The reason for this can be seen in Table 2.5: when MC starts
increasing, it increases at a relatively lower rate which is sufficient
only to reduce the rate of decrease in AC—not sufficient to
push the AC up. That is why AC continues to fall over some
range of output even if MC increases.

(iii) MC intersects AC at its minimum point. This is simply a
mathematical relationship between MC and AC curves when
both of them are obtained from the same TC function. In simple
words, when AC is at its minimum, it is neither increasing nor
decreasing: it is constant. When AC is constant, AC = MC.

Output optimization in the short-run

Optimization of output in the short-run has been illustrated graphically in
Figure 2.26 at the point of interaction of AC and MC. Optimization technique
is shown here algebraically by using a TC–function.

Let us suppose that a short run cost function is given as
TC = 200 + 5Q + 2Q2 …(2.47)

We have noted above that an optimum level of output is one that
equalizes AC and MC. In other words, at optimum level of output, AC =
MC. Given the cost function in Eq. (2.47),

AC = 
2200 5 2Q Q

Q
  

=
200
Q  + 5 + 2Q ... (2.48)

and MC =
TC
Q  = 5 + 4Q ... (2.49)
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By equating AC and MC equations, i.e., Eqs. (2.47) and (2.48),
respectively, and solving them for Q, we get the optimum level of output.
Thus,

200
Q

 + 5 + 2Q = 5 + 4Q

200
Q

= 2Q

2Q2 = 200
Q = 10

Thus, given the cost function (2.47), the optimum output is 10.

Long-Run Cost—Output Relations

By definition, long-run is a period in which all the inputs become variable.
The variability of inputs is based on the assumption that in the long-run
supply of all the inputs, including those held constant in the short-run, becomes
elastic. The firms are, therefore, in a position to expand the scale of their
production by hiring a larger quantity of all the inputs. The long-run-cost-
output relations, therefore, imply the relationship between the changing scale
of the firm and the total output, whereas in the short-run this relationship is
essentially one between the total output and the variable cost (labour).

To understand the long-run-cost-output relations and to derive long-
run cost curves it will be helpful to imagine that a long-run is composed of
a series of short-run production decisions. As a corollary of this, long-run
cost curve is composed of a series of short-run cost curves. We may now
derive the long-run cost curves and study their relationship with output.

Long-run total cost curve (LTC)
In order to draw the long-run total cost curve, let us begin with a short-run
situation. Suppose that a firm having only one plant has its short-run total cost
curve as given by STC1, in panel (a) of Figure 2.29. Let us now suppose that
the firm decides to add two more plants to its size over time, one after the
other. As a result, two more short-run total cost curves are added to STC1, in
the manner shown by STC2 and STC3 in Figure 2.29(a). The LTC can now be
drawn through the minimum points of STC1, STC2 and STC3 as shown by the
LTC curve corresponding to each STC.
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Fig. 2.29 Long-run Total and Average Cost Curves

Long-run average cost curve (LAC)
The long-run average cost curve (LAC) is derived by combining the short-run
average cost curves (SACs). Note that there is one SAC associated with each
STC. Given the STC1, STC2, STC3 curves in panel (a) of Figure 2.29 there
are three corresponding SAC curves as given by SAC1, SAC2, and SAC3
curves in panel (b) of Figure 2.29. Thus, the firm has a series of SAC curves,
each having a bottom point showing the minimum SAC. For instance, C1Q1 is
minimum AC when the firm has only one plant. The AC decreases to C2Q2
when the second plant is added and then rises to C3Q3 after the addition of the
third plant. The LAC curve can be drawn through the SAC1, SAC2 and SAC3
as shown in Figure 2.29 (b). The LAC curve is also known as the Envelope
Curve or Planning Curve as it serves as a guide to the entrepreneur in his
plans to expand production.

The SAC curves can be derived from the data given in the STC
schedule, from STC function or straightaway from the LTC curve. Similarly,
LAC and can be derived from LTC-schedule, LTC-function or form LTC-
curve.

The relationship between LTC and output, and between LAC and
output can now be easily derived. It is obvious from the LTC that the long-
run cost—output relationship is similar to the short-run cost—output relation.
With the subsequent increases in the output, LTC first increases at a decreasing
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rate, and then at an increasing rate. As a result, LAC initially decreases until
the optimum utilization of the second plant and then it begins to 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 increases as shown in Figure 2.29(b). The decrease in unit cost
is attributed to the internal and external economies and the eventual increase
in cost, to the internal and external diseconomies. The economies and
diseconomies of scale are discussed in the following section.

Long-run marginal cost curve (LMC)
The long-run marginal cost curve (LMC) is derived from the short-run
marginal cost curves (SMCs). The derivation of LMC is illustrated in Figure
2.29(a) in which SACs and LAC are the same as in Figure 2.29(b). To derive
the LMC, consider the points of tangency between SACs and the LAC, i.e.,
points A, B and C. In the long-run production planning, these points determine
the output levels at the different levels of production. For example, if we draw
perpendiculars from points A, B and C to the X-axis, the corresponding output
levels will be OQ1, OQ2 and OQ3. The perpendicular AQ1 intersects the SMC1
at point M. It means that at output OQ1, LMC is MQ1. If output increases to
OQ2, LMC rises to BQ2. Similarly, CQ3 measures the LMC at output OQ3. A
curve drawn through points M, B and N, as shown by the LMC, represents
the behaviour of the marginal cost in the long-run. This curve is known as the
long-run marginal cost curve, LMC. It shows the trends in the marginal cost in
response to the changes in the scale of production.

Some important inferences may be drawn from Figure 2.30. The
LMC must be equal to SMC for the output at which the corresponding SAC
is tangent to the LAC. At the point of tangency, LAC = SAC. Another
important point to notice is that LMC intersects LAC when the latter is at
its minimum, i.e., point B. There is one and only one short-run plant size
whose minimum SAC coincides with the minimum LAC. This point is B
where

SAC2 = SMC2 = LAC = LMC

Optimum plant size and long-run cost curves
The short-run cost curves are helpful in showing how a firm can decide on the
optimum utilization of the plant—the fixed factor, or how it can determine
the least cost—output level. 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. 2.30 Derivation of LMC

Conceptually, the optimum size of a firm is one which ensures the
most efficient utilization of resources. Practically, the optimum size of the
firm is one which minimizes the LAC. Given the state of technology over
time, there is technically a unique size of the firm and level of output associated
with the least-cost concept. In Figure 2.30, the optimum size consists of
two plants which produce OQ2 units of a product at minimum long-run
average cost (LAC) of BQ2. The downtrend in the LAC indicates that until
output reaches the level of OQ2, the firm is of less than optimal size. Similarly,
expansion of the firm beyond production capacity OQ2, causes a rise in
SMC and, therefore, in LAC. It follows that given the technology, a firm
aiming to minimize its average cost over time must choose a plant which
gives minimum LAC where SAC = SMC = LAC = LMC. This size of plant
assures the most efficient utilization of the resource. Any change in output
level, increase or decrease, will make the firm enter the area of in-optimality.

2.6 Theory of Costs: Traditional and Modern
Approaches

The Modern Approach to the Theory of Cost

Some economists, especially George Stigler, have questioned theoretically as
well as empirically the U-shaped cost curves of ‘the traditional theory of cost’
and have attempted to establish that the shape of the cost curves, at least in
the long run, is L-shaped. However, this point of view does not appear to
have received a general recognition by the economists or as much attention as
the traditional theory of cost, at least in the context of pricing theory. One
possible reason is that the traditional theory of cost has a greater application
to the theory of price determination and has a greater predicting power than
the ‘modern theory’. However, this section provides a brief description of the
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‘modern approach’ to the theory cost. Incidentally, like traditional theory of
cost, modern theory too analyses cost–output relationships in the short-run
and long-run framework.

Modern approach to short-run cost behaviour

Like traditional theory of cost, modern theory recognizes that in the short run,
TC = TFC + TVC

and AC = AFC + AVC

In traditional as well as in modern theory of cost, TFC includes the following
elements of costs:

(i) The salaries of administrative staff and related expenses.
(ii) The salaries of direct production labour paid on fixed-term basis.

(iii) Standard depreciation allowance.
(iv) Maintenance cost of land and building.

This point onwards, the modern theory deviates from the traditional theory.
Traditional theory assumes optimum capacity of a plant to be technically
given (where SAC in minimum) and a cost minimizing firm has no choice but to
utilize the plant to its optimum capacity. On the other hand, modern theory of
cost emphasizes that firms, in their production planning, choose a plant with
flexible capacity, i.e., a plant with built-in reserve capacity. According to the
modern theory, firms want to have some reserve capacity, as a matter of
planning for the following reasons:

(i) To meet the ‘seasonal’ and eventual increase in demand.
(ii) To avoid loss of production due to break-down and repair works.

(iii) To have provision for meeting anticipated growth in demand.
(iv) To take the advantage of technology providing built-in reserve capacity.
(v) To build excess capacity in land and building for expansion, if required.

(vi) To make full utilization of excess ‘organizational and administrative’
capacity.

Under these conditions, a firm does not necessarily choose a plant that gives
the lowest cost of production. Instead, it chooses a plant (a set of machinery)
that gives ‘maximum flexibility’ in production with minor adjustment in technique.
For example, let us suppose that the firm has the option of setting up a plant
which has an absolute limit to produce a commodity at the minimum cost.
This absolute limit is shown by the quantity OQ2, in Figure 2.31. Note that if
the firm chooses this plant, it can produce a maximum quantity of OQ2, at the
minimum AFC as shown in the figure by the boundary line BQ2. Since there is
no excess capacity, the firm cannot produce any quantity beyond OQ2, even if
demand increases and hence the firm will not be able to take the advantage of
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rising demand for its product. Therefore, the firm chooses a flexible plant
capable of producing more than OQ2, with minor adjustment or alternation in
the production technique. For example, let us suppose that the firm chooses a
flexible plant with absolute limit of output OQ1, as shown by the boundary line
AQ1. Now let the firm anticipate a rise in demand for its product and add a
small-unit machinery to its flexible plant at the output level OQ1. As Figure
2.31 shows, with the addition of a small-unit machinery, firm’ AFC increases
from point c to point a on the boundary line AQ1. But what is important from
the firm’s point of view is that the firm can increase its production beyond OQ2
to meet the anticipated increase in demand. Though its AFC increases initially,
it declines as production increases, as shown by the curve ab and goes below
the limit set by the inflexible plant and the firm is a gainer.

a

b

QQ2Q1O

Cost

AFC A B

Fig. 2.31 Cost Showing Short-Run Cost Behaviour

What happens to the average variable cost? The average variable cost,
as in traditional theory, includes average cost of (a) direct labour, (b) raw
materials, and (c) running cost of machinery. There is however a difference
between the short-run average variable cost (SAVC) curves of the traditional
and modern cost theories. While in traditional theory, the SAVC curve is U-
shaped, in modern theory, it is saucer-shaped or bowl-shaped. Part (a) of
Figure 2.32 shows SAVC curve of the traditional theory, and part (b) shows
SAVC curve of the modern theory.

As part (b) of Figure 2.32 shows, according to the modern theory
cost, the SAVC remains constant over a long stretch of output between OQl
and OQ2. The constancy of SAVC in the modern theory is attributed to the
built-in reserve capacity of the flexible plant. The utilization of the built-in
reserve capacity keeps the SAVC constant. This is an ‘innovative’ aspect of
the modern theory of cost. In the traditional theory, there is no such built-
in reserve capacity and therefore SAVC begins to rise till the technically
efficient level of output is reached.
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Fig. 2.32 SAVC Curves Showing Traditional and Modern Cost Theory

The SAVC and SMC curves: A more important aspect of the modern theory
of cost is the nature of and relationship between SAVC and the SMC curves.
The derivation of SAVC and the short-run marginal cost (SMC) curves is
illustrated in Figure 2.33. The SAVC curve is the same as in Figure 2.32. The
SMC curve follows the pattern of the traditional theory. The SMC decreases
with increase in output upto a certain level.
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Fig. 2.33 Modern SAVC and SMC Curves

The relationship between output and SMC curve is shown in Figure 2.33 till
the output OQ1. However, in the range of output, between OQ1 and OQ2, the
SAVC is constant. It is therefore equal to SMC. We know that when SMC
begins to rise, it rises faster than SAVC. This behaviour of SMC is shown at
output OQ2 and beyond. Beyond output OQ2, the SMC begins to rise and it
rises faster than the SAVC as is the case in the traditional theory.
The short-run average cost (SAC) curves: As in traditional theory, in
modern theory of cost, SAC = AFC + SAVC. The AFC includes normal
profit. Derivation of the SAC curve in the modern theory is illustrated in Figure
2.34. The SAVC curve (and also the SMC curve) is similar to one given in
Figure 2.33. For the derivation of the SAC curve, the AFC curve is added to
Figure 2.34. The SAC curve is the vertical summation of the SAVC and AFC
curves.
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As Figure 2.34 shows, AFC falls continuously whereas SAVC
decreases till output OQ1 and remains constant between output OQ1 and
OQ2. Therefore, a vertical summation of AFC and SAVC curves gives the
SAC curve which declines continuously till output OQ2. Thus, in modern
theory of cost, SAC decreases until the built-in reserve capacity of fully
exhausted.

Q2Q1
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SACSMC

Cost

SAVC = MC

QO
Output

Fig. 2.34 Modern SAVC, AFC and SAC Curves

The reserve capacity is exhausted at output OQ2. Beyond output OQ2,
therefore, SAC begins to increase and goes on increasing following the increase
in SAVC while decreasing AFC loses its significance.

Modern approach to long-run cost behaviour: the L-shaped cost curve

In respect of long-run cost behaviour, the modern theory of cost distinguishes
between production cost and managerial costs. Both these costs are variable
in the long-run. The behaviour of these costs determines the shape of the long-
run average cost curve (LAC). According to the modern theory, the long-run
LAC is roughly L-shaped. Let us now look at the behaviour of the production
and managerial costs in the long-run and how they determine the shape of
the LAC curve.
Production cost behaviour. Production cost decreases steeply in the
beginning with the increase scale of production but the rate of decrease slows
down as the scale increases beyond a certain if production. The decrease in
the production costs is caused by the technical economies which taper off
when the scale of production reaches its technical optimum scale.
Nevertheless, some economies of scale are always available to the expanding
firms due to (i) ‘decentralization and improvement in skills’, and (ii) decreasing
cost of repairs per unit of output. In addition, in case of multi-product firms
producing some of their raw materials and equipments have economies in
material cost compared to purchases made from outside.
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Managerial cost behaviour: The modern theory of cost assumes that, in
modern management technology, there is a fixed managerial or administrative
set up with a certain scale of production. When the scale of production
increases, management set up has to be accordingly expanded. It implies that
there is a link between the scale of production and the cost of management.
According to the modern theory, the managerial cost first decreases but begins
to increase as the scale of production is expanded beyond a certain level.
What Makes LAC L-shaped? The net effect of decreasing production
cost and increasing managerial cost determines the shape of the long-
run average cost (LAC). Recall that production cost continues to decrease,
though slowly beyond a certain scale of production and managerial cost too
decreases initially but rises later. In the initial stage of production, therefore,
the LAC decreases very steeply. Beyond a ceratin scale of production, however,
while production cost continues to decline, management cost begins to rise.
According to the modern theory of cost, the rise in managerial cost is more
than offset by the decrease in the production costs. Therefore, the LAC
continues to fall but very slowly. In case the decrease in production cost is just
sufficient to offset the rise in the managerial cost, the LAC becomes constant.
This makes LAC an L-shaped curve.

Derivation of the LAC curve

The derivation of the LAC curves is illustrated in Figs. 2.35 and 2.36. Figure
2.35 shows the decreasing LAC curve. Let us suppose that, given the
technology, the optimum scale of production consists of four plants and SAC
curves from SACl to SAC4 in Figure 2.35 represent the addition of four plants
to the scale in each period of time. Clower and Due have found that firms use
‘normally’ only 2/3 to 3/4 of the plant size. This is called ‘load factor’. The
load factor is the ‘ratio of average actual rate of use to the capacity or best
rate of use, and this load factor will generally be smaller than one’. The points
A, B, C and D on the SACs mark the ‘load factor’ in case of each plant,
respectively – it may be any value between 2/3 and 3/4 of the plant size. By
drawing a curve through the ‘load-factor’ points, we get the LAC curve. If
there is a larger number of plants, we will get much larger number of ‘load
factor’ points and draw a smooth LAC curve as shown in Figure. 2.35.
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Fig. 2.35 Derivation of LAC Curve in Modern Theory
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To compare the LAC of the modern and traditional theories of cost, two
points need to be noted: (i) the LAC curve of the modern theory does not
show the tendency to turn up even at a very large scale of production whereas
the traditional LAC curve does turn up, (ii) unlike traditional LAC forming an
envelope curve, modern LAC intersects the SACs.

If case scale of production involves a minimum optimal scale of
plant, as shown by output level OQ in part (b) of Figure 2.36, all economies
of scale are achieved at output OQ and the LAC becomes constant even
if scale of production is expanded. In this case, the LMC lies below the
LAC till the minimum optimal scale of plant is reached, as shown in part (a)
of Figure 2.36. When the firm operates in the range of no-scale-economies,
i.e., beyond output OQ in part (b) of Figure 2.36, the LAC becomes
constant and the LAC curve take the shape of a horizontal line. Both the
parts (declining and constant) of the LAC curve put together make it roughly
L-shaped.
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Fig. 2.36 Derivation of the L-shaped LAC Curve

From the practical point of view, the modern LAC curve is regarded to be
more realistic. But from analytical and prediction point of view, the traditional
cost curves still hold the ground firmly. In fact, the so-called ‘modern theory of
cost’ is a modification of the traditional theory on the basis of empirical data in
some manufacturing industries of some countries.

Check Your Progress-2

1. How are the cost-output relations determined?
2. What does the net effect of decreasing production cost and increasing

managerial cost determine?

2.7 Internal and External Economies and Diseconomies

Economies of scale result in cost saving and diseconomies lead to rise in cost.
Economies and diseconomies of scale determine also the returns to scale.
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Increasing returns to scale operate till economies of scale are greater than the
diseconomies of scale, and returns to scale decrease when diseconomies are
greater than the economies of scale. When economies and diseconomies are
in balance, returns to scale are constant. In this section, we will briefly discuss
the various kinds of economies and diseconomies of scale.
The economies of scale are classified as

(a) Internal or Real Economies and
(b) External or Pecuniary Economies.

A. Internal Economies  Internal economies, also called ‘real economies’,
are those that arise from the expansion of the plant-size of the firm and are
internalized. This means that internal economies are available exclusively to
the expanding firm. Internal economies may be classified under the following
categories.

(i) Economies in production;
(ii) Economies in marketing;

(iii) Managerial economies, and
(iv) Economies in transport and storage.

(i) Economies in Production  Economies in production arise from two
sources: (a) technological advantages, and (b) advantages of division of labour
based on specialization and skill of labour.
Technological advantages. Large-scale production provides an opportunity
to the expanding firms to avail themselves of the advantages of technological
advances. Modern technology is highly specialized. The advanced technology
makes it possible to conceive the whole process of production of a commodity
in one composite unit of production. For example, production of cloth in a
textile mill may comprise such plants as (i) spinning; (ii) weaving; (iii) printing
and pressing; and (iv) packing, etc. A composite dairy scheme may consist of
plants like (i) chilling; (ii) milk processing; and (iii) bottling. Under small-scale
production, the firm may not find it economical to have all the plants under one
roof. It would, therefore, not be in a position to take the full advantage of a
composite technology. But, when scale of production expands and firms hire
more capital and labour, their total output increases more than proportionately
till the optimum size of the firm is reached. It results in lower cost of production.
Advantages of division of labour and specialization.  When a firm’s scale
of production expands, more and more workers of varying skills and
qualifications are employed. With the employment of larger number of workers,
it becomes increasingly possible to divide the labour according to their
qualifications and skills and assign them the function to which they are best
suited. This is known as division of labour. Division of labour leads to a
greater specialization of manpower. It increases productivity of labour and,
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thereby, reduces cost of production. Besides, specialized workers develop
more efficient tools and techniques and gain speed of work. These advantages
of division of labour improve productivity of labour per unit of cost and time.
(ii) Economies in Marketing (Purchase of Inputs)  Economies in
marketing arise from the large-scale purchase of raw materials and other
material inputs and large-scale selling of the firm’s own products. As to
economies in the purchase of inputs, the large-size firms normally make bulk
purchases of their inputs. The large scale purchase entitles the firm for certain
discounts in input prices and other concessions that are not available on small
purchases. As such, the growing firms gain economies on the cost of their
material inputs.

The economies in marketing the firm’s own product are associated
with (a) economies in advertisement cost; (b) economies in large-scale
distribution through wholesalers, etc.; and (c) other large-sale economies.
With the expansion of the firm, the total production increases. But the
expenditure on advertising the product does not increase proportionately.
Similarly, selling through the wholesale dealers reduces the cost of distribution
of the firm’s production. The firm also gains on large scale distribution
through better utilization of ‘sales force, distribution of sample, etc.’ This
kind of economy however does not directly increase the rate of production
conditions—it improves only the overall performance of the firm.

(iii) Managerial Economies  Managerial economies arise from (a)
specialization in managerial activities, i.e., the use of specialized managerial
personnel, and (b) mechanization of managerial functions. For a large-size
firm, it becomes possible to divide its management into specialized departments
under specialized personnel, such as production manager, sales manager,
personnel manager, labour officer, etc. This increases the efficiency of
management at all the levels of management because of the decentralization of
decision-making. It increases production, given the cost. Large-scale firms
have the opportunity to use advanced techniques of communication, telephones
and telex machines, computers, and their own means of transport.

All these lead to quick decision-making, help in saving valuable time
of the management and, thereby, improve the managerial efficiency. For
these reasons, managerial cost increases less than proportionately with the
increase in production scale upto a certain level.

(iv) Economies in Transport and Storage  Economies in transportation and
storage costs arise from fuller utilization of transport and storage facilities.
Transportation costs are incurred both on production and sales sides. Similarly,
storage costs are incurred on both raw materials and finished products. The
large-size firms may acquire their own means of transport and they can, thereby,
reduce the unit cost of transportation, at least to the extent of profit margin of
the transport companies. Besides, own transport facility prevents delays in
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transporting goods. Some large-scale firms have their own railway tracks from
the nearest railway point to the factory, and thus they reduce the cost of
transporting goods in and out. For example, Bombay Port Trust has its own
railway tracks, oil companies have their own fleet of tankers. Similarly, large-
scale firms can create their own godowns in the various centres of product
distribution and can save on cost of storage.
B. External or Pecuniary Economies of Scale  External economies are
those that arise outside the firm and accrue to the expanding firms. External
economies appear in the form of money saving on inputs. That is why external
economies are also called pecuniary economies. Pecuniary economies accrue
to the large-size firms in the form of discounts and concessions on (i) large
scale purchase of raw material, (ii) large scale acquisition of external finance,
particularly from the commercial banks; (iii) massive advertisement campaigns;
(iv) large scale hiring of means of transport and warehouses, etc. These benefits
are available to all the firms of an industry but large scale firms benefit more
than small firms.

Besides, expansion of an industry invites and encourages the growth
of ancillary industries that supply inputs. In the initial stages, such industries
also enjoy the increasing returns to scale. In a competitive market, therefore,
input prices go down. The benefit of decreasing input prices accrues to the
expanding firms in addition to discounts and concessions. For example,
growth of the automobile industry helps the development of tyre industry
and other motor parts manufacturing units. The economies of scale reaped
by such industries flow also to automobile industry. If Maruti Udyog Limited
starts producing tyres for its own cars and ancillaries, cost of Maruti cars
may go up. Consider another example: growth of computer industry
encourages growth of firms that manufacture and supply computer chips
and other software. Competition between such firms and law of increasing
returns reduces the cost of inputs. Reduction in input costs is an important
aspect of external economies.

Diseconomies of scale are disadvantages that arise due to the
expansion of production scale and lead to rise in the cost of production.
Like economies, diseconomies may be internal and external. Let us describe
the nature of internal and external diseconomies in some detail.

1. Internal Diseconomies.  Internal diseconomies are those that are exclusive
and internal to a firm—they arise within the firm. Like everything else,
economies of scale have a limit too. This limit is reached when the advantages
of division of labour and managerial staff have been fully exploited; excess
capacity of plant, warehouses, transport and communication systems, etc., is
fully used; and economy in advertisement cost tapers off. Although some
economies may still exist, diseconomies begin to outweigh the economies and
the costs begin to rise.
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Managerial Inefficiency  Diseconomies begin to appear first at the
management level. Managerial inefficiencies arise, among other things, from
the expansion of scale itself. With fast expansion of the production scale,
personal contacts and communications between (i) owners and managers,
(ii) managers and labour and (iii) between the managers of different
departments or sections get rapidly reduced.

Secondly, close control and supervision is replaced by remote control
management. With the increase in managerial personnel, decision-making
becomes complex and delays in decision-making become inevitable.

Thirdly, implementation of whatever decisions are taken is delayed
due to coordination problem.

Finally, with the expansion of the scale of production, management is
professionalized beyond a point. As a result, the owner’s objective function
of profit maximization is gradually replaced by managers’ utility function, like
job security and high salary, standard or reasonable profit target, satisfying
functions. All these lead to laxity in management and, hence to a rise in the
cost of production.

Labour Inefficiency  Increasing number of labour leads to a loss
of control over labour management and, therefore, over labour productivity.
On the other hand, increase in the number of workers encourages labour
union activities that means loss of output per unit of time and hence, rise in
the cost of production.

2. External Diseconomies.  External diseconomies are the disadvantages
that originate outside the firm, especially in the input markets and due to natural
constraints, specially in agriculture and extractive industries. With the expansion
of the firm, particularly when all the firms of the industry are expanding, the
discounts and concessions that are available on bulk purchases of inputs and
concessional finance come to an end. More than that, increasing demand for
inputs puts pressure on the input markets and input prices begin to rise causing
a rise in the cost of production. These are pecuniary diseconomies.

On the production side, the law of diminishing returns to scale come
into force due to excessive use of fixed factors, more so in agriculture and
extractive industries. For example, excessive use of cultivable land turns it
into barren land; pumping out water on a large scale for irrigation causes the
water table to go down resulting in rise in cost of irrigation; extraction of
minerals on a large scale soon exhausts the mineral deposits on upper levels
and mining further deep causes rise in cost of production; extensive fishing
reduces the availability of fish and the catch, even when fishing boats and
nets are increased. These kinds of diseconomies make the LAC move
upward.

Economics of Scale Pricing: Policy and Practices

Cost-plus pricing is also known as ‘mark-up pricing’, ‘average cost pricing’
or ‘full cost pricing’. The cost-plus pricing is the most common method of
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pricing used by the manufacturing firms. The general practice under this method
is to add a ‘fair’ percentage of profit margin to the average variable cost
(AVC). The formula for setting the price is given as

P = AVC + AVC (m) …(2.50)
where AVC = average variable cost, and m = mark-up percentage, and
AVC(m) = gross profit margin (GPM).
The mark-up percentage (m) is fixed so as to cover average fixed cost (AFC)
and a net profit margin (NPM). Thus,

AVC (m) = AFC + NPM …(2.51)
The procedure for arriving at AVC and price fixation may be summarized as
follows.

The first step in price fixation is to estimate the average variable cost. For
this, the firm has to ascertain the volume of its output for a given period of
time, usually one accounting or fiscal year. To ascertain the output, the firm
uses figures of its ‘planned’ or ‘budgeted’ output or takes into account its
normal level of production. If the firm is in a position to compute its optimum
level of output or the capacity output, the same is used as standard output in
computing the average cost.

The next step is to compute the total variable cost (TVC) of the
‘standard output.’ The TVC includes direct cost, i.e., the cost of labour and
raw material, and other variable costs. These costs added together give the
total variable cost. The ‘Average Variable Cost’ (AVC) is then obtained
by dividing the total variable cost (TVC) by the ‘standard output’ (Q), i.e.,

AVC = TVC
Q

After AVC is obtained, a ‘mark-up’ of some percentage of AVC is added to
it as profit margin and the price is fixed. While determining the mark-up, firms
always take into account ‘what the market will bear’ and the competition in
the market.

2.7.1 Cost-Plus Pricing and Marginal Rule Pricing

The cost-plus pricing method appears to be a ‘rule of thumb’ totally different
from the marginalist rule of pricing. Fritz Machlup has, however, shown that
mark-up pricing is not incompatible with the marginalist rule of pricing. Rather,
it is very much compatible with marginalist rule of pricing. According to Machlup,
when we look into the logic of mark-up pricing, it appears quite similar to the
marginalist rule of pricing. We have earlier noted that profit is maximum at the
level of output where MC = MR. We have also noted that the mark-up pricing
method is given by

P = AVC + AVC (m)
or P = AVC (1 + m) …(2.52)
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Let us now show that the mark-up pricing ultimately converges to the marginalist
rule of pricing at least under constant cost conditions.
Recall that profit is maximum where

MC = MR

and MR = ⎟
⎠
⎞

⎜
⎝
⎛ − eP 11 …(2.53)

or MR = 1eP
e

 
  

…(2.54)

By substituting Eq. (2.54) in Eq. (2.53), we may restate the necessary con-
dition of profit maximization as

MC = 1eP
e

 
  

…(2.55)

If MC is constant, then MC = AVC. By substituting AVC for MC, Eq.
(2.55) may be rewritten as,

AVC = 1eP
e

 
  

…(2.56)

By rearranging the terms in Eq. (2.56), we get

P = 1eAVC
e

    

or P = 
1

eAVC
e

 
  

...(2.57)

Now, consider Eq. (2.55). If MC > 0, then 1eP
e

 
  

 must be greater than 0.

For
1eP

e
   

     to be greater than 0, e must be greater than 1. This implies that

profit can be maximised only when e > 1. The logic to this conclusion can
be provided as follows.

Given the Eq. 2.54 and Eq. 2.55, if e = 1, MR = 0, and if e < 1, MR <
0. It means that if MR < 0 and MC > 0, or in other words, when MR π MC,
then the rule of profit maximization breaks down. Thus, profit can be maxi-
mized only if e > 1, and MC > 0.
Now if e > 1, then the term e/(e – 1) will always be greater than 1 by an
amount, say m. Then

1
e

e
= (1 + m) ...(2.58)

By substituting term (1 + m) in Eq. (2.58) for e/(e – 1) in Eq. (2.56), we get
P = AVC (1 + m) …(2.59)

where m denotes the mark-up rate.
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Note that Eq. (2.59) is exactly the same as Eq. (2.52). This means that the
mark-up rule of pricing converges into the marginalist rule of pricing. In other
words, it is proved that the mark-up pricing method leads to the marginalist
rule of pricing. However, m in Eq. (2.52) and in (2.58) need not the same.
Limitations of Mark-up Pricing Rule. The cost-plus pricing has certain
limitations, which should be borne in mind while using this method for price
fixation.
First, cost-plus pricing assumes that a firm’s resources are optimally allocated
and the standard cost of production is comparable with the average of the
industry. In reality, however, it may not be so and cost estimates based on
these assumptions may be an overestimate or an underestimate. Under these
conditions pricing may not be commensurate with the objective of the firm.
Second, in cost-plus pricing, generally, historical cost rather than current cost
data are used. This may lead to under-pricing under increasing cost conditions
and to over-pricing under decreasing cost conditions, which may go against
the firm’s objective.
Third, if variable cost fluctuates frequently and significantly, cost-plus pricing
may not be an appropriate method of pricing.
Finally, it is also alleged that cost-plus pricing ignores the demand side of the
market and is solely based on supply conditions. This is, however, not true,
because the firm determines the mark-up on the basis of ‘what the market can
bear’ and it does take into account the elasticity aspect of the demand for the
product, as shown above.

2.7.2 Multiple Product Pricing

The price theory or microeconomic models of price determination are based
on the assumption that a firm produces a single, homogeneous product. In
actual practice, however, production of a single homogeneous product by a
firm is an exception rather than a rule. Almost all firms have more than one
product in their line of production. Even the most specialized firms produce a
commodity in multiple models, styles and sizes, each so much differentiated
from the other that each model or size of the product may be considered a
different product. For example, the various models of refrigerators, TV sets,
radio and car models produced by the same company may be treated as
different products for at least pricing purpose. The various models are so
differentiated that consumers view them as different products and in some
cases, as perfect substitutes for each other. It is, therefore, not surprising that
each model or product has different AR and MR curves and that one product
of the firm competes against the other product. The pricing under these
conditions is known as multi-product pricing or product-line pricing.

The major problem in pricing multiple products is that each product
has a separate demand curve. But, since all of them are produced under
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one organization by interchangeable production facilities, they have only one
inseparable marginal cost curve. That is, while revenue curves, AR and MR,
are separate for each product, cost curves, AC and MC, are inseparable.
Therefore, the marginal rule of pricing cannot be applied straightaway to fix
the price of each product separately. The problem, however, has been
provided with a solution by E.W. Clemens. The solution is similar to the one
employed to illustrate third degree price discrimination. As a discriminating
monopoly tries to maximize its revenue in all its markets, so does a multi-
product firm in respect of each of its products.

Fig. 2.37 Multi-Product Pricing

To illustrate the multiple product pricing, let us suppose that a firm has four
different products—A, B, C and D in its line of production. The AR and MR
curves for the four goods are shown in four segments of Figure 2.37. The
marginal cost for all the products taken together is shown by the curve MC,
which is the factory marginal cost curve. Let us suppose that when the
MRs for the individual products are horizontally summed up, the aggregate
MR (not given in the figure) passes through point C on the MC curve. If a line
parallel to the X-axis, is drawn from point C to the Y-axis through the MRs, the
intersecting points will show the points where MC and MRs are equal for each
product, as shown by the line EMR, the Equal Marginal Revenue line. The
points of intersection between EMR and MRs determine the output level and
price for each product. The output of the four products are given as OQ1 of
product A; Q1Q2 of B; Q2Q3 of C; and Q3Q4 of D. The respective prices for
the four products are: P1Q1 for product A; P2Q2 for B; P3Q3 for C, and P4Q4
for D. These price and output combinations maximize the profit from each
product and hence the overall profit of the firm.

2.7.3 Rate of Return Pricing

Rate of return pricing is practiced by businesses that set specific goals for the
capital that they spend and the revenue they wish to generate. A business can
set prices to ensure that these goals will be achieved. The concept of rate of
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return pricing is similar to the investment concept of return on investment,
except that the business owner can manipulate prices to help achieve this goal.
This method of pricing is most effectively achieved when a company has little
or no competition in the market, since the actions of competitors will likely
affect the rate of return.

Just as investors wish to generate a certain amount of return on their
investment, so to do businesses have ideal goals in mind for their income on
the sale of goods and services. Both investors and businesses alike have to
be concerned with the amount of risk involved with the capital they spend.
Since the similarities are so obvious, many business owners take an
investment-styled approach to how much their goods cost by practicing rate
of return pricing.

As an example of how rate of return pricing works, imagine that a
certain company has in mind a rate of return of 20 per cent for the goods
that they sell. Their first batch of 10 products cost them $1,000 US Dollars
(USD) to manufacture. In order to reach their specified goal of a 20 percent
rate of return, they must price each product at $120 USD each. By doing
that, selling all 10 products will earn them a $200 USD profit, which is 20
percent of their initial $1,000 USD cost.

Check Your Progress-3

1. With respect to the optimum size of the firm, what is the relevance
of short-run cost curves and long run cost curves?

2. With the help of an example explain how rate of return pricing
works.

2.8 Let Us Sum Up

• Production function is a tool of analysis used to explain the input—
output relationship. A production function describes the technological
relationship between inputs and output in physical terms.

• A production function may take the form of a schedule or table, a
graphed line or curve, an algebraic equation or a mathematical model.

• An empirical production function is generally very complex. It includes
a wide range of inputs, viz. (i) land, (ii) labour, (iii) capital, (iv) raw
material, (v) time, and (vi) technology. All these variables enter the
actual production function of a firm.

• By definition, supply of capital is inelastic in the short run and elastic
in the long run. In the short run, therefore, the firm can increase coal
production by increasing labour only since the supply of capital in the
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short run is fixed. In the long run, however, the firm can employ more
of both capital and labour because of supply of capital becomes
elastic over time. Accordingly, there are two kinds of production
functions:

(i) Short-run production function.
(ii) Long-run production function.

• The two most important production functions used in economic
literature to analyse input-output relationships are Cobb-Douglas and
‘Constant Elasticity of Substitution’ (CES) production functions.

• The laws of production state the relationship between output and
input. The traditional theory of production studies the marginal input—
output relationships under (i) short-run, and (ii) long-run conditions.

• By definition, some factors of production are available in unlimited
supply even during the short period. Such factors are called variable
factors. In the short-run, therefore, the firms can employ an unlimited
quantity of the variable factor.

• 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.

• The law of diminishing returns is an empirical law, frequently observed
in various production activities. This law, however, may not apply
universally to all kinds of productive activities since the law is not as
true as the law of gravitation.

• The law of diminishing returns can provide answer to questions such
as (i) how much to produce, and (ii) what number of workers (or
other variable inputs) to apply to a given fixed input so that, given all
other factors, output is maximum.

• The term ‘isoquant’ has been derived from the Greek word iso
meaning ‘equal’ and Latin word quantus meaning ‘quantity’. The
‘isoquant curve’ is, therefore, also known as ‘equal product curve’ or
‘production indifference curve’.

• An isoquant curve is locus of points representing various combinations
of two inputs—capital and labour—yielding the same output. An
‘isoquant curve’ is analogous to an ‘indifference curve’, with two
points of distinction: (a) an indifference curve is made of two consumer
goods while an isoquant curve is constructed of two producer goods
(labour and capital) and (b) an indifference curve measures ‘utility’
whereas an isoquant measures output.

• The laws of returns to scale explain the behaviour of output in response
to a proportional and simultaneous change in inputs. Increasing inputs
proportionately and simultaneously is, in fact, an expansion of the
scale of production.
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• One of the widely used production functions is the power function.
The most popular production function of this category is ‘Cobb-
Douglas Production Function of the form Q = AKa Lb
where A is a positive constant; a and b are positive fractions; and
b = 1 – a.
The Cobb-Douglas production function is often used in its following
form.

Q = AKa L1–a
• The shape of the cost curves depends on the nature of the cost

functions. Cost functions are derived from actual cost data of the
firms.

• A profit maximizing firm seeks to minimize its cost for a given output
or to maximize its output for a given total cost. The logic of isoquant
tells that a given output can be produced with different input-
combinations.

• By definition, long-run is a period in which all the inputs become
variable. The variability of inputs is based on the assumption that in
the long-run supply of all the inputs, including those held constant in
the short-run, becomes elastic.

• To understand the long-run-cost-output relations and to derive long-
run cost curves it will be helpful to imagine that a long-run is composed
of a series of short-run production decisions.

• The long-run marginal cost curve (LMC) is derived from the short-
run marginal cost curves (SMCs).

• The short-run cost curves are helpful in showing how a firm can
decide on the optimum utilization of the plant—the fixed factor, or
how it can determine the least cost—output level.

• Cost-plus pricing is also known as ‘mark-up pricing’, ‘average cost
pricing’ or ‘full cost pricing’. The cost-plus pricing is the most common
method of pricing used by the manufacturing firms.

• The cost-plus pricing method appears to be a ‘rule of thumb’ totally
different from the marginalist rule of pricing. Fritz Machlup has,
however, shown that mark-up pricing is not incompatible with the
marginalist rule of pricing. Rather, it is very much compatible with
marginalist rule of pricing.

2.9 Key Words

• Cost analysis: Breaking down the costs of some operation and
reporting on each factor separately.

• Cost-benefit analysis: An analysis of the cost effectiveness of
different alternatives in order to see whether the benefits outweigh the
costs.



136

• Indicators: A number or ratio (a value on a scale of measurement)
derived from a series of observed facts; can reveal relative changes
as a function of time; often used in economics for accessing various
numerical changes in data.

• Productivity: The quality of being productive or having the power to
produce; (in economics) the ratio of the quantity and quality of units
produced to the labour per unit of time.

• Variable factors: Some factors of production are available in unlimited
supply even during the short period. Such factors are called variable
factors.

2.10 Terminal Questions

Short-Answer Questions

1. How will you define economies of scale? What are the sources of
internal and external economies?

2. How is the concept of economies of scope different from that of
economies of scale?

3. Suppose a short-run production function is given as:
Q = 10 L + 15L2 – L3

Where, Q is output and L is labour employed per unit of time.
(i) Derive MPL and APL schedules.
(ii) Derive MPL functions.

(iii) Find the output at which APL = MPL.
(iv) Find L for producing 600 units of output.

4. What is quadratic cost function?
5. What is the method of measuring the economies of scope?
6. What is meant by production function? Distinguish between laws of

returns to variable proportions and laws of returns to scale.
7. How will you define economies of scale? What are the economies of

scale that give increasing returns to scale?
8. What is meant by diseconomies of scale? How do diseconomies

affect the returns to scale?
9. Define isoquants. What are the properties of isoquants?

Long-Answer Questions
1. What is meant by internal and external economies of scale? Discuss

various types of internal economies available to a firm.
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2. Distinguish between laws of returns to variable proportions and laws
of returns to scale. Explain the factors, which cause increasing returns
to scale. What are the reasons for the operation of the law of
diminishing returns?

3. What are the conditions for the least-cost combination of inputs?
Illustrate the maximization of output with the help of isocosts and
isoquants.

4. Show the effects of change in input prices on the isocost line. How
is the optimum combination of inputs affected if (a) price of only one
input decreases and (b) prices of both the inputs decrease
proportionately?

5. What is the substitution effect of change in the price of an input?
Illustrate the substitution and budget effects of a change in the price
of an input.

6. Define optimum input-combination. What are the criteria for the least-
cost combination of inputs? Explain graphically.

7. What are the conditions for the least-cost combination of inputs?
Illustrate the maximization of output with the help of isocosts and
isoquants.

8. Show the effects of change in input prices on the isocost line. How
is the optimum combination of inputs affected if (a) price of only one
input decreases, and (b) prices of both the inputs decrease
proportionately?

9. What is meant by production? Define production function and describe
the underlying assumptions.

10. What is meant by the optimum combination of inputs? Using a map
of isoquants and isocosts, show the determination of optimum
combination of inputs. Show also how a change in relative input
prices affects the least-cost combination of inputs.
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2.12 Model Answers to ‘Check Your Progress’

Check Your Progress-1

1. In the context of production analysis, short-run is a period during
which supply of capital remains constant and labour is a variable
factor.

2. Production function is a mathematical statement, which brings out the
relationship between inputs and outputs.

3. A general form of production function is expressed as Q = f (K, L),
where Q = Output, K = Capital and L = Labour.

4. The law of diminishing returns can be stated as, given the fixed factor
(capital), when quantity of variable input (labour) is increased, output
may initially increase at an increasing rate, but it increases ultimately
at diminishing rates.

5. The three stages in short-run production are (i) stage of increasing
returns (ii) stage of diminishing returns and (iii) the stage of negative
returns.

Check Your Progress-2

1. The cost-output relations are determined by the cost function and are
exhibited through cost curves.

2. The net effect of decreasing production cost and increasing managerial
cost determines the shape of the long-run average cost.

Check Your Progress-3

1. The short-run cost curves are helpful in showing how a firm can
decide on the optimum utilization of the plant—the fixed factor, or
how it can determine the least cost—output level. Long-run cost
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curves, on the other hand, can be used to show how a firm can
decide on the optimum size of the firm.

2. As an example of how rate of return pricing works, imagine that a
certain company has in mind a rate of return of 20 per cent for the
goods that they sell. Their first batch of 10 products cost them $1,000
US Dollars (USD) to manufacture. In order to reach their specified
goal of a 20 percent rate of return, they must price each product at
$120 USD each. By doing that, selling all 10 products will earn them
a $200 USD profit, which is 20 percent of their initial $1,000 USD
cost.
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BLOCK-III
Unit-3

MARKET STRUCTURES

Structure
3.0 Objectives
3.1 Introduction
3.2 Objectives of Business Firms
3.3 The Market Structure 

3.3.1 Price and Output Determination under Perfect Competition
3.3.2 Long-run Supply Curve of a Competitive Industry
3.3.3 Price and Output Determination under Monopoly

3.4 Monopoly vs Perfect Competition: Comparison of
Long-run Price and Output

3.5 Monopolistic Competition and its Features
3.6 Oligopoly: Meaning and Characteristics
3.7 Duopoly Models
3.8 Oligopoly Models
3.9 The Game Theory Approach to Oligopoly

3.10 Let Us Sum Up
3.11 Key Words
3.12 Terminal Questions
3.13 Suggested Readings
3.14 Model Answers to ‘Check Your Progress’

3.0 Objectives

After going through this unit, you will be able to:
• Explain the various objectives that business firms are supposed to

achieve
• Discuss profit maximization
• Define perfect competition and describe its features
• Describe the equilibrium conditions for a firm in a perfectly competitive

market
• Analyse the price and output determination for a firm
• Define monopoly and identify the sources of monopoly
• Show the derivation of average and marginal revenue curves faced by

a monopoly firm
• Explain price and output determination by a simple monopoly
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• Define monopolistic competition
• Describe the factors that lead to the emergence of monopolistic

competition
• Explain Chamberlin’s theory of  price and output determination under

monopolistic competition
• Analyse Chamberlin’s approach to treatment of selling cost
• Define oligopoly and narrate the characteristics of oligopoly
• Discuss various models of price and output determination suggested

by the economists

3.1 Introduction

The objectives of this unit is to explain the theories of price determination
under different market conditions. In general sense of the term, market’ refers
to a place where goods and services are bought and sold like Connaught
Place market, Karol Bagh market, etc. and to product related market like
fruit market, vegetable market, share market, etc. In economic sense, however,
‘market’ refers to a system up interaction between buyers and sellers of a
commodity to settle the price and market size – quality bought and sold. Given
he size of the market, the determination of price depends on the decision-
making powers of layers and sellers. The decision-making power of buyers
and sellers depends on their number. Given the number of buyers, sellers’
pricing decision depends on their number—the larger the number of sellers,
the weaker the decision-making power.
From theoretical analysis point of view, markets are classified on the basis of
the degree of competition between the sellers. The degree of competition
depends on the number of sellers. Accordingly market are classified as

(i) Perfect competition
(ii) Monopolistic competition,
(iii) Oligopoly, and
(iv) Monopoly

The nature of these market and price determination are discussed in
detail later. It may be noted at the outset that in case of perfect competition,
the number of sellers is so large that no one of them has any power
whatsoever to influence the market price. A monopoly firm, on the other
hand, has the sole power to influence the market price. While under perfect
competition, no seller can afford to discriminate between the buyers of
different categories, the monopolists practice price discrimination as a matter
of policy. We will discuss, in this unit, the sources of monopoly, price and
output determination in short and long-runs, price discrimination and compare
the price and output under perfect competition and monopoly.
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The two most notable contributions which broke new ground in the
price theory were made by Joan Robinson and Edward H. Chamberlin. In
this unit, you will discuss the theory of monopolistic competition as expounded
by Chamberlin.

Besides, we will also learn about price and output determination in a
market structure which is more realistic in the modern business world—
called oligopoly. Oligopoly is similar to monopolistic competition with two
very important differences: (i) under monopolistic competition number of
sellers is very large and under oligopoly it is a few, and (ii) under oligopoly
competition between firms is much more intensive.

3.2 Objectives of Business Firms

Economists argue that objectives of business firms are various and vary in
accordance with the nature of the market. The objectives which figure in
economic literature prominently are following:

(i) Maximization of profit
(ii) Maximization of sales revenue
(iii) Maximization of firms growth rate
(iv) Maximization of managerial utility function
(v) Maximization of firm’s net worth
(vi) Making a satisfactory or standard profit
(vii) Long-run survival and a larger market share.

These objectives are discussed in the following sections. Since conventional
theory of pricing, which is our main concern in this book, is based on profit
maximization, this objective will be discussed in some detail. Other objectives
will be discussed briefly, under ‘Alternative Objectives’.

Profit Maximization
Conventional theory of firm assumes profit maximization as the sole objective
of business firms. Baumol has, however, argued, ‘There is no reason to believe
that all businessmen pursue the same objective’.  Recent researches on this
issue reveal that the objectives that business firm pursue are more than one.

All business firms have undoubtedly some organizational goals to
pursue. What is the most common objective of business firms? There is no
definitive answer to this question. Perhaps the best way to find out the
common objective of business firms would be to ask the business executives.
However, Baumol, a well-known authority on business economics, has
remarked that firms and their executives are often not clear about their
objectives. ‘In fact, it is common experience when interviewing executives
to find that they will agree to every plausible goal about which they are
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asked.’  However, profit maximization is regarded as the most common and
theoretically most plausible objective of business firms. In this section, we
describe the conditions of profit maximization and the controversy on profit
maximization as the objective of business firms.

Profit Maximizing Conditions

Total profit (P) is defined as
Π = TR – TC ...(3.1)

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 condition, and
(ii) secondary or supplementary condition. The two conditions are also
called the ‘first order’ and the ‘second order’ conditions.

The necessary or the first order condition requires that for profit
to be maximum marginal revenue (MR) must be equal to marginal cost
(MC), i.e., MR = MC. By definition, marginal revenue is the revenue obtained
from the production and sale of one additional unit of output and marginal
cost is the cost arising due to the production of one additional unit of output.

The secondary or the second order condition required that the
necessary condition must be satisfied under the condition of decreasing MR
and rising MC. The fulfillment of the two conditions makes the sufficient
condition. This condition is illustrated by P2 in Figure 3.1.

The profit maximizing conditions can be presented in technical terms
as follows. As noted above, profit maximizing firm seeks to maximize
Π = TR – TC. Let us now look at the mathematical logic of the first and
second order conditions of profit maximization.

(a) First-order Condition
The first-order condition of maximizing a function 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. (3.1) must be equal to zero.
Differentiating the total profit function and setting it equal to zero, we get

∂Π
∂Q = 

∂
∂

−
∂
∂

=
TR
Q

TC
Q

0 ... (3.2)

This condition holds only when

or
∂
∂
TR
Q =

∂
∂
TC
Q

In Eq. (3.2), the term ∂TR/∂Q gives the slope of the total revenue
curve, which is the same as marginal revenue (MR). Similarly, the term ∂TC/
∂Q gives the slope of the total cost curve or what is the same as marginal
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cost (MC). Thus, the first-order condition for profit maximization can be
stated as

MR = MC
The first-order condition is generally known as necessary condition.

A condition is said to be necessary if its non-fulfillment results in non-
occurrence of an event.

Fig. 3.1 Marginal Conditions of Profit Maximization

(b) Second-order Condition

As already mentioned, in non-technical terms, the second-order condition of
profit maximization requires that the first order condition is satisfied under
rising MC and decreasing MR. This condition is illustrated in Figure 3.1. The
MC and MR curves are the usual marginal cost and marginal revenue curves,
respectively. MC and MR curves intersect at two points, P1 and P2. Thus, the
first order condition is satisfied at both the points, but the second order condition
of profit maximization is satisfied only at point P2. Technically, the second
order condition requires that its second derivative of the profit function is
negative. When second derivative of profit function is negative, it implies that
the total profit curve has turned downward after reaching the peak, i.e., the
highest point on profit scale. The second derivative of the total profit function
is given as
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= ∂
∂
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∂
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... (3.3)

The second-order condition requires that in Eq. (9.3),
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Since ∂2TR/∂Q2 gives the slope of MR and ∂2TC/∂Q2 gives the slope
of MC, the second-order condition can also be written as

Slope of MR < Slope of MC
It implies that MC must have a steeper slope than MR or MC must

intersect the MR from below. To conclude, profit is maximized where both
the first and second order conditions are satisfied.

Example
We can now apply the profit maximization conditions to a hypothetical example
and compute profit maximizing output. We know that TR = P.Q and that
Q = f (P), i.e., the demand function.
Suppose demand function is given as

Q = 50 – 0.5P ... (3.5)
Given the demand function (9.5), price (P) function can be derived as

P = 100 – 2Q ... (3.6)
Then TR = (100 – 2Q) Q
or TR = 100Q – 2Q2 ... (3.7)
Suppose also that the total cost function is given as

TC = 10 + 0.5Q2 ... (3.8)
Let us now apply the first order condition of profit maximization and

find profit maximizing output. We have noted that profit is maximum where
MR = MC

or
∂
∂
TR
Q =

∂
∂
TC
Q

Given the total TR function in Eq. (3.7) and TC function in Eq. (3.8),

MR =
∂
∂
TR
Q = 100 – 4Q ... (3.9)

and MC =
∂
∂
TC
Q = Q ... (3.10)

Thus, profit is maximum where
MR = MC

100 – 4Q = Q
or 5Q = 100

Q = 20
The output 20 stisfies the second order condition also. The second

order condition requires that
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In other words, the second-order condition requires that

∂
∂

−
∂
∂

MR
Q

MC
Q  < 0

or ∂ −
∂

−
∂
∂

( ) ( )100 4Q
Q

Q
Q

 < 0

– 4 – 1 < 0
Obviously, the second-order condition is also satisfied at output 20.

Therefore, profit is maximum at Q = 20.

3.3 The Market Structure 

Apart from the firm’s objective, another factor that plays an important role in
firm’s choice of price and output is the Market Structure. The term Market
Structure refers to the organizational features of an industry that influence the
firm’s behaviour in its choice of price and output. Market structure is an
economically significant feature of the market. It affects the behaviour of firms
in respect of their production and pricing behaviour.

Market structure is classified on the basis of organizational features
of the industry, more specifically, on the basis of degree of competition
among the firms. In general, the organizational features include the number
of firms, distinctiveness of their products, elasticity of demand and the
degree of control over the price of the product.

In this section, we present a brief description of the market structure,
the playing field of the firms. This will give also an idea of the coverage and
subject matter of this part of the book. The nature and the characteristics
of different kinds of market will be discussed in detail in the subsequent units
along with price and output determination. Here, we present only an overview
of the market structure.

The market structure is generally classified on the basis of the degree
of competition as follows:

(i) Perfect Competition
(ii) Imperfect Competition

(a) Monopolistic Competition
(b) Oligopoly with and without product differentiation
(c) Duopoly

(iii) Monopoly
The basic features of these kinds of market are summarized below.

However a brief description of each kind of market is given as follows:
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Table 3.1 Kinds of Market Structure

Type of Market No. of Nature of Product Firm’s
Firms Over Price Control

(i) Perfect Competition Very large Homogeneous (wheat None
sugar, vegetables....)

(ii) Imperfect Competition
(a) Monopolistic Many (most Real or perceived Some

Co mpet ition retail trade) difference in product
(b) Olig opoly Few (i) Product without Some

    differentiation,
    e.g. aluminium, steel,
    and chemicals, etc.
(ii) Differentiated
    products (tea, TV
    Refrigerator,
    toothpastes,
    soaps, detergents,
    automobiles)

( i i i ) Monopoly Single Products without close Full but
substitutes, like gas, usually
electricity and regulated
water supply

(i) Perfect Competition

Perfect competition is a market situation in which a large number of producers
offer a homogeneous product to a very large number of buyers of the product.
The number of sellers is so large that each seller offers a very small fraction of
the total supply, and therefore, has no control over the market price. Likewise,
the number of buyers is so large that each buyer buys an insignificant part of
the total supply and has no control over the market price. Both buyers and
sellers are ‘price takers’, not  ‘price makers’. The price of a commodity is
determined in this kind of markets by the market demand and market supply.
Each seller faces a horizontal demand curve (with e = ¥), which implies that a
seller can sell any quantity at the market determined price. Each firm is in
competition with so large a number of firms that there is virtually no
competition. This kind of market is however more of a hypothetical nature
rather than being a common or realistic one. Some examples of a perfectly
competitive market include stock markets, vegetable markets, wheat and rice
mandis where goods are sold by auction.

(ii) Imperfect Competition
Perfect competition, in strict sense of the term, is a rare phenomenon. In reality,
markets for most goods and services have imperfect competition. Imperfect
competition is said to exist when a number of firms sell identical or differentiated
products with some control over the price of their product. Barring a few
goods like shares and vegetable markets, you name any commodity, its market
is imperfect. In spite of a large number of dealers (arhatias) in the wheat
market, the Food Corporation of India is the biggest buyer and seller of wheat
in India, with a great degree of control over wheat prices.
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Imperfect competition creates two different forms of markets with
different number of producers and with different degrees of competition,
classified as (a) monopolistic competition, (b) oligopoly (c) monopoly.

(a) Monopolistic Competitions
Monopolistic competition is a kind of market in which a large number of firms
supply differentiated products. The number of sellers is so large that each firm
can act independently of others, without its activities being watched and
countervailed by others. Besides, it is not only extremely difficult to keep
track of competitors’ strategy, but also it is not of any avail. In this respect, it
is similar to perfect competition. It differs from perfect competition in that the
products under monopolistic competition are somewhat differentiated whereas
they are identical under perfect competition. There is free entry and free exit.

(b) Oligopoly

Oligopoly is an organizational structure of an industry in which a small number
of firms supply the entire market, each seller having a considerable market
share and control over the price. Most industries in our country are oligopolistic.
A small number of companies supply the entire tea, medicines, cosmetics,
refrigerators, TV and VCRs, cars, trucks, jeeps, and so on. The producers of
all these goods have some control over the price of their products. Their
products are somewhat differentiated, at least made to look different in the
consumers’ perception. Therefore, demand curve for their product has high
elasticity, but less than infinity, unlike under perfect competition.

(iii) Monopoly

Monopoly is the market of a single seller with control over his price and output.
Monopoly is antithesis of perfect competition. Absolute monopolies are rare
these days. They are found mostly in the form of government monopolies in
public utility goods, e.g. electricity, radio broadcasting, water, rail and postal
services.

Why Markets Are Imperfect?

Imperfect competition arises mainly from the barriers to entry. Barriers to
entry are created by several factors.

One, the large size firms which enjoy economies of scale can cut
down their prices to the extent that can eliminate new firms or prevent their
entry to the industry, if they so decide.

Two, in some countries, like India, licencing policy of the government
creates barrier for the new firms to enter an industry.

Three, patenting of rights to produce a well-established product or
a new brand of a commodity prevents new firms from producing that
commodity.
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Four, sometimes entry of new firms to an industry is prevented by a
law with a view to enabling the existing ones to have economies of scale so
that prices are low.

Check Your Progress-1

1. Define perfect competition and point out its characteristics.
2. What are the three different degrees of competition created by

imperfect competition?

3.3.1 Price and Output Determination under Perfect Competition

A perfectly competitive market is characterized by complete absence of rivalry
among the individual firms. In fact, under perfect competition as conceived by
the economists, competition among the individual firms is so widely dispersed
that it amounts to no competition. Perfect competition is characterized by the
following assumptions.

1. Large Number of Buyers and Sellers. Under perfect competition,
the number of sellers is assumed to be so large that the share of each
seller in the total supply of a product is so small that no single firm
can influence the market price by changing its supply. Therefore, firms
are price-takers not price-makers. Similarly, the number of buyers
is so large that the share of each buyer in the total demand is so small
that no single buyer or a group of buyers can influence the market
price by changing their individual or group demand for a product.

2. Homogeneous Product. The commodities supplied by all the firms
of an industry are assumed to be homogeneous or approximately
identical. Homogeneity of the product implies that buyers do not
distinguish between products supplied by the various firms of an
industry. Product of each firm is regarded as a perfect substitute for
the products of other firms. Hence, no firm can gain any competitive
advantage over the other firms. This assumption limits the power of
any firm to charge a price which is even slightly higher than the
market price.

3. Perfect Mobility of Factors of Production. Another important
characteristic of perfect competition is that the factors of production
(especially, labour and capital) are freely mobile between the firms.
Labour can freely change the firms as there is no barrier on labour
mobility—legal, language, climate, skill, distance or otherwise. There
is no trade union. Capital can also move freely from one firm to
another. No firm has any kind of monopoly over any industrial input.
This assumption guarantees that factors of production—labour, capital,
and entrepreneurship—can enter or quit a firm or the industry whenever
it is found desirable.
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4. Free Entry and Free Exit. There is no legal or market barrier on
entry of new firms to the industry. Nor is there any restriction on exit
of the firms from the industry. That is, a firm may enter the industry
and quit it at its will. Thus, when normal profit of the industry increases,
new firms enter the industry and if profits decrease and better
opportunities are available, firms leave the industry.

5. Perfect Knowledge about the Market Conditions. There is perfect
knowledge about the market conditions. All the buyers and sellers
have full information regarding the prevailing and future prices and
availability of the commodity. As Marshall puts it, ‘... though everyone
acts for himself, his knowledge of what others are doing is supposed
to be generally sufficient to prevent him from taking a lower or paying
a higher price than others are doing.’ Information regarding market
conditions is available free of cost. There is no uncertainty.

6. No Government Interference. Government does not interfere in
any way with the functioning of the market. There are no taxes or
subsidies; no licencing system, no allocation of inputs by the government,
or any kind of other direct control. That is, the government follows
the free enterprise policy. Where there is intervention by the
government, it is intended to correct the market imperfections.

7. Absence of Collusion and Independent Decision-Making. Perfect
competition assumes that there is no collusion between the firms, i.e.,
they are not in league with one another in the form of guild or cartel.
Nor are the buyers in collusion between themselves. There are no
consumers’ associations, etc. This condition implies that buyers and
sellers take their decisions independently and they act independently.

Perfect vs Pure Competition

Sometimes a distinction is made between ‘perfect competition’ and ‘Pure
Competition’. The difference between the two is a matter of degree. While
‘perfect competition’ has all the features mentioned above, ‘pure competition’
does not assume perfect mobility of factors and perfect knowledge. That is,
perfect competition less perfect mobility and knowledge is pure
competition. ‘Pure competition’ is ‘pure’ in the sense that it has absolutely no
element of monopoly.

The perfect competition, as characterized above, is considered as a
rare phenomenon in the real business world. However, the actual markets
that approximate the conditions of perfectly competitive market include the
security markets for stocks and bonds, and agricultural markets like local
vegetable markets. Despite its limited scope, perfect competition model has
been the most popular model used in economic theories due to its analytical
value.



152

Equilibrium of the Firm
According to the traditional theory of firm, a firm is in equilibrium when its
profit is maximum. Maximization of profits depends on the revenue and cost
conditions. Revenue and cost conditions vary according to whether the period
under reference is short or long. The equilibrium of the firm under short-run
and long-run conditions is discussed below.

Equilibrium of the Firm in the Short-Run
Here, short-run refers to a period of time during which (i) price of the product
is given in the market and the firm can sell any quantity at the prevailing price;
(ii) plant-size of the firm is given; and (iii) the firm is faced with given short-run
cost curves.

Fig. 3.2 Equilibrium of the Firm

The firm’s equilibrium in the short-run is illustrated in Figure 3.2. Price
of a commodity is fixed by the market forces in a perfectly competitive
market. The firms, therefore, face a straight-line, horizontal demand curve,
as shown by the line P = MR. It implies that price equals marginal revenue,
i.e., AR = MR. At firm’s sort-run average and marginal cost curves are
shown by SAC and SMC, respectively.

It can be seen firm from Figure 3.2 that SMC curve intersects the
P = MR line at point E, from below, where SMC = MR. A perpendicular
drawn from point E to the output axis, determines the equilibrium output at
OQ. It means that output OQ meets both the first and second order conditions
of profit maximization. At output OQ, therefore, profit is maximum. The
output OQ is thus the equilibrium output. At this output, the firm is in
equilibrium and is making maximum profit.The firm’s maximum pure profit
is shown by the area PEE′P′ which equals PP′ × OQ where PP′ is the
per unit abnormal profit at output OQ.

Does a Firm Always Make Profit in the Short-Run?
In the short-run equilibrium, a firm may not always make profits. In the short-
run, it may earn just a normal profit or even make losses. Whether a firm
makes abnormal profits, normal profits, or losses depends on its cost and
revenue conditions. If its short-run average cost (SAC) is below the price
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(P = MR) at equilibrium as shown in Figure 3.3, the firm makes abnormal or
pure profits. If its SAC is tangent to P = MR [Figure 3.3(a)], the firm makes
only normal profit as it covers only its SAC which includes normal profit. But,
if its SAC falls above the price (P = MR), the firm makes losses [Figure
3.3(b)]. The total loss is shown by the area PP′EE′ (= P′P × OQ), while per
unit loss is PP′ = EE′.

Fig. 3.3 Short-run Equilibrium of Firm

Shut-down or Close-down Point

In case a firm is making loss in the short-run, it must minimize its losses. In
order to minimize its losses, it must cover its short-run average variable cost
(SAVC). The behaviour of short-run average variable cost is shown by the
curve SAVC in Figure 3.4. A firm unable to recover its minimum SAVC will
have to close down. The SAVC is minimum, where it equals the MC. The
SMC intersects SAVC at its minimum level as shown in Figure 3.4.

Fig. 3.4 Shut-down Point

Another condition which must be fulfilled is P = MR = SMC. That
is, for loss to be minimum, P = MR = SMC = SAVC. This condition is
fulfilled at point E in Figure 3.4. Point E denotes the ‘shut-down point’ or
‘breakdown point’ because at any price below OP, it pays firms to close
down as it minimizes its losses.
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Derivation of Supply Curve of the Firm

The supply curve of an individual firm is derived on the basis of its equilibrium
output at different levels of the price. The equilibrium output is determined by
the intersection of MR and MC curves. The derivation of supply curve of a
firm is shown in Figure 3.5(a) and (b). The equilibrium level of output in the
short-run is given at point M—the point of intersection between MC and SAVC.
This is ‘breakdown point’ which gives the minimum supply of the firm in
the short-run. The equilibrium level of output at this point is OQ1. Let us suppose
that price increases to OP2. As a result, the equilibrium point shifts to R and
output increases to OQ2. Let the price further increase to OP3 so that equilibrium
output increases to OQ3. When price rises to OP4, the equilibrium output rises
to OQ4. It may thus be concluded that as price increases, firm’s supply goes
on increasing. That is, there is positive relation between price and supply. The
price and output information contained in Figure 3.5(a) is presented in the
form of a supply curve, MS, in Figure 3.5(b).

Fig. 3.5 Derivation of Firm’s Supply Curve

Derivation of Supply Curve of the Industry
Just as the market demand curve is a horizontal summation of individual demand
curves, the industry supply curve or market supply curve is the horizontal
summation of the supply curves of the individual firms. If cost curves of the
individual firms of an industry have identical shape, their individual supply curves
would also be identical. In that case, industry supply curve can be obtained by
multiplying the individual supply at various prices by the number of firms. In
the short-run, however, the individual supply curves may not be identical. If
so, the market supply curve can be obtained by summing horizontally the
individual supply curves. Let us suppose that there are only two firms having
their individual supply curves and S1 and S2 as shown in Figure 3.6(a). At
price OP1, the industry supply equals P1A + P1B which equals P1M in
Figure 3.6(b).

Similarly, at price OP2, the industry supply equals P2C + P2C or
2(P2C) which equals P2N in Figure 3.6(b). In the same way, point T is
located. By joining the points M, N and T, we get the market or industry
supply curve, SS′. The market supply curve so derived is used to show the
determination of market price.
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Now that we have derived the market supply curve, we may explain
the price determination in a perfectly competitive market.

(a) (b)

Fig. 3.6 Derivation of Industry Supply Curve

Price and Output Determination

Under perfect competition, market price in a perfectly competitive market is
determined by the market forces, viz., demand and supply. Here, market
demand refers to the demand for the industry as a whole. It is equal to the sum
of the quantity demanded by the individuals at different prices. Similarly, market
supply is the sum of quantity supplied by the individual firms in the industry at
a given price. The market price is therefore determined for the industry as a
whole and is given for each individual firm and for each buyer. Thus, every
seller in a perfectly competitive market is a ‘price-taker’, not a ‘price-maker’.

In a perfectly competitive market, therefore, the main problem of a
firm is not to determine the price of its product but to find its output at the
given price so that profit is maximized.

The role of market forces and the mode of price determination depends
on the time taken by supply position to adjust itself to the changing demand
conditions. Price determination is analysed under three different time periods:
(i) Market period or very short-run; (ii) short-run; and (iii) long-run. We will
discuss below the price determination in the three periods.

Price Determination in Very Short-Run
The market period or very short-run refers to a time period in which quantity
supplied is absolutely fixed or, in other words, supply response to change in
price is nil. In the market period, therefore, the total output of the product is
fixed. Each firm has a given quantity of commodity to sell. The aggregate
supply of all the firms makes the market supply. The supply curve is perfectly
inelastic, as shown by line SQ in Figure 3.7. In this situation, price is determined
entirely by the demand conditions. For instance, suppose that the number of
marriage-houses (or tents) available per month in a city is given at OQ (Figure
3.7), so that the supply curve takes the shape of a vertical straight line SQ. Let
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us also suppose that the monthly demand curve for marriage-houses is given
by the demand curve, D1. Demand  and supply curves intersect each other at
point M, determining the rental at MQ. Let us now suppose that during a
particular month demand for marriage-houses suddently increases because a
relatively large number of parents decide to celebrate the marriage of their
daughters and sons due to, say, non-availability of auspicious dates for some
time to come. Consequently, the demand curve shifts upward to D2. The
demand curve D2 intersects the supply curve at point P. The equilibrium rate
of rental is thus determined at PQ. This becomes parametric price for all the
buyers. Note that the rise in the rental from MQ to PQ is caused by the
upward shift in the demand curve and that market supply curve remains perfectly
inelastic in the market period. The other example of very short-run markets
may be of perishable commodities like fish, milk, vegetable, etc. and of non-
perishable commodities like shares and bonds.

Fig. 3.7 Determination of Market Price

Pricing in the Short-Run

While in market period (or very short-run), supply is absolutely fixed, in the
short-run it is possible to increase (or decrease) the supply by increasing (or
decreasing) the variable inputs. In the short-run, therefore, supply curve is
elastic, unlike a straight vertical line in the market period. Supply curve in the
short-run approximates the SMC curve.

Under competitive conditions the process of price determination and
output adjustment in the short-run is given in Figure 3.8(a) and 3.8(b).
Figure 3.8(a) shows demand curve DD and supply curve SS intersect at
point P determining the price at OP1. This price is fixed for all the firms in
the industry.

Given the price PQ (= OP1), in Figure 3.9(a), an individual firm can
produce and sell any quantity at this price. But any quantity will however
not yield maximum profit. The firms will have to adjust their output to the
price OP1. The process of output determination is presented through Figure
3.8(b).
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(a) (b)

Fig. 3.8 Pricing under Perfect Competition: Short-run

Since a firm can sell any quantity at price OP1, the demand for the
firm’s product is given by a horizontal straight line, AR = MR. Price being
constant, its average revenue (AR) and marginal revenue (MR) are equal.
Firm’s upward sloping MC curve beyond its AVC curve represents its
supply curve. Firm’s MR and MC curves intersect each other at point E.
This is the firm’s equilibrium point. The perpendicular EM determines the
profit-maximizing output at OM. At this output, firm’s MR = MC, which
satisfies both the first order and the second order conditions of maximum
profit. The total maximum profit is shown by the area P1 TNE. The total
profit (h) may be calculated as

η = (AR – AC)Q
In Figure 3.8(b),

AR = EM;
AC = NM;

and Q = OM.
By substituting the values from Figure 3.8(b), we get

η = (EM – NM) OM
Since EM – NM = EN,

η = EN × OM
This is the maximum profit that a firm can make, given the cost and

revenue conditions as presented in Figure 3.8(b).
Now, if price falls to OP2 due to downward shift in the demand curve

to D′D′, the firm will be in equilibrium at point E′. Here again the firm’s
AR′ = MR′ = MC. But its AR < AC. Therefore, the firm incurs loss. But,
in the short-run, it may not be desirable to close down so long as it covers
its MC.
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Short-Run Equilibrium of the Industry

We have discussed above the equilibrium of the firm in the short-run. To
complete the discussion on short-run price and output determination, we discuss
now the short-run equilibrium of the industry.

Fig. 3.9 Equilibrium of the Industry

An industry is in equilibrium in the short-run when market is cleared
at a given price, i.e., when the total supply of the industry equals the total
demand for its product. The price at which market is cleared is equilibrium
price. The industry being in equilibrium, there is no tendency to expand or
to contract the output. The equilibrium of industry is shown at point P in
Figure 3.9. The industry demand and supply curves intersect at point P,
determining equilibrium price OPe. The industry is supplying as much as
consumers demand. In the short-run equilibrium of the industry, individual
firms may make pure profits, normal profits or losses, depending on their
cost conditions.

Price and Output determination in the Long-run

Unlike in the short-run, the supply curve in the long-run is supposed to be
more elastic. Long-run brings in two additional factors in operation which
make the supply curve more elastic. First, in the long-run, it becomes possible
for the existing firms to increase their output by increasing the size of their
plant. Second, and what is more important, new firms may enter and some
existing ones may leave the industry. Entry and exit of firms bring about the
long-run variation in the output. If cost and revenue conditions in the long-run
are such that some firms are making losses and are not able to adjust their
plant-size and cost structure to the market price, such firms leave the industry.
This makes the market supply curve shift leftward causing a rise in the price.
The increase in market price increases the excess profit of the profit-making
firms. Under the conditions of the perfect competition (i.e., free entry and
exit), the pure profit would invite many new firms to the industry. This will
make supply curve shift rightward, causing a decrease in the price, which will
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eventually take away the excess or pure profits. All firms earn only normal
profit. Let us now explain the price and output determination in the long-run
and also the equilibrium of the firm and of the industry.

Price Determination in the Long-Run

As in the short-run, market price is determined in the long-run by the market
forces of demand and supply. Let us suppose that the market demand curve is
given by DD′ which is relevant for both short-run and long-run, and short-run
supply curve is given by SS1 in Figure 3.10(a). The market demand curve DD′
and market supply curve SS1 intersect each other at point P1 and the short-run
market price is determined at OP0. At this price, the firms find their short-run
equilibrium at point E1 and each of them produces output OQ1. The total
market supply equals OQ1

 × No. of firms = ON1 [in panel (a) of Figure 3.10]
and the industry is in short-run equilibrium.

Given the cost and revenue conditions in Figure 3.10(b), the firms are
making super normal profit of E1M per unit. The existence of super normal
profit in the short-run leads to increase in the market supply on two accounts:
one, new firms will enter the industry attracted by the super normal profits,
and two, the existing firms would expand their plant-size because returns to
scale would increase as shown by the LAC. As a result, the market supply
would increase so that supply curve shifts rightward to SS2 [Figure 3.10(a)].
The shift in supply curve brings down the market price to OP′ which is the
long-run equilibrium price. Thus, equilibrium price is once again determined
in the market.

( a ) ( b )

Fig. 3.10 Long-run Equilibrium of the Firm

Equilibrium of the Firm in the Long-Run
The firms are in equilibrium in the long-run when their

AR = MR = LMC = LAC = SMC = SAC
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That is, the firms of an industry reach their equilibrium position in the
long-run where both a short-run and long-run equilibrium conditions coincide.
In a perfectly competitive market, the cost and revenue conditions are given
for the firms. What the firms can do, therefore, is to adjust their output to
the given revenue and cost conditions in order to maximize their profit. Let
us now illustrate the process of adjustment of output so as to reach the
equilibrium in the long-run.

Suppose that the firms are in equilibrium at point E1 in Figure 3.10(a)
where they make excess profits AR – SAC1 = EM per unit. This gives
incentives to the firms to expand their scale of production, i.e., they add
more plants to the existing ones. As a result, market supply increases.
Besides, supply increases also because new firms enter the industry. Therefore,
the market supply curve SS1 tends to shift rightward causing a fall in price
to OP .́ On the other hand, due to increase in demand for inputs, cost tends
to rise. But so long as economies of scale are greater than the diseconomies
of scale, the LAC tends to decrease and it pays firms to expand their plant-
size. When a stage is arrives where P < LAC, firms incur losses. The firms
which are not able to make adjustment in the plant-size or scale of production
leave the industry. This works in two directions. On the one hand, supply
decreases and price increases, and on the other, demand for inputs decreases
which causes a decrease in the input prices. This process of adjustment
continues until LAC is tangent to P = AR = MR for each firm in the
industry. This position is shown at point E2 in Figure 3.11(b). Eventually, at
point E2, i.e., at the point of equilibrium,

P = MR = LMC = LAC = SMC = SAC
Since P = LAC, the firms make only normal profits in the long-run.

If firms deviate from point E2, due to some short-run disturbances, the
market forces will make them return to this point only.

Equilibrium of the Industry
An industry is in equilibrium when its market demand equals its market supply.
When an industry is in equilibrium, all its firms are supposed to be in equilibrium
[as shown in Figure 3.10(b)]. When an industry is in equilibrium, all its firms
earn only normal profits, because under the conditions of perfect competition
all the firms are assumed to achieve the same level of efficiency in the long-run.
Since industry yields only normal profits, there is no incentive for
new firms to enter the industry. These conditions are fulfilled at price OP′ in
Figure 3.9(a) and (b).

LMC = LMR = SMC = SAC = P = LAC
Since P = LAC, all the firms are earning only normal profits. At

industry’s equilibrium output ON2, market demand equals market supply
[Figure 3.10(a)]. At price OP′, therefore, market is cleared. The output
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ON2 has a fair chance to remain stable in the long-run. For, there is no
incentive for new firms to enter the industry and for existing ones to leave
the industry. The industry is therefore in equilibrium.

Check Your Progress-2

1. Does a firm always make profit in the short-run?
2. When is an industry considered to be in equilibrium?

3.3.2 Long-run Supply Curve of a Competitive Industry

We have earlier derived the short-run supply curve of the industry by summing
horizontally the individual supply curves of the firms, which are based on their
short-run MC curves. The long-run supply curve of a competitive industry,
however, has nothing do with the LMC curves. The shape of the long-run
supply curve of an industry, under perfect competition, depends on whether
factor prices remain constant or increase when demand for inputs increases
in the long-run as a result of expansion in the output of the industry. According
to whether cost is constant, increasing or decreasing, an industry is termed as
constant cost, increasing cost or decreasing cost industry. Let us now derive
the long-run supply curve of each of such industries.

Constant Cost Industry

An industry in which factor prices are independent of the rate of increase in
factor demand is referred to as constant cost industry. In other words, when
the expansion of output in an industry does not entail an increase in factor
prices, the industry is said to be a constant-cost industry. The derivation of the
supply curve of such an industry is illustrated in Figure 3.11(a) and (b). Let us
suppose that the industry is in equilibrium at P where demand curve DD1 and
supply curve SS1 intersect each other. The industry is in equilibrium at price
OP1 and output OQ1. At price OP1, all firms are in equilibrium as their
LMC = P = MR = SMC = SAC.

Suppose now that demand curve shifts to DD2 due to increase in
consumers’ income or increase in population or due to both. As a result
market price increases to OP2. In the short-run, this increase in price causes
increase in supply by the firms from OM to ON [Figure 3.11(b)] determined
by the point of intersection of firm’s SMC and new price line through P2.
The firms enjoy abnormal profits in the short-run.
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Fig. 3.11 Long-run Supply Curve of the Constant Cost Industry

The abnormal profits attract new firms into the industry. The entry of
new firms leads to increase in demand for factors. The industry being a
constant-cost industry, factor prices do not increase. Cost of production for
both new and old firms remain constant at the previous level. But, due to
the entry of new firms, market supply increases and market supply curve
shifts to SS2 [Figure 3.11(a)]. Consequently, in the long-run, market price
falls to its previous level, OP1, and individual firms return to their previous
equilibrium point E. But the industry output increases form OQ1 to OQ2,
since industry moves to a new equilibrium P′. By joining the two industry-
equilibrium points, P and P′, we get long-run supply curve (LRS) of the
constant cost industry. Obviously, the long-run supply curves (LRS) of a
constant cost industry is a horizontal straight line, as given by the line LRS.

Increasing Cost Industry

An industry is referred to as an increasing cost industry if factor prices increase
due to increase in demand for inputs. The long-run supply curve of an increasing
cost industry has a positive slope.

The derivation of long-run market supply curve under increasing cost
condition is demonstrated in Figure 3.12. Let the original demand and
supply curves of the industry be represented, by DD1 and SS1, respectively,
and industry be in equilibrium at point A. Let us now suppose that for some
reasons, demand curve DD1 shifts rightward to DD2. As a result, short-run
market price increases from OP1 to OP3. With this increase in price, the
demand curve for the individual firms shifts upward to AR3 = MR3 [Figure
3.12(b)]. The firms, therefore, enjoy super normal or economic profits. This
profit attracts new firms  into the industry and demand for inputs increases.
Since in an increasing cost industry, the supply of inputs is assumed to be
less than infinitely elastic, the entry of new firms causes an increase in the
input prices. Consequently, cost curves, both short-run and long-run, shift
upward from LAC1 to LAC2. In this process of adjustments, however,
industry-supply increases so that market supply curve SS1 shifts rightward to
SS2. With this shift in supply curve, the industry reaches another equilibrium
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position at point C where new demand and supply curves intersect each
other. A new market price OP2 is determined. At price OP2 [Figure 3.12(b)],
the long-run and short-run cost curves (LAC2, etc.) are tangent to the price
line (OP2). The firms shift to a new long-run equilibrium, E2, its output
remaining the same. Whether equilibrium output of the firms remains constant,
increases or decreases, depends, respectively, on whether cost curves shift
upward vertically, upward to the right or upward to the left.

Fig. 3.12 Long-run Supply Curve of an Increasing Cost Industry

Note that at price OP2, both industry and individual firms are in
equilibrium. In the absence of any further disturbance, the equilibrium of
both firms and industry has a fair chance to remain stable. Thus, at the new
equilibrium price OP2, the industry-output increases from OQ1 to OQ2 and
corresponding equilibrium points are A and C, respectively. By joining the
long-run equilibrium points A and C, we get the long-run supply curve for
the industry, as shown by the curve LRS. Obviously, the LRS has a positive
slope in an increasing cost industry.

Decreasing Cost Industry

If expansion of output of an industry is associated with or leads to decrease in
the input prices, the industry is referred to as a decreasing cost industry. A
decreasing cost industry has a long-run industry supply curve with a negative
slope, since input prices decrease with the expansion of the industry output.

The derivation of long-run industry supply curve (LRS) for a decreasing
cost industry is illustrated in Figure 3.13(a) and (b). Let the industry be
initially in equilibrium at point A [Figure 3.13(a)] and firms at E2 [Figure
3.13(b)]. Now suppose that demand curve shifts from DD1 to DD2 and,
consequently, price rises from OP2 to OP3. The short-run equilibrium of
firms at price OP3 [Figure 3.13(b)] moves upward on the SMC2 where the
firms make abnormal profits. The abnormal profits attract new firms to the
industry causing increase in demand for inputs. If input industries are enjoying
increasing returns to scale due to economies of scale, the increase in demand
for inputs would encourage increased supply of inputs. Increase in the
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supply of inputs causes input prices to fall. The industry therefore, enjoys
the external economies to scale. As a result, their long-run and short-run
cost curves shift downward, from LAC2 to LAC1 [Figure 3.13(b)].

From the industry’s point of view, industry supply increases due to
the entry of the new firms, even if the existing firms maintain their old level
of output. Therefore, the industry supply curve shifts from SS1 to SS2 which
intersects the new demand curve DD2 at point C. Thus, equilibrium of the
industry shifts from point A to point C. Industry output increases from OQ1
to OQ2. In the absence of any external disturbance, the industry equilibrium
point C would tend to stabilise. By joining the two equilibrium points A and
C, we get the long-run supply curve of the industry, LRS. The LRS  has a
negative slope.

Fig. 3.13 Long-run Supply Curve of a Decreasing Cost Industry

Is Decreasing Cost a Reality?
Some authors argue that the ‘phenomenon of decreasing cost... is not consistent
with all the requirements of the perfect competition.’ However, the possibility
of a decreasing cost industry cannot be ruled out in a very long period. One
reason for this is the likelihood of existence of large external economies of
sale, particularly in case of young industries in undeveloped areas. An increase
in the number of industries and the consequent growth of transportation,
marketing facilities and financial institutions may reduce the industry’s cost of
production. Nevertheless, it depends on how substantial are the external
economies of scale. R.G. Lipsey has cited the car industry of England as an
example of decreasing cost industry. In own words, ‘As the output of cars
increased, the industry’s demand for tyres grew greatly. This... would have
increased the demand for rubber and tended to raise its price, but it also
provided the opportunity for tyre manufacturers to build large modern plants
and reap the benefits of increasing returns in tyre production. At first these
economies were large enough to offset any factor-price increases and tyre-
price charged to car manufacturers fall. Thus car costs fell because of lower
prices of an important input.’ Whether industry-costs are constant or decreasing
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depends also on the proportion of total input supplies which is used by the
industries. For example, output of pencil industry can be increased without
substantially affecting the lumber prices, as pencil industry uses a  small
proportion of the total lumber output. But increase in output of furniture industry
will affect the lumber price. Similarly, output of pin-industry can be substantially
increased without affecting the steel price. But, output of car industry cannot
be substantially increased without affecting steel prices. Another factor which
may cause rise in input-prices is whether or not input industries enjoy economies
of scale.

Moreover, the most common cases are of the constant and increasing
cost industries. Decreasing cost industries are most unlikely to exist. The
constant and decreasing cost industries tend over time to become increasing
cost industries. Because external economies have a limit to which cost can
be decreased, external diseconomies would exceed the external economies
in the very long period.

3.3.3 Price and Output Determination under Monopoly

Monopoly: Definition and Sources
The term pure monopoly signifies an absolute power to produce and sell a
product which has no close substitute. In other words, a monopoly market is
one in which there is only one seller of a product having no close substitute.
The cross-elasticity of demand for a monopolised product is either zero or
negative. In a monopolised market structure, the industry is a single-firm-
industry. Firm and industry are identical in a monopoly setting.

Moreover, the precise definition of monopoly has been a matter of
opinion and purpose. For instance, in the opinion of Joel Dean, a monopoly
market is one in which ‘a product of lasting distinctiveness is sold’. The
monopolised product has distinct physical properties recognized by its buyers
and the distinctiveness lasts over many years. Such a definition is of practical
importance if one recognizes the fact that most of the commodities have
their substitutes varying in degree and it is entirely for the consumers or
users to distinguish between them and to accept or reject a commodity as
the substitute. Another concept of pure monopoly has been advanced by
D.H. Chamberlin who envisages the control of all goods and services by the
monopolist. But such a monopoly has hardly ever existed, hence his definition
is unrealistic. In the opinion of some others, any firm facing a sloping demand
curve is a monopolist. This definition however includes all kinds of firms
except those under perfect competition. We will, however, adopt for our
purpose here a general definition of a pure monopoly: a pure monopoly
means an absolute power to produce and sell a commodity which has no
close substitute.



166

Features of Monopoly

Some important features of monopoly are the following:
1. There is a single seller of a product which has no close substitute.
2. A monopoly firm is a price maker, not a price taker.
3. Under monopoly, there is absence of supply curve.
4. A monopoly makes a single-firm industry.

Sources and Kinds of Monopolies

The emergence and survival of a monopoly is attributed to the factors which
prevent the entry of other firm into the industry. The barriers to entry are
therefore the sources of monopoly power. The major sources of barriers to
entry to a monopolised market are described here briefly.

(i) Legal Restrictions. Some monopolies are created by the law in the
public interest. Most of the state monopolies in the public utility
sector, including postal, telegraph and telephone services, radio,
generation and distribution of electricity, railways, airlines and state
roadways, etc. are public monopolies that are created by the public
law. The state may create monopolies in the private sector also by
restricting entry of other firms by law or by granting patent rights.
Such monopolies are intended to reduce cost of production to the
minimum by enlarging the size and investing in technological innovations.
Such monopolies are known as franchise monopolies.

(ii) Control Over Key Raw Materials. Some firms acquire monopoly
power because of their traditional control over certain scarce and key
raw materials, which are essential for the production of certain other
goods, e.g. bauxite, graphite, diamond, etc. For instance, Aluminium
Company of America had monopolised the aluminium industry before
World War II 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 or technique of production.

(iii) Efficiency. A primary and technical reason for growth of monopolies
is the economies of scale. In some industries, long-run minimum cost
of production or the most efficient scale of production almost coincides
with the size of the market. Under this condition, the large-size firm
finds it profitable in the long-run to eliminate the competition by
cutting down its price for a short period. Once monopoly is
established, it becomes almost impossible for the new firms to enter
the industry and survive. Monopolies existing on account of this factor
are known as natural monopolies. A natural monopoly emerges
either due to technical efficiency or is created by the law on efficiency
grounds.
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(iv) Patent Rights. Another source of monopoly is the patent right of the
firm for a product or for a production process. Patent rights are
granted by the government to a firm to produce a commodity of
specified quality and character or to use a specified technique of
production. Patent rights gives a firm exclusive rights to produce the
specified commodity or to use the specified technique of production.
Such monopolies are called patent monopolies.

Demand and Revenue Curves under Monopoly

Before we discuss price and output determination and the firm’s equilibrium
under monopoly, let us first have a look at the nature of revenue and cost
curves faced by a monopoly firm. In this section, we discuss the nature of
revenue curves (AR and MR). A brief account of cost and supply will follow in
the next section.

Demand Curve under Monopoly

The nature of revenue curves under monopoly depends on the nature of demand
curve a monopoly firm faces. We have noted earlier that in a perfectly
competitive market, firms face a horizontal, straight-line demand curve. It
signifies that an individual firm of an industry can sell any quantity at the prevailing
price. Under monopoly, however, there is no distinction between the firm and
the industry. The monopoly industry is a single-firm industry. The monopoly
firm is, therefore, capable of influencing the industry price by changing the
level of its production which is eventually the industry output. Besides, a
monopoly firm is free to choose between price-quantity combination. It can
fix higher price and sell a lower quantity and vice versa. For these reasons, a
monopoly firm faces a demand curve with a negative slope. We have
earlier discussed the feature of a negatively sloping demand curve, marginal
revenue, and elasticity. What is important in the context of monopoly pricing is
the relation between firm’s average revenue (AR) curve and its marginal revenue
(MR) curve. The analysis is therefore repeated here for ready reference.

Relation between AR and MR
The relationship between AR and MR plays an important role in price and
output determination under monopoly. Therefore, before we explain price
and output determination, let us look at technical relationship between AR and
MR. The relationship between AR (= P) and MR can be specified in the
following way.

Recall that total revenue, TR, equals P times Q, i.e.,
TR = P·Q
and marginal revenue, (MR) is obtained by differentiating TR = P·Q with

respect to P. Thus,

MR = 
∂
∂

= +
∂
∂

TR
P

P Q
P
Q
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Note that Q P
P Q

 is the reciprocal of the elasticity..

Thus, Q P
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= – 1
e
.

By substituting − 1
e
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Q

⋅
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∂

 in Eq. 3.1, we get

MR = P 1
1

−FHG
I
KJe ... (3.12)

or MR = P – P
e

... (3.13)

Since P = AR

MR = AR – AR
e

... (3.14)

This relationship between MR and AR can be derived geometrically.
Consider the AR and MR curves in Figure 3.14.

Fig. 3.14 Relationship between AR and MR

Let us suppose that price is given at PQ (=BO). The elasticity at point
P on the AR curve can be expressed as

e = 
QR
OQ

PR
AP

OB
AB

= =

where e = elasticity of demand curve.
Since OB = PQ,
∴ e = PQ

AB ... (3.15)
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It can be proved that AB = PT. By substituting PT for AB in Eq.
(3.15), we get

e = PQ
PT ... (3.16)

Since PT = PQ – TQ, Eq. (3.16) may be written as

e = PQ
PQ TQ−

... (3.17)

It can be seen from (Figure 3.14) that at price OB, PQ = AR and
TQ = MR. Therefore, Eq. (3.17) can be expressed as

e = AR
AR MR−

and MR = AR – AR
e

... (3.18)

Note that Eq. (3.14) is the same as Eq. (3.18).
Given the Eq. 3.17, AR can be easily obtained.

Since MR = AR – AR
e

or MR = AR 11
e

       ... (3.19)

AR = 11

MR

e
 

or AR = MR 1
1e

  
     

... (3.20)

The general relationships between AR and MR are given by Eq. (3.9)
and Eq. (3.19). A general pattern of relations between AR and MR can be
easily obtained from Eq. (3.19) as follows. Given the negative slope of the
demand curve,

when
e = 1, MR = 0, AR > 0 \ AR > MR
e < 1 > 0 MR < 0, AR > 0 \ AR > MR
e > 1 < ¥ MR > 0, AR > 0 but AR > MR
e = 0, MR < 0, AR = 0 \ AR > MR
e = ¥, MR > 0, AR > 0 and AR = MR

Before we close our discussion on the relationship between AR and
MR, an important aspect of relation between AR and MR curves that needs
to be noted is that the slope of the MR curve is twice that of the AR curve.

Cost and Supply Curves Under Monopoly
In the short-run, cost conditions faced by a monopoly firm are, for all practical
purposes, identical to those faced by a firm under perfect competitions,
particularly when a monopoly firm is a competitive buyer in the input market.
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But in case a monopoly firm uses specified inputs for which there is no general
market and holds the position of a monopolist in the input-market, then the
price of the inputs depends on the monopolist’s demand for it, given the supply
condition. The monopoly firm may then face a positively sloping supply curve
in the input market, and its cost curves would be different from those of firms
under perfect competition. In fact, the monopoly firm would face a rising supply
price and its cost curves would rise rapidly. In general, however, most monopoly
firms use unspecified inputs, and they are one among many buyers of the
inputs. In the short-run, therefore, a monopoly firm is faced with usual U-
shaped AC and MC curves.

We have noted that under perfect competition, the MC curve forms
the basis of firm’s supply curve. It is important to note here that the MC
curve is not the monopolist’s supply curve. In fact, under monopoly,
there is no unique relation between market price and quantity supplied.
Therefore, there is no supply curve under monopoly. We shall show later
in this unit the absence of a precise supply curve in a monopolised industry.

Profit Maximization under Monopoly
The objective of a monopoly firm, like all other firms, is assumed to be profit
maximization. Profit maximization is however not necessarily the sole objective
of the firm. The monopoly firm may seek to maximize its utility function,
particularly where management of the firm is divorced from its ownership.
But, as mentioned earlier, most common objectives of business firm assumed
in traditional theory of pricing is profit maximization. We will therefore explain
the equilibrium of monopoly firm in short-run and long-run under profit
maximization hypothesis.

Monopoly Equilibrium in the Short-Run
Like any other firm, a monopoly firm reaches its equilibrium where it maximizes
its total profits. As noted earlier, profits are maximum where the two following
conditions are fulfilled: (i) that MC = MR—the necessary condition, and (ii)
that the MC curve must intersect the MR curve from below under increasing
cost condition—the supplementary condition. The monopoly firm fixes its price
and output in accordance with the these conditions.

Fig. 3.15 Price Determination under Monopoly: Short-run
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The price and output determination under monopoly, and also the
firm’s equilibrium, are demonstrated in Figure 3.15. The AR = D and MR
curves show the revenue conditions, while SMC and SAC present the
short-run cost conditions faced by the monopoly firm. Given the revenue
and cost curves, the decision rule for selecting profit maximizing output and
price is the same as for a firm in the competitive industry, i.e., firm’s MR =
MC and slope of MC > the slope of MR. Therefore, the monopoly firm
chooses a price-output combination for which MR = SMC. The MR and
SMC curves intersect each other at point N. Thus, the profit maximizing
output for the firm is OQ, since at this output firm’s MR = SMC. Given the
demand curve AR = D, the output OQ can be sold per time unit at only
one price, i.e., PQ(= OP1). Thus, the determination of equilibrium output
simultaneously determines the price for the monopoly firm. Once price and
output are determined, the total profits are also simultaneously determined.

At output OQ and price PQ, the monopoly firm maximizes its profit.
Its per unit monopoly or super-normal profit (i.e., AR – SAC) is (PQ –
MQ) = PM. Its total profit p = OQ × PM. Since OQ = P2M, p = P2M ×
PM, as shown by the shaded area. Since in the short-run cost and revenue
conditions are not expected to change, the equilibrium of the monopoly firm
will remain stable.

Two Common Misconceptions
There are two common misconceptions about monopoly firm which must be
cleared before we proceed.

One of the misconceptions is that a monopoly firm necessarily makes
super normal profits. There is however no guarantee that monopoly firm will
always make profits in the short-run. In fact, whether a monopoly makes
profits or losses in the short-run depends on its revenue and cost conditions.
It is quite likely that its SAC lies above its AR as shown in Figure 3.16. The
monopoly firm then makes losses to the extent of PM × OQ = P2MPP1.
The firm may yet continue to produce and sell in the hope of making profits
in the long-run. The monopoly firm, like a competitive firm, will however
stick to the maximization rules (i.e., MR = MC) in order to minimize its
losses.

Fig. 3.16 Monopoly Equilibrium in the Short-run: Losses
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Another common misconception about monopoly is that the demand
curve faced by a monopoly firm is perfectly inelastic so that it can charge
any price it likes. In fact, the demand curve faced by a monopolist is both
firm’s and industry’s demand curve. And, most market demand curves are
negatively sloped being highly elastic towards their upper end and highly
inelastic towards their lower end. The equilibrium output of the monopolist
that maximizes his profits will always be within the elastic region of the
demand curve, if his MC ≠ 0.

Monopoly Equilibrium in the Long-Run

The long-run conditions faced by a monopolist are different from those faced
by competitive firms in an important respect, i.e., the entry of new firms into
the industry. While in a competitive industry, there is free entry of new firms to
the industry, a monopoly firm is protected from competition by the barriers to
entry.

Protected by barriers to entry, a monopoly firm gets an opportunity
to expand the size of its plant with a view to maximizing its long-run profits.
The expansion of the plant-size may however be subject to such conditions
as (a) size of the market; (b) expected economic profits; and (c) risk of
inviting legal restrictions. Assuming none of these conditions limits the
expansion of monopoly firm, the general case of monopoly equilibrium in
the long-run is illustrated in Figure 3.17. The AR and MR curves show the
market demand and marginal revenue conditions faced by the monopoly
firm. The LAC and LMC curves show the long-run cost conditions. The
profit maximizing monopoly firm equalises its LMC and MR at output OQ2.
The price at which the total output OQ2 can be sold is P2Q2. Thus, in the
long-run equilibrium, price is P2Q2 and equilibrium output is OQ2. This
output-price combination maximizes the monopolist’s long-run profits. The
total monopoly profit is shown by the area LP2SM.

Fig. 3.17 Monopoly Equilibrium in the Long-run
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It may be noted at the end that if there are barriers to entry, the
monopoly firm would not reach the optimal scale of production in the long-
run, nor will make full use of its existing capacity. This case can be verified
from Figure 3.17. The optimum size of the plant is given by point B, i.e.,
at the minimum LAC. But the monopoly firm settles at less than optimal
output because optimum size of the plant will not yield the maximum profit.

Also, if the size of the market and the cost conditions permit, a profit
maximizing monopoly firm may even exceed the optimum size of the plant
and overutilize its long-run capacity. Figure 3.18 depicts the more-than-
optimal size of the plant and its overutilization. The optimum size of the plant
is given at point B, the point of intersection between LAC and LMC,
whereas the monopoly firm chooses output at M where his profit is maximum.
Alternatively, the monopoly firm may find its equilibrium just at the optimum
size of the plant. This is possible only when the market-size is just large
enough to permit optimization and full utilization of the plant size. This
possibility has been illustrated in Figure 3.19.

B

Fig. 3.18 Monopoly Equilibrium: Overutilization of Point Size

Fig. 3.19 Monopoly Equilibrium at Optimal Size of the Plant
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Why the Absence of Supply Curve under a Monopoly?

As already mentioned, there is no unique or precise supply curve under
monopoly. Let us now examine this fact by using the concept of equilibrium
output. We know that supply curve presents a unique relationship between
price and quantity demanded. This unique relationship between market price
and quantity supplied does not exist under monopoly. The reason is, a profit-
maximizing monopoly firm does not determine its output where P = MC or
where AR = MC. Rather, it determines its equilibrium output where MR =
MC. Therefore, a unique relationship between price (AR = P) and quantity
supplied cannot be traced. It is therefore quite possible to trace (i) that given
the MC, the same output is supplied at different prices, and (ii) that at a given
price, different quantities are supplied if the two downward sloping demand
curves have different elasticities. The two cases are illustrated in Figs. 3.20
and 3.21, respectively.

Fig. 3.20 The Same Quantity Supplied at Two Different Prices

As Figure 3.20 shows, given the MC, the same quantity OQ can be
supplied at two different prices—OP1 when demand curve is D1 and OP2
when demand curve is D2. Obviously, there is no unique relationship between
price and quantity supplied.

Fig. 3.21 Different Quantities Supplied at the Same Price
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Figure 3.21 presents the case of two different quantities supplied at
the same price, OP. Given the MC, quantity OQ1 is supplied when demand
curve is D1 and quantity OQ2 is supplied when demand curve is D2 at the
same price OP. In this case too, there is no unique relationship between
price and quantity supplied. It is thus clear that there is no unique supply
curve under monopoly.

Check Your Progress-3

1. What do you understand by an increasing cost industry?
2. How do monopolistic firms differ from competitive firms in terms

of new firm entries?

3.4 Monopoly vs Perfect Competition: Comparison of
Long-Run Price and Output

We have already explained the price and output determination under perfect
competition and under monopoly (in this unit). We will now put two analyses
together and compare the price and output in the two market structures.
Comparison of long-run price and output is easier than that of short-run. We
will therefore confine ourselves to only long-run price and output under
monopoly and perfect competition.

Figure 3.10 presents a comparative analysis of equilibrium price and
output under perfect competition and monopoly in the long-run. Let us
assume that LMC and LAC are identical for both a competitive industry and
a monopoly.

The equilibrium condition for a competitive industry in the long-run
requires that all its firms are in equilibrium. That is, all the firms have their
AR = MR = LAC = LMC. This condition is satisfied at point P¢ in Figure
3.22. Thus, in a competitive industry, equilibrium price will be OP1 and
equilibrium output will be OQ2. Now, if this industry were to be monopolised,
the revenue conditions (AR and MR) and profit maximization rule will be
different. The monopoly firm will maximize its  profits at the level of output
where MR = MC. The equilibrium condition for the monopoly firm in fulfilled
at point B. Therefore, the equilibrium output under monopoly will be OQ1
and the equilibrium price will be OP2.
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P

P

Fig. 3.22 Comparison of Price and Output: Monopoly vs Competitive Industry

Two Major Conclusions

Two important conclusions can be drawn from the comparison of equilibrium
price and output of monopoly and competitive industry—(i) monopoly results
in an inoptimal output, and (ii) monopoly causes loss of social welfare. These
conclusions are illustrated in Fig 3.23, assuming a constant cost industry.

Inoptimal of Output. As Figure 3.23 shows, if both monopoly and
competitive industries are faced with identical cost conditions, the equilibrium
output under competitive conditions will be higher than under monopoly and
price in the competitive industry will be lower than in monopoly. In other
words, output under monopoly is lower and price higher compared to
competitive industry.

Fig. 3.23 Price and Output under Monopoly and Perfect Competition

For the purpose of comparison, let us suppose that both monopoly
and competitive firms are faced with identical cost and revenue conditions.
Given the cost and revenue conditions, the perfectly competitive industry
will produce OQ2 at which its LAC = LMC = AR. Its price will be OP1.
On the other hand, the monopoly firm produces and output that equalises
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its LMC and MR. Thus, monopoly firm produces OQ1 and charges prices
OP2. The comparison of prices and outputs under monopoly and perfect
competition stands as follows:

Variable Monopoly Competitive                      Comparison

Output OQ1 OQ2 OQ1 < OQ2
Price OP2 OP1 OP2 > OQ1

Loss of Social Welfare

On the basis of the above conclusion, it is alleged that monopoly firms are less
efficient than competitive firms. Monopoly causes loss of social welfare and
distortions in resource allocation. The loss of social welfare is measured in
terms of loss of consumer’s surplus. The total consumer’s surplus equals the
difference between the total utility which society gains and the total price which
it pays for a given quantity of goods. As shown in Figure 3.23, if industry is
perfectly competitive, the total output available to the society will be OQ2 at
price OP1. The total price which society pays for OQ2 is given by the area
OP1LO2 = OP1 × OQ2. The total utility which it gains from the output OQ2 is
given by the area OALQ2 which, in Marshalliam terminology, is the value which
society would be willing to pay for output OQ2. Thus, consumer’s surplus =
area OALQ2 – area OP1LQ2 = area AP1L.

If the industry is monopolised, the  consumer’s surplus is reduced to
AP2J. Thus, the total loss of consumer’s surplus under monopoly is

AP1L – AP2L = P2JLP1

Of this total loss of consumer’s surplus, P2JKP1 goes to the monopolist
as monopoly or pure profit. The remainder JKL goes to none, and therefore,
it is termed as dead-weight loss to the society caused by monopoly.

Price Discrimination by Monopoly
The theory of pricing under monopoly, as discussed above, gives the impression
that once a monopoly firm fixes up the price of its product, the same price is
charged from all the consumers. This however may not be the case. A
monopolist, simply by virtue of its monopoly power, is capable of charging
different prices from different consumers or groups of consumers. When the
same (or slightly differentiated) product is sold at different prices to different
consumers, it is called price discrimination. When a monopolist sells the
same product at different prices to different buyers, the monopoly is called a
discriminatory monopoly.

Consumers are discriminated in respect of prices on the basis of their
incomes or purchasing powers, geographical location, age, sex, quantity
they purchase, their association with the sellers, frequency of visits to the
shop, the purpose of the use of the commodity or service, and on other
grounds which the seller may find suitable.
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A common example of consumers being discriminated on the basis of
their incomes is found in medical and legal professions. Consulting physicians
and lawyers (having excess capacity) charge different fees from different
clients on the basis of their paying capacity. The government charges different
rates of tariffs for different grades and purpose of units of electricity consumed.
Price discrimination on the basis of age is found in railways, roadways and
airways: children below 15 years are charged only-half the adult-rates.
Price discrimination on the basis of quantity purchased is very common. It
is generally found that private businessmen charge lower price (or give
discount) when bulk-purchase is made. In case of public utility services,
however, lower rates are charged when commodity or service is consumed
in smaller quantity, for example, lower rates on the first few calls by the
telephone owners, and no surcharge on electricity upto certain level of
consumption. The most common practice of price discrimination is found in
cinema shows, musical concerts, game-shows, etc.

For the purpose of price discrimination, the product or service in
question may be identical or slightly modified. For example, services of
consulting physicians and lawyers are identical. The services of railways,
roadways and entertainment shows may be slightly modified by providing
more comfortable seats for the purpose of price discrimination. The
modification in service may involve some additional cost. But price
differentials are much more than is justified by cost differentials.

Although price-discrimination is the most common practice under
monopoly, it should not mean that this practice exists only under monopoly.
Price discrimination is quite common also in other kinds of market structures,
particularly where market imperfection exists. Most business firms discriminate
between their customers on the basis of personal relationship, quantity
purchased, duration of their association with the firm as buyers, and so on.

Necessary Conditions for Price Discrimination
First, the market for different class of consumers must be separable so that
buyers of low-price market are not in a position to resell the commodity in the
high-price market for such reason as (i) geographical distance involving high
cost of transportation, e.g. domestic versus foreign markets; (ii) exclusive use
of the commodity, e.g. doctor’s services, entertainment shows, and (iii) lack
of distribution channels, e.g. transfer of electricity and gas.

Second, if market is divided into submarkets, the elasticity of demand
must be different in each submarket. The purpose of price-discrimination is
to maximize the profit by exploiting the markets with different price elasticities.
It is the difference in price-elasticities that provides opportunity for price
discrimination. If price-elasticities of demand in different markets are the
same, price discrimination would not serve the objective of profit
maximization.
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Third, the seller must possess some monopoly over the supply of the
product to be able to distinguish between different classes of consumers,
and to charge different prices.

Degrees of Price Discrimination

The degree of price discrimination refers to the extent to which a seller can
divide the market and can take advantage of it in extracting the consumer’s
surplus. According to Pigou, there are three degrees of price-discrimination
practised by the monopolists: (i) first degree price discrimination; (ii) second
degree price discrimination; and (iii) third degree price discrimination.

(a) First Degree Price Discrimination. The discriminatory pricing that
attempts to take away the entire consumers’ surplus is called first
degree discrimination. First degree discrimination is possible only
when a seller is in a position to know the price each buyer is willing
to pay. That is, he knows his buyer’s demand curve for his product.
Under perfect price discrimination, the seller sets the price at the
highest possible level at which all those who are willing to buy the
product at that price buy at least one unit each. When the consumer’s
surplus of this section of consumers is exhausted, he gradually lowers
down the prices so that the consumer’s surplus of the users of the
subsequent units can be extracted. This method of pricing is continued
until the whole consumer’s surplus available at the price where
MR = MC is extracted. Also consider the case of services of exclusive
use, e.g. medical services. 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 the lowest fee from the
poorest one. The first degree of price discrimination is the limit of
discriminatory pricing.

(b) Second Degree Price Discrimination. Under the second degree of
discriminatory pricing, the firm charges different prices from different
class of consumers—high, middle and low income consumers. The
monopolist adopting the second degree price discrimination intends
to siphon off only the major part of the consumer’s surplus, rather
than the entire of it. The second degree price discrimination is feasible
where (i) the number of consumers is large and price rationing can be
effective, as in case of utility services like telephones and natural gas;
(ii) demand curves of all the consumers are identical; and (iii) a single
rate is applicable for a large number of buyers. As shown in Figure
3.24, a monopolist using a second degree price discrimination charges
price OP1 for the first few units, OQ1 and price OP2 for the next
O1Q2, units, and price OP3 for the next additional purchase of Q2Q3
units. Thus, by adopting a block-pricing system, the monopolist
maximizes his total revenue (TR) as

TR = (OQ1·AQ1) + (Q1Q2 • BQ2) + (Q2Q3 • CQ3)
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Fig. 3.24 Second Degree Price Discrimination

If a monopolist is restrained from price discrimination and is forced
to choose any one of the three prices, OP1, OP2, or OP3, his total
revenue will be much less.

(c) Third Degree Price Discrimination. When a profit maximizing
monopoly sets different prices in different markets having demand
curves with different elasticities, it is using third degree price
discrimination. When a monopolist is faced with two or more markets,
completely separated from each other—each having a demand curve
with different elasticity—a uniform price cannot be set for all the
markets without loosing profits. The monopolist is therefore required
to allocate total output between the different markets so that profit
can be maximized in all the markets. The profit in each market would
be the maximum only when the MR = MC in each market. The
monopolist therefore divides total output between the markets so that
in all the markets MR = MC. The process of allocation of output and
determination of price for different markets is illustrated in Figure
3.25. Suppose that a monopolist has to sell goods in only two markets,
A and B. The two markets are so separated that resale of commodity
is not possible. The demand curve (Da) and marginal revenue curve
(MRa) given in Figure 3.25(a) represent the AR and MR curves in
market A and curves Da and MRb, in Figure 3.25(b) represent AR
and MR curves, respectively, in market B. The horizontal summation
of demand curves Da and Db gives the total demand curve for the
two markets, as shown by the curve AR = D, and horizontal summation
of MRa and MRb is given by the curve MR (Figure 3.25). The firm’s
marginal cost is shown by the curve MC which intersects MR at point
E. Thus, optimum level of output for the firm is determined at OQ.
At this level of output, MR = MC. Since the whole of OQ cannot be
profitably sold in any one market because of their limited size, the
firm has to allocate the output between the two markets.



181

The monopolist allocates output OQ between the two markets in
such proportions that the necessary condition of profit maximization is satisfied
in both the markets. That is, in both the markets MC = MR. The profit
maximizing output for each market can be obtained by drawing a line from
point E and parallel to X-axis, through MRb and MRa. The points of
intersection on curves MRa and MRb at points a and b, respectively,
determine the optimum share for each market. As shown in Figure 3.25, the
monopoly firm maximizes its revenue in market A by selling OQa units at
price AQa, and by selling OQb units in market B at price BQb.

Fig. 3.25 Third Degree Price Discrimination

The firm’s total equilibrium output OQ = OQa + OQb. Since at OQa,
MRb = MC in market A, and at OQb, MRb = MC in market B,

MC = EQ = MRa = MRb

Thus, the equilibrium condition is satisfied in both market segments,
and the monopoly firm adopting the third degree method of price
discrimination maximizes its profits.

The third degree method of price discrimination is most suitable where
the total market is divided between the home and foreign markets. However,
it need not be limited only to domestic and foreign markets. It may be
suitably practised between any two or more markets separated from each
other by any or more of such factors as geographical distance, transport
barriers or cost of transportation, legal restrictions on the inter-regional or
interstate transportation of commodities by individuals, etc.

Whether Price Discrimination is Justified

Price discrimination has been condemned as illegal and immoral. The objection
is: why charge higher price from some and lower price from others while there
is no extra advantage to those who pay higher price or why benefit some at
the cost of some others? In the United Kingdom and the United States, railways
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were prohibited from charging discriminatory rates. Discriminatory pricing has
also been criticised as a destructive tool in the hands of a monopoly. For, in
the past, large corporations had sought to use price discrimination to prevent
the growth of competition. Besides, price discrimination may cause malallocation
of resources and, hence, may be deterrent to social welfare. This is however
not the case always. In some cases price discriminations is socially
advantageous. In fact as Lipsey has observed, ‘whether an individual judges
price discrimination to be good or bad is likely to depend upon the details of
the case as well as upon his own personal value judgements.’ He adds, ‘Certainly
there is nothing in economic theory to suggest that price discrimination is always
in some sense worse than non-discrimination under conditions of monopoly
or oligopoly.’

Price discrimination is however considered to be desirable in certain
specific cases on the following grounds:

First is the case of goods and services which are essential for the
society as a whole but their production is uneconomic in the sense that long-
run average cost curve (LAC) lies much above the aggregated market
demand curve as shown is Figure 3.26. Such goods and services cannot be
produced. But, production of such goods and services can be possible if
price discrimination is permitted. Price discrimination thus becomes essential
for the survival of the industry.

Fig. 3.26 Price Discrimination for Industry’s Survival

Suppose, for example, (i) that there are two markets I and II, (ii) that
individual demand curves for the two markets, I and II, are given as D1 and
D2, (iii) market demand curve is given by ABC, and (iv) the long-run
average cost curve is given by LAC (Figure 3.26). Note that LAC lies
throughout above the total demand curve ABC. Therefore, production is not
possible if one price is to be charged. But, if price discrimination is adopted
and prices are so charged in the two markets that the total revenue exceeds
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LAC at some level of output, then monopoly may profitably survive to the
advantage of the society. Let us suppose that the monopolist sets price OP1
in the market I in which demand is less elastic and OP2 in market II in which
demand is highly elastic. He would sell OQ1 units at price OP1 in market
I and OQ2 at price OP2 in market II. His total output would then be at OQ
= OQ1 + OQ2. His total revenue (TR) would be

TR = (OP1 × OQ1) + (OP2 × OQ2)

and suppose
AR = (OP1 × OQ1 + OP2 × OQ2)/OQ = OPa

At output OQ, the LAC is OT. Thus his total cost,
TC = OQ × OT = OQST

and his total revenue,
TR = OQ × OPa = OQRPa

Since OQRPa > OQST, the monopoly firms not only covers its cost
but also makes excess profit. Its total profit,

π = OQRPa – OQST = PaRST
This kind of situation arises mostly in public utility services, like railways

roadways, post and telegraph services, etc., in which high paying sector of
the market subsidises the low paying sector. But, if low-paying sector is not
subsidised, no production would be possible.

Second, discriminatory pricing can be adopted with justification where
a uniform, single profitable price is likely to restrict the output and deprive
many (particularly the people of lower income groups) of the essential
goods or service. For example, if doctors in private practice, who often
change discriminatory price for their services, are asked to charge a uniform
fee from all the patients, they would charge a fee high enough to maintain
the level of their income. The high fee may deprive the poor of the doctor’s
service and may force them to opt for inferior or inadequate treatment. The
result of the uniform high fee will be that the rich patients who can pay a
still higher fee gain as they pay a price lower than what they could afford,
and on the other hand, poor patients are deprived of proper medical service.

Third, there may be cases where a section of consumers gains more
than the people of other sections from the use of the same product. For
example, from the use
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Fig. 3.27 Government Regulated Monopoly

of electricity factory-owners gain more than the households. In such cases,
uniform price would be unjustified from a normative point of view, provided
the objective is not to restrain the domestic consumption of electricity and
spare it for productive purposes. There is, on the other hand, full justification
for discriminatory pricing of electricity.

Government Regulation of Monopoly Prices

The existence of monopolies in a market economy is criticised on the grounds
that they restrict production and consumption, widen income and wealth
disparities, exploit consumers and employees, cause distortions in allocation
of resources, reduce the prospect of employment, and cause loss of social
welfare. In most countries, therefore, there is general apathy towards the
monopolies. Consequently, governments in the market economies attempt to
control and regulate monopolies to the advantage of the society. There are
various measures—direct, indirect, legal and otherwise—to control and
regulate the monopolies. However, we discuss below only the price regulation
of natural monopolies.

Price regulation is a common feature in case of natural monopolies.
When the size of the market is small relative to the optimum size of the firm,
market size cannot support more than one firm of optimal size. The monopoly
in such a market is a natural monopoly. The natural monopoly is thus
protected by market size itself. The government may either nationalise such
monopolies or regulate their prices so as to eliminate the excess profits. If
the government intends to regulate the monopoly price, the question arises:
what price should be fixed for the monopolist to charge? The two alternative
prices that have been suggested are: one that allows some excess profit to
the monopolist, and the second that allows only normal profit to the
monopolist. Both the alternative prices, along with their repercussion on
output, are illustrated in Figure 3.27. An unregulated monopoly would produce
OQ1 units, charge price OP3, and make excess profit of MT = MQ1 – TQ1
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per unit. If monopoly price is regulated, one possible price is given at point
P where LMC = AR, the price  being OP2 (= PQ2). Alternatively, price may
be fixed at point C where AR = LAC and price = OP1 (= CQ3). When OP1
is the price set for the monopolist, only a normal profit is allowed to the
firm, but output is maximum possible under the given cost and revenue
conditions. If price is fixed at OP2, the monopolist gets some excess profit,
but the output is less than that at price OP1. In both the cases, however,
the total output under regulated monopoly is much higher than that under
unregulated monopoly. Which of the two alternative prices (OP1 and OP2)
is more appropriate is a matter of debate.

Measures of Monopoly Power

It is only in rare cases that monopolies have absolute power. Monopoly power
varies from industry to industry. The degree of monopoly power matters a
great deal in pricing and output decisions of a monopolist. Besides, measuring
monopoly power is required also in connection with control and regulation of
monopolies. We discuss here the various measures of monopoly power.

Measuring monopoly power has been a difficult proposition. The
efforts to devise a measure of monopoly power have not yielded any universal
or non-controversial measure. As Hunter has observed, ‘The idea of devising
a measure of monopoly power, with reference both to its general incidence
and to particular situation has been and probably always will remain an
attractive prospect for economists who wish to probe in this field.’ If not for
any other reason, then for ‘sheer intellectual curiosity’, economy theorists
feel compelled to work on this problem, as they ‘could not with good
conscience go on talking about ‘great’ or ‘little’ monopoly power or about
various degrees of monopoly without trying to ascertain the meaning of
these words.’

Therefore, to devise at least a ‘conceivable’ measure of monopoly,
even if ‘practical’ measurement is impossible, continues to interest the
economists, for at least two reasons. First, apart from intellectual curiosity
people would like to know about the economy in which they live, its industrial
structure, and the industries from which they get their supplies. Second,
growth of monopolies have forced governments of many countries to
formulate policies and devise legislative measures to control and regulate
monopolies. If the government is to succeed in its policy of restraining
monopoly, it must have at least some practicable measure of monopoly and
monopolistic trade practices.

Although economists have devised a number of devices to measure
the degree of monopoly power, none of the measures is free from flaws.
Yet, the various measures do provide an insight into the monopoly power
and its impact on the market structure. Besides, they also help in formulating
an appropriate publicpolicy to control and regulate the existing monopolies.
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We discuss here briefly the various measures of monopoly power suggested
by the economists.

1. Number-of-Firms Criterion. One of the simplest measures of degree
of monopoly power is to count the number of firms in an industry.
The smaller the number of firms, the greater the degree of monopoly
power of each firm in the industry, and conversely, the larger the
number of firms, greater the possibility of absence of monopoly power.
As a corollary of this, if there is a single firm in an industry, the firm
has an absolute monopoly power. This criterion seems to have been
derived from the characteristics of the perfect competition in which
the number of firms is so large that each firm supplies only an
insignificant proportion of the market and no firm has any control on
the price.
This criterion has however a serious drawback. The number of firms
alone does not reveal much about the relative position of the firms
within the industry because (i) ‘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 numerical criterion of measuring
monopoly power is of little practical use.

2. Concentration Ratio. The concentration ratio is one of the widely
used criteria used for measuring monopoly power. The concentration
ratio is obtained by calculating the percentage share of the largest
group of the firms in the total output of the industry. “The number of
firms chosen for calculating the ratio usually depends on some fortuitous
element—normally the census of production arrangements of the
country concerned.” In Britain the share of the largest three firms of
a census industry, and in the USA, the share of the largest four firms
is the basis of calculating concentration ratio. Apart from the share of
the largest firms in the industry-output, “[the] 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.”
These measures too are however not free from drawbacks as they
involve statistical and conceptual problems. For example, production
capacity may not be straightaway used as it may include ‘unused,
obsolete or excess capacity’; the value of assets involves valuation
problem as accounting method of valuation and market valuation of
assets may differ. Employment figures may not be relevant in case of
capital intensive industries. The use of such figures may be misleading.
The two 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.
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Another important objection to these measures of degree of monopoly
power is that they do not take into account the size of the market.
Size of the market may be national or local. A large number of firms
supplying the national market may be much less competitive than the
small number of firms supplying the local market. For, it is quite likely
that the national market is divided among the thousand sellers so that
each seller has status of a monopolist in his own area.
The most serious defect of concentration ratio as an index of monopoly
power is that it does not reflect the competition from other industries.
The degree of competition is measured by the elasticity of substitution
between the products of different industries. The elasticity of substitution
may be different under different classification of industries. Therefore,
an industry with concentration ratio under one classification of industries
may have a very low elasticity of substitution and hence a high degree
of monopoly. But, if classification of industries is altered, the same
industry with a high concentration ratio may have a very low elasticity
of substitution, and hence, may show a low degree of monopoly.

3. Excess Profitability Criteria. J.S. Bain and, following him, many
other economists have used excess profit as a measure of monopoly
power. If profit rate of a firm continues to remain sufficiently higher
than all opportunity costs required to remain in the industry, it implies
that neither competition among sellers nor entry of new firms prevents
the firm from making a pure or monopoly profit. While calculating the
excess profit, the opportunity cost of owner’s capital and margin for
the risk must be deducted from the actual profit made by the firm.
Assuming no risk, the degree of monopoly may be obtained by
calculating the divergence between the opportunity costs (O) and the
actual profit, (P), as (P – O)/P. If [(P – O)/P] = O, there exists no
monopoly, and it [(P – O)/P] > O, there is monopoly. The higher the
value of (P – O)/P, the greater the degree of monopoly.
Another measure of degree of monopoly based on excess profitability
has been provided by A.P. Lerner. According to him, the degree of
monopoly power (MP) may be measured as

MP = P MC
P
−

where P = price, MC = marginal cost. Since for a profit maximizing
firm, MR = MC, Lerner’s measure of monopoly power MP may also
be expressed as

MP = P MR
P
−

Since P/(P – MR) = e, (P – MR)/P = 1/e, i.e., MP equals to the
reciprocal of elasticity. Thus, Lerner’s measure of monopoly power
may be expressed also as MP = 1/e. It may thus be inferred that
lower the elasticity, the greater the degree of monopoly, and vice
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versa. According to Lerner’s formula, monopoly power may exist
even if 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
criticised on the following grounds.
First, it is suggested that any formula devised to measure degree of
monopoly power should bring out the difference between the monopoly
output and competitive output or the ‘ideal’ output under the optimum
allocation of resources. The divergence between P and MC used in
Lerner’s formula does not indicate the divergence between the
monopoly and the ‘ideal’ output. Lerner has possibly used the
divergence between P and MC as the substitute for the divergence
between monopoly and ‘ideal’ output. “This substitution of a price-
cost discrepancy for a difference between actual and ‘ideal’ output is
probably the greatest weakness of 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, this formula is of little
practical use for policy purposes.

4. Triffin’s Cross-Elasticity Criterion. Triffin’s criterion seems to have
been derived from the definition of monopoly itself. According to this
criterion, cross-elasticity is taken as the measure of degree of
monopoly—the lower the cross-elasticity of the product of a firm, the
greater the degree of its monopoly power. But, this criterion is based
on the inter-relationships between the individual firms and indicates
only the relative power of each firm. It does not furnish a single index
of monopoly power.

Check Your Progress-4

1. What are price discrimination and discriminatory monopoly?
2. On what bases are consumer discriminated against in perfect of

prices?
3. What are the measures of monopoly power?

3.5 Monopolistic Competition and its Features

The model of monopolistic competition developed by Edward H. Chamberlin
presents a more realistic picture of the actual market structure and the nature
of competition. Let us first discuss briefly the nature of the market structure
and monopolistic competition among the firms.
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Monopolistic Competition. Monopolistic Competition is a market
structure in which a large number of sellers sell differentiated products
which are close, but not perfect, substitutes for one another. Monopolistic
competition combines the characteristics of perfect competition and monopoly.

The assumptions of the monopolistic competition are the same as
those of pure competition, with an exception of homogeneity of products.
While pure competition model assumes that products are homogeneous in
every possible dimension, monopolistic competition model assumes that
products are differentiated. The product of each firm is so differentiated
from those of other firms that consumers are able to distinguish the product
of a firm from those of others. For example, consumers know for sure the
difference between different brands of mobile phones, e.g., Nokia, Sony,
Samsung, Reliance. Since each firm produces a product distinguishable
from that of other firms, each firm holds a monopoly power over its own
products.

Although products are differentiated, they remain a close substitute
for one another. Product differentiation, along with other features, creates
condition for competition among the firms which are monopolists in case of
their own products. This kind of competition is the genesis of monopolistic
competition.

Features of Monopolistic Competition
The main features of monopolistic competition are summarized below:

1. Under monopolistic competition, the number of firms is fairly large.
2. Firms produce and sell differentiated products-each product being a

close substitute for another.
3. There is free entry and free exit of firms to and from the industry.
4. Factors of production enjoy free mobility, at least theoretically.
5. Both buyers and sellers have full knowledge about the market.
6. There is no collision between monopolistic firms.

Foundations of the Monopolistic Competition model

(i) Assumptions

Chamberlin’s model of monopolistic competition is based on the following
assumptions:

1. There is a large number of buyers and sellers in the market.
2. Each seller sells a product differentiated from that of others.
3. The differentiated products are close, not perfect, substitute for one

another.
4. There is free entry and free exit of firms.
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5. The firms seek to maximize their profits in both short and long-runs.
6. Technology and factor prices are given and the firms are aware of

revenue and cost curves.

(ii) Product Differentiation and the Demand Curve
Chamberlin has defined product differentiation in the following words: “A
general class of product is differentiated if any significant basis exists for
distinguishing the goods (or services) of one seller from those of others. Such
a basis may be real or fancied, so long as it is of any importance whatever to
buyers, and leads to a preference for one variety of the product over another....
Differentiation may be based upon certain characteristics of the product itself,
such as exclusive patented features, trademarks, trade names, peculiarities of
the package or container, if any, or singularity in quality, design, colour or
style. It may also exist with respect to the conditions surrounding its sales. In
retail trade, these conditions include such factors as the convenience of the
seller’s location, the general tone or character of his establishment, his way of
doing business, his reputation for fair dealing, courtesy, efficiency, and all the
personal links which attach his customers either to himself or to those employed
by him.” So far as these and other tangible and intangible factors create
consumers’ preference for one product over the others, the products are
virtually differentiated.

Thus, product differentiation is primarily intended to make consumers
distinguish the product of one producer from that of the other producers in
the industry. When the consumers are able to distinguish one product from
the others, they may develop a preference or brand loyalty for one product
over the others. Once preference for a product is created, it alters the
course of demand curve for the product. In the ultimate analysis, product
differentiation leads to a change in demand curve for the product from a
horizontal demand line (as under pure competition) to a downward sloping
demand curve. The downward sloping demand curve enables the sellers to
exercise some discretion in determining the price of his product.

(iii) Cost Curves and Selling Cost
In his model of monopolistic competition, Chamberlin has assumed the
traditional U-shaped cost curves, viz., AC, AVC and MC. In addition, he has
introduced a new cost, i.e., selling cost. “Selling costs are defined as costs
incurred in order to alter the position or the shape of the demand curve for a
product.” Selling costs include all the expenses that are intended to promote
the sales, including cost of advertisement, salesmen’s salaries, expenses of
sales department, margins granted to dealers—wholesalers and retailers—
and on window displays and demonstration of new goods. Selling costs affect
demand curve in two ways.

First, selling costs make the demand curve for the product shift
upward by informing consumers about the availability of the product and by
increasing consumer’s preference for the product.



191

Second, selling cost makes the demand curve less elastic by
strengthening the consumers’ preference for the product.

Chamberlin assumes average selling cost to be U-shaped, that is,
selling cost per unit of sales initially decreases but eventually increases.
Thus, the average selling-cost curve has a shape similar to the AC curve.

(iv) The Concept of Industry and Product Groups

Under monopolistic competition, products are so differentiated that each
product is distinguishable from others, and each firm is, in a sense, an industry
in itself, exactly as a monopoly firm is an industry in itself. The heterogeneity of
the products, therefore, causes a problem in analytical treatment of the industry.
It may be recalled that, in case of homogeneous products, demand curve for
an industry can be obtained by adding individual demand curve. But in case of
heterogeneous products, the demand for individual products cannot be added
to obtain market demand and supply curves.

For this reason, Chamberlin attempted to redefine the industry for his
analytical purpose. He defined the monopolistically competitive industry as
a ‘group’ of firms producing a ‘closely related’ commodity, referred to as
product group. The product of the ‘group’ must be close, technological
and economic substitutes. The two products are technological substitutes
for each other if they technically satisfy the same want, e.g. personal
computers, soaps, toothpastes, automobiles, TV sets. The two products are
considered as economic substitutes for each other if they satisfy the same
want and have more or less the same price. For example, all brands of TV
sets are economic substitutes for one another. But flat TV sets are not
economic substitutes for ordinary ones since their prices are widely different,
though they remain technological substitutes. Operationally, the product group
may be defined as the group of firms whose products have between
themselves high price and cross elasticities. This definition, although
theoretical plausible, involves the problems of measuring cross-elasticities
and of determining the degree of cross-elasticities that can make a commodity
admissible to the group. Determining the product group would therefore
involve subjective judgement.

Price and Output Determination under Monopolistic Competition

Chamberlin’s theory of price and output determination under monopolistic
competition is basically the same as that under monopoly with a difference, of
course. While under monopoly demand and cost curves are both assumed to
be given, under monopolistic competition, firms are assumed to indulge in
competition to change the slope of the demand curve or to make it shift
rightward, given the cost curves.

They seek to make these changes in the demand curve by any or all
of the following measures:
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(i) change in the price of the product;
(ii) change in the nature of the product; and
(iii) change in the advertisement outlays.

As to price change, since a monopolistically competitive firm faces an
elastic demand curve similar to one faced by a monopoly firm, it has the
option to raise the price and sell less or to lower the price and sell more.
But, it fixes a price that maximizes its profits. As to change in product, the
sales can be promoted by change in the quality of product through technical
changes, introduction of a new design, use of better material, use of new
package or containers, prompt and courteous services, credit facilities, etc.
Also, the firm may influence its volume of sales by increasing advertisement
expenditure so that more consumers are attracted to the product. Increase
in advertisement expenditure also increases the selling price. The firm is
therefore required to so adjust its price and output that its profits is maximum.

While adjustment between price and output for profit maximization is
a short-run phenomenon, changes in the quality of the product and
advertisement expenses are long-run phenomena. We will therefore explain
Chamberlin’s theory of price and output determination under monopolistic
competition under both short-run and long-run conditions.

Firm’s Short-run Equilibrium

While monopolistic competition is characteristically closer to perfect
competition, it is closer to monopoly in regard to pricing and output
determination. Like a monopolist, a monopolistic competitor faces a downward
sloping demand curve having a smaller slope. This demand curve is the product
of (i) strong preference of a section of consumers for a particular product; and
(ii) the quasi-monopoly of the seller over the supply. The strong preference or
loyalty of the consumers gives the seller an opportunity to raise the price and
yet retain some customers. And, since each product is a close substitute for
another, they attract the consumers of other products by lowering down their
prices.

As mentioned above, short-term analysis of pricing and output
determination under monopolistic competition is similar to price and output
determination under monopoly. The short-term equilibrium analysis is primarily
the adjustment of price and output to the given cost and revenue conditions.
The short-run price and output adjustment is illustrated in Figure 3.28. The
AR = D and MR curves show the revenue conditions and SAC and SMC
curves show the cost conditions faced by the firm in the short-run.

As shown in Figure 3.28, the necessary condition of profit maximization,
i.e., MR must be equal to MC, is fulfilled at output OQ. This output can be
sold at price PQ, so the price is also determined. At this output and price,
the firm earns a maximum economic profit, shown by the rectangle P1PMP2.
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The economic profit per unit (PM) exists in the short-run because
new firms cannot enter the industry. But the rate of profit would not be the
same for all the firms under monopolistic competition because of difference
in the elasticity of demand. For the same reason, product price will be
different for the different products, though price differentials will be only
marginal.

In the short run, the firms may attempt to maximize their profits by
changing the nature of the product and by increasing advertisement
expenditure. But, since there are many close substitutes, neither of the
strategies would be of much avail in the short run. If the firms do adopt
these strategies, they would do so only to maximize their profits.

Fig. 3.28 Short-run Equilibrium Under Monopolistic Competition

Long-run Equilibrium under Monopolistic Competition

The conditions faced by a firm of the ‘product-group’ under monopolistic
competitions are different from those in the short run. In the long run, a firm
can expand its plant-size and if there are no barriers to entry, new firms will
enter the product group, especially when existing firms are making pure profits.
Besides, the firms get the opportunity to change the nature and position of the
demand curve for their product by (i) changing the quality of the product; and
(ii) incurring a large amount of advertisement expenditure. Since conditions
change in the long run, the firms can manoeuvre their price and output in order
to maximize their profits in the long run too.
Basic Assumptions
Chamberlin has made the following explicit and implicit assumptions in order
to develop his theory of monopolistic competition under long-run conditions.

First, the basic assumption is that there is a large number of firms
producing differentiated products which are close substitutes for one another.
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Second, the number of firms in the product group is so large that
each firm expects its manoeuvering of prices and output to go unnoticed by
the rival firms.

Third, one of the heroic assumptions of Chamberlin is that both
demand and cost curves for all the products are uniform throughout the
group. That is, all firms have identical revenue and cost curves.

Fourth, his second heroic assumption is that consumer’s preferences
are evenly distributed among the different varieties, and that differences
between products are not such as to give rise to differences in cost.

Under these assumptions, Chamberlin develops three models of
equilibrium:

(i) to analyse equilibrium with free entry of new firms to the industry
with non-price competition

(ii) to analyse equilibrium under price competition, assuming no
entry or exit

(iii) to present a combined analysis of the first and the second models.
We will explain briefly the three models in the subsequent subsections.

(i) Long-run Equilibrium with Free Entry of New Firms

The long-run equilibrium of firms under the assumption of free entry of new
firms is illustrated in Figure 3.29. The LAC and LMC are the cost curves
faced by the firms. The initial AR and MR curves (i.e., prior to the entry of new
firms) are given by AR = D2 and MR2. Given the cost and revenue curves, the
firms will be in short-run equilibrium at point E where price is OP2 and output
OQ2. The firms are making super-normal profits to the extent of EB per unit of
output.

The existence of super-normal profits attracts new firms to the product
group. With the entry of new firms, the sale of each firm in the group
decreases. Consequently, the demand curve (or AR curve) for the firm shifts
leftward and so does the MR curve. This forces the firms to adjust their
price and output to the new AR and MR conditions, cost conditions remaining
the same. If still there exists super-normal profit more new firms join the
product group, and existing firms will be forced to readjust their price and
output to another equilibrium position. This process will continue until the
demand curve becomes tangent to the LAC, and all the firms earn only
normal profits. The final equilibrium position of the firms in the long-run
under monopolistic competition is shown at point A, where price is OP1 and
output OQ1. At this price and output, all firms make only normal profit.
Therefore, there is no incentive for the new firms to enter the industry. The
equilibrium will therefore be stable at point A.
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Fig. 3.29 Introduction of Second Demand Curve

(ii) Long-run Equilibrium with Price Competition

In his model of long-run equilibrium with price competition Chamberlin assumes
that the number of existing firms in the product group is optimal. That is, the
number of firms is compatible with long-run equilibrium of the industry. There
is no entry or exit of the firms. In this case, the equilibrium analysis has been
accomplished in two stages. In the first stage, a second demand curve is
introduced to the model to incorporate the effects of competitive change in
prices. In the second stage, the long-run equilibrium under the condition of
optimal number of firms has been analysed.

To commence the analysis of stage one, let us assume that demand
curve for the product of a firm is given by DD1, as shown in Figure 3.30,
and the firm is in equilibrium at point E, with price OP and output OQ. Now
suppose, that the firm contemplates a price reduction and assumes  that the
rival firms will not react to its price cut. By reducing its price, the firm
expects to expand its sales on account of two factors: first, the demand for
its product is elastic, and second, the consumers of other products will
switch over to the product of this firm if other firms do not simultaneously
reduce their prices. Thus, the firm can expect a substantial increase in its
total sales.

For example, if the firm reduces its price by EM, the demand for its
product increases by MB. Of this, MN is due to the elasticity of its original
demand DD1 and NB is due to the fact that some customers of other firms
switch over to the product of this firm. On the other hand, if the firm raises
its price, and the rival firms do not raise their prices it looses its market
partly because its demand curve is elastic and partly because its customers
switch over to other products which become automatically cheaper. Thus,
another demand curve DD2 emerges. This is called as the second demand
curve.  But, if all the firms change their prices simultaneously this advantage
to an individual firm is lost and all the firms return to the original demand
curve DD1.
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Fig. 3.30 Introduction of Second Demand Curve

Having introduced the second demand curve, we can proceed to
present Chamberlin’s long-run equilibrium with price competition, i.e., second
stage of his analysis. The long-run equilibrium with price competition is
presented in Figure 3.31. The curves DD′ and dd1 are the two demand
curves and LAC is the long-run average cost curve of a ‘typical’ firm of the
group. Let the initial short-run equilibrium of the firms of the group be at
point P with price OP2 and output OQ1. At this price and output, the firm
makes the total abnormal profit represented by the area P2PMC.

Although in equilibrium, each  firm regards dd1 to be its demand
curve and believes that it can increase its profits by reducing the price and
expanding the output. The basis of this belief is the elasticity of their assumed
demand curve dd1. In an attempt to increase profits, each firm reduces its
price expecting to move along the demand curve dd1. However, instead of
moving along dd1, the firms move along the market demand curve DD′,
because all of them reduce their prices simultaneously. However, according
to Chamberlin, the firms do not learn from their past experience and each
firm sticks to its own belief that the demand curve (dd1) for its product is
more elastic than the market demand curve (DD′). Therefore, the firms go
on reducing their prices independently and their assumed demand curve
(dd1) shifts downward. This process continues until the downward shift in
dd1 makes it tangent to the LAC curve, as shown by dd2. A further reduction
in price will make firms incur loss. Therefore, reduction in price below OP1
is not desirable. Thus, the long-run equilibrium of firms takes place at E,
where each firm produces OQ2 and fixes its price at OP1.



197

Fig. 3.31 Long-run Equilibrium Price Competition

(iii) Long-run Equilibrium with Free Entry and Price Competition
We have explained above the equilibrium of the firm with free entry and with
price competition separately. In this section, we bring together the two
equilibrium analyses, and explain Chamberlin’s third and the final model of
firms’ equilibrium under monopolistic competition. According to Chamberlin,
the ultimate equilibrium under monopolistic competition can be achieved through
an integrated analysis of effects of free entry and price adjustments. The
integrated analysis of equilibrium is presented in Figure 3.32.

In Figure 3.32, DD1 is assumed to represent the initial demand curve
and LAC to represent the long-run average cost curve. Let us suppose that
the firms are initially in equilibrium at point B, and they make abnormal
profits to the extent of vertical distance between DD1 and the LAC. Since
entry to the ‘product group’ is free, new firms are attracted by the industry.
When new firms with slightly differentiated products enter the ‘product
group’, the market share of each existing firm is reduced. Hence, their
demand curve DD1, shifts leftward. Given the LAC, the leftward shift in the
demand curve will continue until it becomes tangent to LAC, as shown by
DD3 in Figure 3.32, because till this point of tangency is reached, firms
make abnormal profits and new firms continue to enter the ‘product group’.

Thus, it might seem that the long-run equilibrium is attained at point
A with output QQ1 and price OP3. This is however not the case. This is only
half of the story, i.e., the influence of free entry. Let us now consider the
competitive manoeuvering of price and its role in determining to the long-
run equilibrium.
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Fig. 3.32 Long-run Equilibrium with Free Entry and Price Competition

Once the firms reach point A, each firm thinks that its demand curve
is dd1, not DD3. Each firm believes that it can increase its profit by reducing
the price and thereby increasing the sales. Therefore, in their attempt to
increase their profits, they reduce prices of their product simultaneously
because each firm has the same incentive to do so. As a result, their
subjective demand curve (dd1) slides downward to dd2 and they incur
losses. For example, if price is reduced to OP2, the total loss equals the
rectangle  CMTP2. It might seem that the firms could eliminate their loss by
reducing the price to OP1. But when all the firms reduce their price to
OP1—and they will do so under the assumption—their subjective demand
curve dd2 slides further down to dd3, the dotted line that lies below the
LAC. As a result, the firms make increasing losses. A temporary equilibrium
will be attained at point D with output OQ3, where all firms incur heavy
losses. Consequently, the firms which are unable to sustain losses will
eventually leave the industry. The remaining firms find their share in the
market increasing. Therefore, DD3 and dd3 move to the right until DD3 shifts
to DD2 and dd3 shifts upward to the position of dd2. Note that dd2 intersects
DD2 at point C the point where dd2 is tangent to LAC. Thus, the long-run
equilibrium is attained at point C where it is stable because all firms earn
only normal profits and, therefore, there is no entry or exit of the firms.

Analysis of Selling Cost and Firm’s Equilibrium
As noted above, under monopolistic competition, products are differentiated;
market is imperfect; consumers are not fully aware of existence of a particular
variety of the product. Therefore, producers always have an opportunity to
advertise their product, attract more customers to their product, and create
brand loyalties in the minds of consumers and thereby increase their share in
the market. In fact, the basic objective of advertising is to change the position
and shape of the demand curve for the product of the advertising firm. Whether
a firm succeeds in achieving these objectives depends also on the effectiveness
of competitive advertising by the rival firms. But, one thing is obvious: advertising
involves additional costs which pushes the AC curve upward.
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Apart from advertisement expenses, monopolistically competitive firms,
incur other costs on competitive promotion of their sales, e.g., salary to
sales personnel, allowance to dealers, discounts to customers, expenses on
displays, gifts to customers and free samples, additional costs on attractive
packaging of goods. All such expenses plus advertisement expenditure make
a firm’s selling cost.

Incurring selling cost increases sales, but at a varying degree. In the
initial stage, the increase in sales may be greater than the proportionate
increase in the selling cost. But eventually, it decreases. Consequently, the
unit selling cost or the average selling cost (ASC) initially decreases (because
of economies of scale) but ultimately increases. The ASC curve is therefore
U-shaped, similar to the conventional short-run AC curve. It implies that
total sales are subject to diminishing returns to increasing selling costs.

Selling Costs and Group Equilibrium

To analyse group equilibrium of firms with selling cost, let us recall that the
main objective of the firm is to maximize its total profits. When they incur
selling costs, they do so with the same objective in mind. All earlier assumptions
regarding cost and revenue curves remain the same. The analysis of group
equilibrium is presented in Figure 3.33. Suppose APC represents the average
production cost and price is given at OP3. None of the firms incurs any selling
cost.

Fig. 3.33 Selling Costs and Group Equilibrium

Also, let all the firms be in equilibrium at point E where they make
only normal profits. Now suppose that one of the firm’s incurs selling cost
so that its APC added with average selling costs (ASC) rises to the position
shown by the curve APC + ASC1 and its total sales increases to OQ4.

  At
output OQ4 the firm makes supernormal profits of P3PMP2. This profit is
however possible only so long as other firms do not advertise their own
products. If other firms do advertise their products and incur the same
amount of selling cost, the initial advantage to firm advertising first will
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disappear and its output will reduce to OQ2. In fact, all the firms produce
only OQ2 units. But their short-sightedness impels them to increase their
selling cost because they expect to reduce their APC by expanding their
output. With increased selling cost, their APC + ASC curve shifts further
upward. This process continues until APC + ASC2 becomes tangent to the
AR = MR line at point B. Beyond point B, advertising is of no avail to any
firm, even if other firms do not advertise. The equilibrium will be stable at
point B where each firm produces OQ3. Note that the equilibrium output
OQ3 is greater than the initial output of OQ1. In equilibrium, however, firms
make only normal profits.

A Critical Appraisal of Chamberlin’s Theory of Monopolistic
Competition

Chamberlin’s theory of monopolistic competition has been criticised on both
theoretical and empirical grounds. Let us first look into its theoretical or
methodological weaknesses.

First, Chamberlin assumes that monopolistic competitors act
independently and their price manoeuvering goes unnoticed by the rival
firms. This assumption has been questioned on the ground that the sales of
other firms are bound to be affected by the decisions of rival firms since
their products are close substitutes for one another and, therefore, they are
bound to react.

Second, Chamberlin’s model implicitly assumes that monopolistically
competitive firms do not learn from their past experience. They continue to
commit the mistake of reducing their prices even if successive price reductions
lead to increase in their losses. Such an assumption can hardly be accepted.

Third, Chamberlin’s concept of industry as a ‘product group’ is
ambiguous. It is also incompatible with product differentiation. In fact, each
firms is an industry by virtue of their specialized and unique product.

Fourth, his ‘heroic assumptions’ of identical cost and revenue curves
are questionable. Since each firm is an industry in itself, there is a greater
possibility of variations in the costs and revenue conditions of the various
firms.

Finally, Chamberlin’s assumption of free entry is also considered to
be incompatible with product differentiation. Even if there are no legal
barriers, product differentiation and brand loyalties are in themselves barriers
to entry.

Empirical validity. So far as empirical validity of Chamberlin’s
concept of monopolistic competition is concerned, it is claimed that it is
difficult to find any example in the real world to which his model of
monopolistic competition is relevant.  Most markets frequently available in
the real world may be classified under prefect competition, oligopoly or
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monopoly.  It is 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 competition is
not a useful addition to economic theory because it does not describe any
market in the real world.

Despite above criticism, Chamberlin’s contribution to the theory of
price cannot be denied. Chamberlin is first 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
Chamberlin is the introduction of the concept of demand curve based on
market share as tool of analysing behaviour of firms, which later became the
basis of the kinked-demand curve analysis.

3.6 Oligopoly: Meaning and Characteristics

Oligopoly  is a form of market structure in which a few sellers sell differentiated
or homogeneous products. ‘How few are the sellers’ is not easy to define
numerically in the oligopolistic market structure. The economists are not
specified about a definite number of sellers for the market to be oligopolistic in
its form. It may be two,  three, four, five or more. In fact, the number of sellers
depends on the size of the market. Given the size of the market, if number of
sellers is such that each seller has command over a sizeable proportion of the
total market supply  then there exists oligopoly in the market.

The products traded by the oligopolists may be differentiated or
homogeneous. Accordingly, the market may be characterised by
heterogeneous oligopoly or homogeneous (or pure) oligopoly. In
automobile industry, Maruti Zen, Hyudai’s Santro, Daewoo’s Matis, Fiat’s
Palio and Tata’s Indica, etc., are the outstanding examples of differentiated
oligopoly. Similarly, cooking gas of Indane and of Burshane are the examples
of homogeneous oligopoly. Differentiated oligopolies include automobiles,
cigarettes, refrigerators, TV industries. Pure oligopoly includes such industries
as cooking gas, cement, baby food, cable wires, dry batteries, etc. Other
examples of oligopolistic industries are aluminium, paints, tractors, steel,
tyres and tubes.

Characteristics of Oligopoly
The basic characteristics of oligopolistic market structure are the following:

1. Intensive Competition. The characteristic fewness of their number
brings oligopolist in intensive competition with one another. Let us
compare oligopoly with other market structures. Under perfect
competition, competition is non-existent because the number of sellers
is so large that no seller is strong enough to make any impact on
market conditions. Under monopoly, there is a single seller and,
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therefore there is absolutely no competition. Under monopolistic
competition, number of sellers is so large that degree of competition
is considerably reduced. But, under oligopoly, the number of sellers
is so small that any move by one seller immediately affects the rival
sellers. As a result, each firm keeps a close watch on the activities of
the rival firms and prepares itself with a number of aggressive and
defensive marketing strategies. To an oligopolist, business is a ‘life’ of
constant struggle as market conditions necessitate making moves and
counter-moves. This kind of competition is not found in other kinds
of market. Oligopoly is the highest form of competition.

2. Interdependence of Business Decisions. The nature and degree
of competition among the oligopolists makes them interdependent in
respect of decision-making. The reason for inter-dependence between
the oligopolists is that a major policy change made by one of the firms
affects the rival firms seriously and immediately, and forces them to
make counter-moves to protect their interest. Therefore, each
oligopolist, while making a change in his price, advertisement, product
characteristics, etc. takes it for granted that his actions will cause
reaction by the rival firms. Thus, interdependence is the source of
action and reaction, moves and counter-moves by the competing
firms. An illuminating example of strategic manoeuvering by the oligopoly
firm has been given by Robert A. Meyer.  To quote the example, one
of the US automobile companies announces in September  an increase
of $180 in the list price of its new car model. Following it, a few days
later, a second company announces an increase of only $80 and a
third announces increase of $91. The first company makes a counter-
move: it suddenly reduces the increase in list price to $71 from $180
announced earlier. One can now expect that other firms will follow
the first in price-cutting. Obviously, there is a good deal of uncertainty
in the behaviour of firms.

3. Barrier to Entry. An oligopolistic market structure is also
characterized, in the long run, by strong barriers to entry of new firms
to the industry. If entry is free, new firms attracted by the super-
normal profits, if it exists, enter the industry and the market eventually
becomes competitive. Usually barriers to entry do exist in an
oligopolistic market. Some common barriers to entry are economies
of scale, absolute cost advantage to old firms, price-cutting, control
over important inputs, patent rights and licencing, preventive price
and existence of excess capacity. Such factors prevent the entry of
new firms and preserve the oligopoly.

Oligopoly Models: An Overview
The uncertainty in respect of behaviour pattern of a oligopoly firms arising out
of their unpredictable action and reaction makes systematic analysis of oligopoly
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extremely difficult. Under the circumstances, a wide variety of behaviour pattern
has been observed: they may come in collusion with each other or ‘may try to
fight each other to the death’. The agreement may last or may break-down
soon. Indeterminateness of price and output therefore becomes the basic feature
of oligopolistic markets. In accordance with the variety of behaviours,
economists have developed a variety of analytical models based on different
behavioural assumptions. Among notable models are Cournot’s Duopoly model
(1838), Bertrand’s model (1883), Edgeworth’s model (1897), Stackelberg’s
leadership model (1930), Hotelling’s model (1930s), Chamberlin’s model
(1933), Sweezy’s kinked-demand curve model (1939), Neumann and
Morgenstern’s game theory model (1944), and Baumol’s sales maximization
model. None of these models, however provides a universally acceptable
analysis of oligopoly, though these models do provide insight into the behavioural
pattern of oligopolists. Moreover, these models are studied for their pedagogic
importance.

The analytical models of oligopoly, suggested by the economists, may
be classified under two road categories:

(i) duopoly models, and
(ii) general oligopology models.

The oligopoly models may be further sub-classified as (a) Non-collusive
models, and (b) Collusive models. In this Unit, we will describe the various
oligopoly models under the above heads.

3.7 Duopoly Models

When there are only two sellers of a product, there exists duopoly, a special
case of oligopoly. Duopoly is a special case in the sense that it is the limiting
case of oligopoly as there must be at least two sellers to make the market
oligopolistic in nature. In this section, we explain famous ‘classical models’ of
duopoly.

Cournot’s Duopoly Model
Augustin Cournot,  a French economist, was the first to develop a formal
duopoly model in 1838. To illustrate his model, Cournot assumed:

(a) two firms, A and B, each owning an artesian mineral water wells;
(b) both operate their wells at zero marginal cost;
(c) both face a downward sloping straight line demand curve;
(d) each seller acts on the assumption that his competitor will not react

to his decision to change his output and price. This is Cournot’s
behavioural assumption.
On the basis of this model, Cournot has concluded that each seller

ultimately supplies one-third of the market and both the sellers charge the
same price. And, one-third of the market remains unsupplied.
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Cournot’s duopoly model is presented in Figure 3.34. To begin the
analysis, suppose that A is the only seller of mineral water in the market. In
order to maximize his profits or revenue, he sells quantity OQ at which his
MC = O = MR, at price OP1. His total profit is OP1PQ.

Fig. 3.34 Price and Output Determination under Doupoly:
Cournot’s Model

Now let B enter the market. The part of market open to him equals
QM which is half of the total market.  Note that QM is the part of the
market left unsupplied by A. It meaus that B can sell his product in the
remaining half of the market, PM being the relevant part of demand curve
for him. B assumes that A will not change his price and output because he
is making the maximum profit. That is, B assumes that A will continue to sell
OQ at price OP1. Thus, the market available to him is QM and the relevant
demand curve is PM. When he draws his MR curve, PN, it bisects QM at
point N where QN = NM. In order to maximize his revenue, B sells QN at
price OP2 = P¢N. His total revenue is maximum at QRP¢N. Note that B
supplies only QN = 1/4 = 1/2 × 1/2 of the market.

With the entry of B, price falls to OP2. Therefore, A’s expected profit
falls to OP2RQ. Faced with this situation, A attempts to adjust his price and
output to the changed conditions. He assumes that B will not change his
output QN and price OP2 as he (B) is making the maximum profit.
Accordingly, A assumes that B will continue to supply 1/4 of the market
and, therefore, he has 3/4 = 1 – 1/4 of the market available to him. To
maximize his profit, A will supply 1/2 (3/4) = 3/8 of the market. Note that
A’s market share has fallen from 1/2 to 3/8.

Now it is B’s turn to react. Following Cournot’s assumption, B
assumes that A will continue to supply only 3/8 of the market and the
market open to him equals 1 – (3/8) = 5/8. To maximize his profit under
the new conditions, B will supply 1/2 (5/8) = 5/16 of the market. It is now
for A to reappraise the situation and adjust his price and output accordingly.

This process of action and reaction continues in successive periods.
In the process, A continues to loose his market share and B continues to
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gain. Eventually, a situation is reached when their market share equals at 1/
3 each. Any further attempt to adjust output produces the same result. The
firms, therefore, reach their equilibrium position with each supplying 1/3 of
the market and 1/3 of the market remaining unsupplied.

The process through which firm reach their equilibrium, according to
Cournot’s model, may be illustrated as presented in the following table.

Table 3.2 Market Sharing in Cournot’s Model

Period Firm A Firm B

I
1
2

1
1
2

( ) =
1 1 1
2 2 4

  
    

II
1 1 31
2 4 8

        
1 3 51
2 8 16

        

III
1 5 111
2 16 32

        
1 11 211
2 32 64

        

IV
1 21 431
2 64 128

        
1 43 851
2 128 256

        
... ........................ ........................
... ........................ ........................
... ........................ ........................

N
1 1 11
2 3 3

        
1 1 11
2 3 3

       

Cournot’s equilibrium solution is stable. For, given the action and
reaction, it is not possible for any of the two sellers to increase their market
share. Cournot’s model of duopoly can be extended to the case of general
oligopoly. For example, suppose there are three sellers, the industry and
firms will be in equilibrium when each firm supplies 1/4 of the market. The
three sellers together supply 3/4 = 3 (1/4) of the market, 1/4 of the market
remaining unsupplied. The formula for determining the share of each seller
in an oligopolistic market is Q ÷ (n + 1), where Q = market size, and n =
number of sellers.

Algebra of Cournot’s Model

Cournot’s duopoly model may also be presented algebraically. Let us suppose
that market demand function is given by a linear function given as

Q = 90 – P …(3.21)
We have noted above that, under zero cost condition, profit is

maximum where MC = MR = 0 and profit-maximizing output equals Q/2.
Thus, when firm A is a monopolist in the market, his profit-maximizing

output (OA), according to the profit-maximizing rule under zero cost condition,
is given by

QA = 1/2 (90 – P) …  (3.22)



206

When another firm, B, enters the market, its profit-maximizing output
equals

QB = 1/2[1/2(90 – P)] …  (3.23)
Thus, the respective share of firms, A and B is fixed at QA and QB.

The division of market output may be expressed as
Q = QA + QB = 90 – P ….  (3.24)

The demand function for the firm A may now be expressed as
QA = (90 – QB) – P …  (3.25)

and for the firm B as
QB = (90 – QA) – P …  (3.26)

Given the demand function (3.25), the market open to firm A
(at P = 0) is 90 – QB. The profit-maximizing output for A can be written
as

QA = 90
2
−QB ... (3.27)

and for B, as
QB = 90

2
−QA ... (3.28)

The Eqs. (3.27) and (3.28) represent the reaction functions of firms
A and B, respectively. For example, consider Eq. (3.27). The profit-
maximizing output of firm A depends on the value of QB, i.e., the output
which firm B is assumed to produce. If firm B chooses to product 30 units,
(i.e., QB = 30), then A’s output = 30 [= (90 – 30)1/2]. If firm B chooses
to produce 60 units, A’s output = [15 (= 90 – 60) 1/2]. Thus, Eq. (3.27)
is the reaction function of firm A. It can be similarly shown that Eq. (3.28)
is the reaction function of firm B.

Criticism
Although Cournot’s model yields a stable equilibrium, it has been criticised on
the following grounds:

First, Cournot’s behavioural assumption [assumption (d) above] is
naive to the extent that it implies that firms continue to make wrong calculations
about the competitor’s behaviour. That is, each seller continues to assume
that his rival will not change his output even though he repeatedly observes
that his rival firm does change its output.

Second, his assumption of zero cost of production is unrealistic though
dropping this assumption does not alter his model.

Bertrand’s Duopoly Model
Betrand, a French mathematician, criticised Cournot’s model and developed
his own model of duopoly in 1883. Bertrand’s model differs from Cournot’s
model in respect of its behavioural assumption. While under Cournot’s model,
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each seller assumes his rival’s output to remain constant, under Bertrand’s
model each seller determines his price on the assumption that his rival’s price,
rather than his output, remains constant.

Bertrand’s model concentrates on price-competition. His analytical
tools are reaction functions of the duopolists. Reaction functions of the
duopolists are derived on the basis of iso-profit curves. An iso-profit curve,
for a given level of profit, is drawn on the basis of various combinations of
prices charged by rival firms. Assuming two firms A and B, the two axis of
the plane on which iso-profit curves are drawn measure one each the prices
of the two firms. Iso-profit curves of the two firms are convex to their
respective price axis, as shown in Figures. 3.35 and 3.36. Iso-profit curves
of firm A are convex to its price-axis PA (Figure 3.35) and those of firm B
are convex to PB (Figure 3.36).

Fig. 3.35 A’s Reaction Curve Fig. 3.36 B’s Reaction Curve

To explain the implication of an iso-profit curve, consider curve A in
Figure 3.35. It shows that A can earn a given profit from the various
combinations of its own and its rival’s price. For example, price combinations
at points a, b and c on iso-profit curve A1, yield the same level of profit.
If firm B fixes its price PB1, firm A has two alternative prices, PA1 and PA2,
to make the same level of profits. When B reduces its price, A may either
raise its price  or reduce it. A will reduce its price when he is at point c and
raise its price when he is at point a. But there is a limit to which this price
adjustment is possible. This point is given by point b. So there is a unique
price for A to maximize its profits. This unique price lies at the lowest point
of the iso-profit curve. The same analysis applies to all other iso-profit
curves. If we join the lowest points of the iso-profit curves A1, A2 and A3,
we get A’s reaction curve. Note that A’s reaction curve has a rightward
slant. This is so because, iso-profit curve tend to shift rightward when A
gains market from its rival B.
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Fig. 3.37 Duopoly Equilibrium: Bertand’s Model

Following the same process, B’s reaction curve may be drawn as
shown in Figure 3.36. The equilibrium of duopolists suggested by Bertrand’s
model may be obtained by putting together the reaction curves of the firms
A and B as shown in Figure 3.37. The reaction curves of A and B intersect
at point E where their expectations materialise. Point E is therefore equilibrium
point. This equilibrium is stable. For, if anyone of the firms deviates from the
equilibrium point, it will generate a series of actions and reactions between
the firms which will lead them back to point E.

Criticism
Bertrand’s model has however been criticised on the same grounds as
Cournot’s model. Bertrand’s implicit behavioural assumption that firms never
learn from their past experience is naive. Furthermore, if cost is assumed to be
zero, price will fluctuate between zero and the upper limit of the price, instead
of stabilizing at a point.

Edgeworth’s Duopoly Model

Edgeworth  developed his model of duopoly in 1897. Edgeworth’s model
follows Bertrand’s assumption that each seller assumes his rival’s price, instead
of his output, to remain constant. His model is illustrated in Figure 3.38.

Let us suppose that there are two sellers, A and B, in the market. The
entire market M′M in Figure 3.38 is equally divided between the two sellers
who face identical demand curves. A has his demand curve as DA and B
as DB. Let us also assume that seller A has a maximum capacity of output
OM and B has a maximum output capacity of OM′. The ordinate OD
measures the price.

To begin the analysis of Edgeworth’s model, let us suppose that A is
the only seller in the market. Following the profit-maximizing rule of a
monopoly seller, he sells OQ and charges a price, OP2. His monopoly
profit, under zero cost, equals OP2EQ. Now, B enters the market and
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assumes that A will not change his price since he is making maximum profit.
With this assumption, B sets his price slightly below A’s price (OP2) and is
able to sell his total output and also to capture a substantial position of A’s
market.

Seller A now realizes the reduction in his sale. In order to regain his
market, A sets his price slightly below B’s price. This leads to price-war
between the sellers. The price-war takes the form of price-cutting which
continues until price reaches OP1. At this price both A and B are able to
sell their entire output A sells OM and B sells OM′. The price OP1 could
therefore be expected to be stable. But, according to Edgeworth, price OP1
should not be stable.

Fig. 3.38 Edgeworth’s Model of Duopoly

The reason is that, once price OP1 is set in the market, the sellers
observe an interesting fact. That is, each seller realizes that his rival is selling
his entire output and he will therefore not change his price, and each seller
thinks that he can raise his price to OP2 and can make pure profit. This
realization forms the basis of their action and reaction. For example, let
seller A take the initiative and raise his price to OP2. Assuming A to retain
his price OP2, B finds that if he raises his price to a level slightly below OP2,
he can sell his entire output at a higher price and make greater profits.
Therefore, B raises his price according to his plan.

Now it is A’s turn to appraise the situation and react. A finds that his
price is higher than B’s price. His total sale falls. Therefore, assuming B to
retain his price, A reduces his price slightly below B’s price. Thus, the price-
war between A and B begins once again. This process continues indefinitely
and price keeps moving up and down between OP1 and OP2. Obviously,
according to Edgeworth’s model of duopoly, equilibrium is unstable
and indeterminate since price and output are never determined. In the
words of Edgeworth, there will be an indeterminate tract through which the
index of value will oscillate, or, rather will vibrate irregularly for an indefinite
length of time.”
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Edgeworth’s model, like Cournot’s and Bertrand’s model is based on
a naïve assumption, i.e., each seller continues to assume that his rival will
never change his price or output even though they are proved repeatedly
wrong. But, Hotelling remarked that Edgeworth’s model is definitely an
improvement upon Cournot’s model in that it assumes price, rather than
output, to be the relevant decision variable for the sellers.

Stackelberg’s Leadership Model

Stackelberg,  a German economist, developed, his leadership model of duopoly
in 1930. His model is an extension of Cournot’s model. Stackelberg assumes
that one of the duopolists (say A) is sophisticated enough to play the role of a
leader and the other (say B) acts as a follower. The leading duopolist A
recognizes that his rival firm B has a definite reaction function which A uses
into his own profit function and maximizes his profits.

Suppose market demand function is given as in (3.11), i.e.,
Q = 90 – P and B’s reaction function is given as in Eq. (3.29), i.e.,

QB = 90
2
−QA …  (3.29)

Now, let A incorporate B’s reaction function into the market function
and formulate his own demand function as

QA = 90 – QB – P …  (3.30)
Since QB = (90 – QA)/2, Eq. (3.20) may be written as

QA = 90
90

2
−

−
−

Q
PA

or QA = 45
2

+ −
Q

PA

or 2QA = 90 + QA – 2P …  (3.31)
QA = 90 – 2P

Thus, by knowing B’s reaction function, A is able to determine his
own demand function. Following the profit-maximization rule, A will fix his
output at 45 units (= 90/2), i.e., half of the total demand at zero price.

Now, if seller A produces 45 units and seller B sticks to his own
reaction function, he will produce

QB = 90 45
2
− = 22.5 units ... (3.32)

Thus, the industry output will be
45 + 22.5 = 67.5.
The problem with Stackelberg’s model is that it does not decide as

to which of the firms will act as leader (or follower). If each firm assumes
itself to be the leader and the other to be the follower then Stackelberg’s
model will be indeterminate with unstable equilibrium.
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Check Your Progress-5

1. How do selling costs affect the demand curve?
2. When are two products considered to be economic substitutes?

3.8 Oligopoly Models

In this section, we move to explain some important theories of price and output
determination under oligopoly in which the number of sellers is more than two
but only a few. As mentioned above, there are two kinds of oligopoly models:
(i) non-collusive models and (ii) collusive models. We will first discuss the
non-collusive models and then the collusive models. The non-collusive models
of oligopoly explain the price and output determination in a market structure in
which oligopolists recognize their interdependence. Chamberlin’s non-collusive
model of oligopoly, i.e., ‘small group’ model, is considered a major contribution
to the theory of oligopoly. Another famous model of this category is Sweezy’s
kinked demand curve model. We begin our discussion oligopoly models with
Chamberlin’s non-collusive model.

Non-Collusive Models of Oligopoly

(i) Chamberlin’s Model of Oligopoly: The ‘Small Group’ Model
The classical models of duopoly assumed independent action by the rival
firms in their attempt to maximize their profits. Chamberlin rejected the
assumption of independent action by the competing firms. He developed his
own model of oligopoly assuming interdependence between the competitors.
He argued that firms do not act independently. They do recognize their mutual
interdependence. Firms are not as ‘stupid’ as assumed in the models of Cournot,
Edgeworth and Bertrand. In his own words, “When a move by one seller
evidently forces the other to make a counter-move, he is very stupidly refusing
to look further than his nose if he proceeds on the assumption that it will not.”
Chamberlin suggests that each seller seeking to maximize his profit reflects
well and looks into the consequences of his move.  The total consequence of
a seller’s move consists of both its direct and indirect effects. The direct effects
are those which results from a seller’s own action, rival sellers not reacting to
his action. The indirect effects are those which result from the reaction of the
rival sellers to the moves made by a seller.

Chamberlin suggests in his model that, if rival firms are assumed to
recognize their interdependence and act accordingly, a stable equilibrium
can be reached where each firm charges monopoly price. When all firms
are in equilibrium, industry profit is maximized. Chamberlin’s oligopoly model
of ‘small group’ can be best understood if presented in the framework of
Cournot’s duopoly model since Chamberlin follows Cournot to develop his
own model.
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Cournot’s model is reproduced in Figure 3.38, except the ordinate
JK. Assuming there are two firms, A and B, let A first enter the market as
a monopolist. Following the profit maximization rule, firm A will produce
OQ and charge monopoly price OP2 (= PQ). When firm B enters the
market, it considers that PM is its demand curve. Under Cournot’s
assumption, firm B will sell output QN at price OP1. As a result, market
price falls from OP2 to OP1. It is now A’s turn to appraise the situation. At
this point, Chamberlin deviates from Cournot’s model. According to Cournot’s
model, firm A does not recognize their interdependence and acts
independently. Chamberlin however assumes that firm A does recognize the
interdependence between them and it does recognize the fact that B will
react to its decisions. Therefore, firm A decides to compromise with the
existence of firm B, and decides to reduce its output to OK which is half
of the monopoly output, OQ. Its output OK equals B’s output QN (= KQ).
In its turn, firm B also recognizes their interdependence. It realizes that KQ
is the most profitable output for it. Thus, the industry output is OQ which
is the same as monopoly output , and market price is OP2
(= PQ) which equals monopoly price. Thus, according to Chamberlin, by
recognising their interdependence, the firms reach an equilibrium which is
the same as monopoly equilibrium and share the market equally. One of the
firms supplies OK and the other supplies KQ where OK + KQ  = OQ, the
profit maximizing monopoly output. This equilibrium is stable because under
the condition of interdependence, firms do not gain by changing their price
and output.

Fig. 3.39 Chamberlin’s Model of Stable Oligopoly Equilibrium

Chamberlin’s model is regarded as an improvement over the earlier
models, at least in respect of its behavioural assumption of interdependence.
His model has however been criticised on the grounds that his idea of joint
profit maximization is beset with problems of estimating demand and cost
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functions. Unless demand and cost functions are fully known to the
competitors, joint profit maximization is doubtful.

(ii) Sweezy’s Kinked-Demand Curve Model of Oligopoly

The origin of kinked-demand curve can be traced in Chamberlin’s theory of
monopolistic competition.  Later, Hall and Hitch  used kinked-demand curve
to explain rigidity of prices in oligopolistic market. However, neither Chamberlin
nor Hall and Hitch used kinked-demand curve as a tool of analysis in their
respective theories. It was Paul M. Sweezy  who used the kinked-demand
curve in his model of price stability in oligopolistic market. In this section, we
will briefly describe Sweezy’s Model.

The kinked-demand curve model developed by Paul M. Sweezy has
features common to most oligopoly pricing models. This is the best known
model to explain, relatively more satisfactorily, the behaviour of the oligopolistic
firms. The kinked-demand curve analysis does not deal with price and
output determination. Instead, it seeks to establish that once a price-quantity
combination is determined, an oligopoly firm will not find it profitable to
change its price even in response to the small changes in the cost of
production. The logic behind this proposition is as follows. An oligopoly firm
believes that if it reduces the price of its product, the rival firms would
follow and neutralize the expected gain from price reduction. But, if it raises
the price, the firms would either maintain their prices or even indulge in
price-cutting, so that the price-raising firms stand to lose, at least, a part of
its market share. This behaviour is true for all the firms. The oligopoly firms
would therefore find it more desirable to maintain the prevailing price and
output.

To look more closely at the kinked-demand curve analysis, let us
look into the possible actions and reactions of the rival firms to the price
changes made by one of the firms.

There are three possible ways in which rival firms may react to
change in price by one of the firms: (i) the rival firms follow the price
changes, both cut and hike; (ii) the rival firms do not follow the price
changes; (iii) rival firms do not react to price-hikes but they do follow the
price-cutting. If rival firms react in manners (i) an oligopoly firm taking lead
in changing prices will face demand curve dd  ́in Figure 3.40. If rival firms
react in manner (ii), the firm faces demand curve DD´. The demand curve
dd′ which is based on reaction (i) is less elastic than the demand curve DD′
which is based on reaction (ii). Demand curve dd′ is less elastic because
changes in demand in response to changes in price are restrained by the
counter-moves by the rival firms.

Given the two demand curves, let point P represent the equilibrium
price-quantity combination of an oligopolist. Let us now introduce reaction
(iii), i.e., rival firms follow the oligopolist leading in price-cutting when he
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reduces his price but do not follow him when he increases his price. This
asymmetrical behaviour of the rival firms, makes only a part of each of the
two demand curves relevant for the oligopolist. This can be established by
allowing an oligopolist to alternatively increase and decrease his price. If an
oligopolist increases his price and his rivals do not follow him, he loses a
part of his market to his rivals. The demand for his product decreases
considerably indicating a greater elasticity. The oligopolist is therefore forced
down from demand curve dP to DP. Thus, the relevant segment of demand
curve for the oligopolist is DP.

Fig. 3.40 Kinked-demand Analysis

On the other hand, if an oligopolist decreases his price, the rival firms,
react by cutting down their prices by an equal amount or even more. This
counter move by the competitors prevents the oligopolist from taking full
advantage of price-cut along the demand curve DD′. Therefore, his demand
curve below point P rotates down. Thus, the relevant segment of demand
curve for the oligopolist (below point P) is Pd′. If the two relevant segments
of the two demand curves are put together, the relevant demand curve for
the oligopolist is DPd′ which has a kink at point P. Therefore, it is called
a ‘Kinked-demand curve’.

Consider now the relationship between AR (=D) and MR. We know
that MR = AR–AR/e. The MR curve, drawn on the basis of this relationship,
will take a shape as shown by DJKL in Figure 3.40. It is discontinuous
between point J and K, at output OQ. Suppose that the original marginal
cost curve resembles MC1 which intersects MR at point K. Since at output
OQ, the necessary condition of maximum profit (MR = MC) is satisfied, the
oligopolist is earning maximum profit. Now, if marginal cost curve shifts
upwards to MC2 or to any level between points J and K, his profit would
not be affected. Therefore, he has no motivation for increasing or decreasing



215

his price. It is always beneficial to stick to the price and output. Thus, both
price and output are stable.

The oligopolists will think of changing their price and output only if
MC rises beyond point J or decreases below point K (Figure 3.40). But,
even if it so happens, price and output would tend to stabilise. Suppose that
the general level of costs rises for the industry so that MC moves above
point J. The oligopolists will ultimately find it profitable to raise the price.
When one of the oligopolists raises his price, his competitors match the
price increase. As a result, the kinked-demand curve shifts upward to a new
position and the point of kink shifts rightward and horizontally. Again, at the
new price there is no incentive for any oligopolist to raise his price. Therefore,
price tends to stabilise.

Alternatively, if MC moves down below point K, firms get incentive
to reduce their price. When one firm cuts its price, others follow with
matching price-reduction. There is a possibility of competitors reducing their
prices by a greater margin. The only way to prevent this situation is that the
oligopolist must keep his costs as low as possible, at least lower than that
of his competitors. This is the reason why there is keen technological
competition in an oligopolistic market. In other words, there is incentive for
oligopoly finds to use new and efficient technique of production, to introduce
new products, to make innovations, to increase their productivity or to
reduce their cost of production to the possible minimum. They find it safe
to concentrate on efficiency rather than to indulge in price-war.

Some Implications of Sweezy’s Model
According to Sweezy, his model for price stability in an oligopolistic market
has the following implications:

First, since elasticity of the demand curve below point P is assumed
to be less than unity and MR beyond a point is negative, the conditions of
short-run equilibrium are not precise. That is, profit maximization rule,
MC= MR, cannot be applied to the short-run conditions.

Second, since MC can shift up and down between the finite points
J and K (Figure 3.40), MR remaining the same, his model deviates from the
marginal productivity theory, i.e., factor prices do not equal their marginal
revenue productivity.

Third, any short-term disturbance in MC will not affect the equilibrium
price or output and the total profits. Thus, the general belief that a successful
strike by the trade unions reduces profits gets little theoretical support from
Sweezy’s model.

Criticism

Thesb major criticism against this model is that it explains only the stabilization
of output and price. It does not tell, why and how the initial price is fixed at a
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certain level. The Sweezy’s thesis must therefore be regarded as an ex-post
rationalization rather than as an ex-ante explanation of market equilibrium.

Besides, Sweezy’s claim of price stability does not stand the test of
empirical verification: there is a surprising lack of price rigidity. Monopoly
prices have been found more stable than oligopoly prices. However,
economists are divided on the issue of price rigidity.  While Stigler  doubts
the existence of kinked-demand curve and price rigidity,  Liebhafsky  finds
considerable evidence of price rigidity in the US. Cohen and Cyert argue
that kink in the demand curve and price rigidity may exist for a brief period
for lack of inter-firm information, particularly when new and unknown rivals
enter the market. They are of the opinion that kink is clearly not a stable
long-run equilibrium.

Collusive Models of Oligopoly

From the non-collusive models, we now turn to the collusive models of the
oligopoly theory. In the non-collusive models, oligopoly firms are assumed to
act independently. In the collusive models, however, firms are assumed to
act in unison, i.e., in collusion with one another. This assumption is based on
empirical facts, rather than being conjectural.

Why Collusion?
There are at least three major factors which bring collusion between the
oligopolistic firms. First, collusion reduces the degree of competition between
the firms and helps them act monopolistically in their effort of profit maximization.
Second, collusion reduces the oligopolistic uncertainty surrounding the market
since cartel members are not supposed to act independently and in the manner
that is detrimental to the interest of other firms. Third, collusion forms a kind
of barrier to the entry of new firms.

Collusion between oligopoly firms may take many forms depending
on their relative strength, their objective and legal status of collusion.  There
are however two main types of collusion  (i) Cartels; and (ii) Price leadership.

1. Cartels under Oligopoly
A cartel is a formal organization of the oligopoly firms in an industry. Cartels
are the perfect form of collusion. A general purpose of cartels is to centralize
certain managerial decisions and functions of individual firm in the industry
with a view to promoting common benefits. Cartels may be in the form of
open collusion or secret collusion. Whether open or secret, cartel agreements
are explicit and formal in the sense that agreements are enforceable on member
firms trying to pursue an independent pricing policy. Cartels are therefore
regarded as the perfect form of collusion. Cartels and cartel type agreements
between the firms in manufacturing and trade are illegal in most countries. Yet,
cartels in the broader sense of the term exist in the form of trade associations,
professional organizations and the like.
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A cartel performs a variety of services for its members. The two
typical services of central importance are (i) fixing price for joint maximization
of industry profits; and (ii) market-sharing between it members. In this
section, we will examine these two activities of cartels.

Cartels and Profit Maximization

Let us suppose that a group of firms producing a homogeneous commodity
forms a cartel aiming at joint profit maximization. The firms appoint a central
management board with powers to decide the following aspects:

(i) the total quantity to be produced;
(ii) the price at which the product has to be sold; and
(iii) share or each firm in the total output.

The central management board is provided with cost figures of
individual firms. Besides, it is supposed to obtain the necessary data required
to formulate the market demand (AR) curve. The management board
calculates the marginal cost (MC) and marginal revenue (MR) for the industry.
Furthermore, the management board holds the position of a multiplant
monopoly. It determines the price and output for each firm in the manner
a multiplant monopoly determines the price and output for each plant.

The model of price and output determination for each is presented in
Figure 3.41. It is assumed for the sake of convenience that there are only
two firms, A and B, in the cartel. Their respective cost curves are given in
the first two panels of Figure 3.40. In the third panel, the AR and MR curves
represent the revenue conditions of the industry. The MC curve is the
summation of MC curves of the individual firms. The MC and MR intersect
at point C determining the industry output at OQ. The market price is
determined at PQ. The industry output OQ is so allocated between firms A
and B that for each of them MC = MR. The share of each firm in the
industry output, OQ, can be determined by drawing a line from point C and
parallel to X-axis through MC2 and MC1. The points of intersection C1 and
C2 determine the level of output for firms A and B, respectively. Thus, the
share of each of the two firms A and B, is determined at Oq1 and Oq2,
respectively, where Oq1 + Oq2 = OQ. Their respective profit can be
computed as (Pm – firm’s ac) × firm’s output, which is maximum. The total
profit of each firm may be different. But there is no motivation for changing
price-quantity combination, since their individual profit is maximum.
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Fig. 3.41 Price and Output Determination under Cartel

Critical Appraisal

Although monopoly solution to joint profit maximization by cartels look
theoretically sound, William Fellner gives the following reasons why joint profits
may not be maximized.

First, it is difficult to estimate market demand curve accurately since
each firm thinks that the demand for its own product is more elastic than
the market demand curve because its product is a perfect substitute for the
product of other firms.

Second, similarly an accurate estimation of industry’s MC curve is
highly improbable for lack of adequate and correct cost data. If industry’s
MC is incorrectly estimated, industry output can be only incorrectly
determined. Hence joint profit maximization is doubtful.

Third, cartel negotiations take a long time. During the period of
negotiation, the composition of the industry and its cost structure may change.
This may render the estimates irrelevant, even if they are correct. Besides,
if the number of firms increase beyond 20 or so, cartel formation becomes
difficult, or even if it is formed, it soon breaks down.

Fourth, there are ‘chiselers’ who have a strong temptation to give
secret concessions to their customers. This tendency in the members reduces
the prospect of joint profit maximization.

Fifth, if cartel price, like monopoly price, is very high, it may invite
government attention and interference. For the fear of government interference,
members may not charge the cartel price.

Sixth, another reason for not charging the cartel price is the fear of
entry of new firms. The high cartel price which yields monopoly profit may
attract new firms to the industry. To prevent the entry of new firms, some
firms may decide on their own not to charge the cartel price.

Finally, another reason for not charging the cartel price is the desire
to build a public image or good reputation. Some firms may, to this end,
decide to charge only a fair price and realize only a fair profit.
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Cartel and Market-Sharing
The market-sharing cartels are more common because this kind of collusion
permits a considerable degree of freedom in respect of style of the product,
advertising and other selling activities. There are two main methods of market
allocations: (i) non-price competition, and (ii) quota system.

(i) Non-price Competition
The non-price competition agreements are usually associated with loose cartels.
Under this kind of arrangement between the firms, a uniform price is fixed and
each firm is allowed to sell as much as it can at the cartel price. The only
requirement is that firms are not allowed to reduce the price below the cartel
price.

The cartel price is a bargain price. While low-cost firms press for a
low price, the high-cost firms press for a higher price. But the cartel price
is so fixed by mutual consent that all member firms are able to make some
profits. But the firms are allowed to compete with one another in the market
on a non-price basis. That is, they are allowed to change the style of their
product, innovate new designs, and to promote their sales by advertising.

Whether this arrangement works or breaks down depends on the
cost conditions of the individual firms. If some firms expect to increase their
profits by violating the price agreements, they will indulge in cheating by
charging lower price. This may lead to a price-war and cartel may break-
down.

(ii) Quota System
The second method of market-sharing is quota system. Under this system,
the cartel fixes a quota of market-share for each firm. There is no uniform
principle for fixing quota. In practice, however, the main considerations are (i)
bargaining ability of a firm and its relative importance in the industry, (ii) the
relative sales of the firms in pre-cartel period, and (iii) production capacity of
the firm. The choice of base period depends on the bargaining ability of the
firm.

Another popular basis of market-sharing is the geographical division
of market. Examples of this kind of market-sharing are mostly found in the
case of international markets.

Unequal Quota for Unequal Firms. Fixation of quota is a difficult
proposition. Nevertheless, some theoretical guidelines for market-sharing
have been suggested by the economists: (i) unequal quota for unequal firms,
i.e., firms with different cost curves, and (ii) equal quota for equal firms—
firms with identical cost and revenue curves.

A reasonable criterion of ideal market-sharing can be to share the
total market between the cartel members in such proportions that the
industry’s marginal cost equals the marginal cost of individual firms. This
criterion is illustrated in Figure 3.42. The profit maximizing output of the
industry is OQ. The industry output OQ is shared between the two firms A
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and B, as Oq1 and Oq2, respectively. Note that OQ = Oq1 + Oq2. At output
Oq1, mc of firm A equals industry’s marginal cost, MC, and at output Oq2,
mc of firm B equals MC. Thus, under quota system, the quota for firms A
and B may be fixed as Oq1 and Oq2, respectively. Given the quota allocation,
the firm may set different prices for their product depending on the position
and elasticity of their individual demand curves. This criterion is identical to
the one adopted by a multiplant monopolist in the short-run, to allocate the
total output between the plants.

Equal Quota for Equal Firms. Another reasonable criterion for
market-sharing under quota system is equal market-share for equal firms.
This criterion is applicable where all have identical cost and revenue curves.
This criterion also leads to a monopoly solution. It also resembles
Chamberlin’s duopoly model.

To illustrate the quota allocation, let us assume that there are only two
firms, A and B. Their AR, MR and MC curves are given as shown in Figure
3.10(a) and (b). The market revenue and cost curves, which are obtained
by adding up individual revenue and cost curves, respectively, are presented
in part (c) of the figure. The industry output is determined at OQM. The
quota for each firm, which maximizes their profits, is so determined that
OQM = OQA + OQB. Given the identical cost and revenue conditions, OQA
= OQB. That is, market is divided equally between firms A and B. This
result can be obtained also by drawing an ordinate from point R where price
line (PM) intersects the MR.

Fig. 3.42 Quota Allocation under Cartel Agreements

It may be mentioned at the end that cartels do not necessarily create
the conditions for price stability in an oligopolistic market. Most cartels are
loose. Cartel agreements are generally not binding on the members. Cartels
do not prevent the possibility of entry of new firms. On the contrary, by
ensuring monopoly profits, cartels in fact create conditions which attract
new firms to the industry. Besides, chiselers and free-riders create conditions
for instability in price and output.

2. Price Leadership Models of Oligopoly

Collusion through price leadership is another form of collusion between
oligopoly firms. Price leadership is an informal position of a firm in an
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oligopolistic setting to lead other firm in fixing price of their product. This
leadership may emerge spontaneously due to technical reasons or out of tacit
or explicit agreements between the firms to assign leadership role to 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 is the leading role played by the dominant
firm, the largest firm in the industry. The dominant firm takes lead in price
changes and the smaller ones follow. Sometimes price leadership is
barometric. In the barometric price leadership, one of the firms, not
necessary the dominant one, takes lead in announcing change in price,
particularly when such a change is due but is not affected due to uncertainty
in the market.

The price leadership is possible under both product homogeneity
and product differentiation or heterogeneity. There may be however price
differentials commensurating with product differentiation. Price differentials
may also exist on account of cost differentials.

Another important aspect of price leadership is that it often serves as
a means to price discipline and price stabilisation. Achievement of this
objective establishes an effective price leadership. Such price leadership can
however exist only when (i) number of firms is small; (ii) entry to the
industry is restricted; (iii) products are, by and large, homogeneous;
(iv) demand for industry is inelastic or has very low elasticity; and (v) firms
have almost similar cost curves.

The three common types of price leaderships are:
(i) Price leadership by a low-cost firm;
(ii) Price leadership by a dominant firm;
(iii) Barometric price-leadership.

(i) Price Leadership by a Low-cost Firm
How price and output decisions are taken under price leadership of a low-
cost firm is illustrated in Figure 3.43. Suppose all the firms face identical revenue
curves as shown by AR = D and MR. But the largest firm or the low-cost firm,
has its cost curves as shown by AC1 and MC1 whereas all other rival firms,
smaller in size have their cost curves as shown by AC2 and MC2. The largest
firm has the economies of scale and its cost of production is lower than that of
other firms. Given the cost and revenue conditions, the low-cost firm would
find it most profitable to fix its price at OP2 (= LQ2) and sell quantity OQ2.
Since at this level of output its MC = MR, its profit will be maximum. On the
other hand, the high-cost firms would be in a position to maximize their profit
at price OP3 and quantity OQ1. However, if low-cost firms charge profit
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maximizing price OP3, they would lose their customers to the low-cost firm
charging a lower price OP2. The high-cost firms are therefore forced to accept
the price OP2 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 its price down to OP1. At price OP1, the low-cost firm can sell the
same quantity OQ2 and make, of course, only normal profit as its AC = price
OP1. But, it may not do so for the fear of anti-monopoly laws.

Fig. 3.43 Price Leadership

(ii) Price Leadership by the Dominant Firm
Price leadership by the dominant firm is more common than by a low-cost
firm. In the analysis of price leadership by a dominant firm, it is assumed that
there exists a large-size firm in the industry, which supplies a large proportion
of the total market. The dominance of the large firm is indicated by the fact
that it could possibly eliminate all its rival firms by price-cutting. But then the
large firm gains the status of a monopoly which may create legal problems.
The dominant firm therefore compromises with the existence of rival firms in
the market. It uses its dominance to set its price so as to maximize its price.
The smaller firms have no alternative but to accept the price set by the dominant
firm. The smaller firms recognize their position and behave just like a firm in a
perfectly competitive market. That is, smaller firms assume that their demand
curve is a straight horizontal line.

The price leadership and market sharing between the dominant firm
and the other firms as a group is illustrated in Figure 3.44. Suppose that the
market demand curve is given by DDM in part (a) of the figure. The problem
confronting the dominant firm is to determine its price and output that will
maximize its profits, leaving the rest of the market to be jointly supplied by
the small firms. Now the dominant firm has to find its own demand curve.
Given the market demand curve (DDm) and joint supply curve of small firms
(SSs), the dominant firm finds its demand curve by  deducting from the
market demand the quantity supplied jointly by the small firms below the
equilibrium price. The part of the market demand not supplied by the small
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firms will be its own share. Thus, the market share of the dominant firm
equals the market demand less the share of small firms.

For example, suppose equilibrium price is set at OP3, the total supply
by the smaller firms is P3E which equals the market demand. Therefore, at
price OP3, the market left for the dominant firm is zero. When price is OP ,

market demand is PB  out of which PA  is supplied by smaller firms. The
market unsupplied by the smaller firms is AB. Thus, at price OP ,  the
demand for dominant firm’s product equals

PB PA AB− =

Similarly, when price is reduced to OP2, the demand for dominant
firm’s  product is CF. Following this process, the market-share of the
dominant firm at other prices can be easily obtained.

The information so derived and plotted graphically gives P3DL as the
demand curve for the dominant form [Figure 3.44(b)]. Since the relation
between AR and MR is known, the MR curve for the dominant firm can be
derived as MRL [Figure 3.44(b)]. If the MC curve of the dominant firm is
assumed to be given as MCL, its profit maximizing output will be OQL and
price OP  = PQL.

Once the dominant firm sets its price at OP ,  the market demand
curve for the small firms is the horizontal straight line PB,  because they can
sell, at this price, as much as they can produce. But, in order to maximize
their joint profits, small firms will produce only PA.  Recall that given the
price, the line PB  is the same as their AR = MR line and their supply curve
P1SS, intersects AR = MR at point A. For small firms, therefore, profit-
maximizing output is PA.

(a) Small Firms (b) Dominant Firm

Fig. 3.44 Price Determination by the Dominant Firm

Finally, the dominant firm sets its price at OP  which is accepted by
the small firms. Thus, the dominant firm plays the role of a price leader. If
it wants to eliminate the small firm it may set its price at OP1 (though at a
loss in the short run) at which  small firms would not be able to survive. But,
for the legal reason mentioned above, the dominant oligopoly firm would not
do so. It would prefer, and be content, with its position of a price leader.
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Critical Appraisal of Price Leadership Model

The price leadership model, as presented above, yields a stable solution to the
problem of oligopoly pricing and output determination, only if small firms
faithfully follow the leader. That is, small firms produce a right quantity and
charge the price set by the dominant firm. Besides, the model requires that the
dominant firm should be both a large and low-cost firm. For, if a firm does not
enjoy the advantages of being large enough and, consequent upon it, the
advantages of its low cost, it cannot act as a price leader.

In practice, however, one finds many cases of price leadership by a
firm which is neither a large nor a low-cost firm. But such cases are found
mostly under recessionary conditions when a relatively smaller firm reduces
its price to survive in the market.

Furthermore, if a leading firm loses its cost advantages, it loses also
its leadership. Such cases are frequent in the real business world. Leadership
also changes following the innovations of products and techniques of
production by the smaller firms.

Besides, where there are many large firms of equal size and have
some cost advantage, price leadership of any firm or group of firms becomes
less probable, particularly when number of small firms is smaller than that
of large firms. Under such conditions, barometric leadership emerges.

Lastly, it is assumed that entry of new firms is prevented either by
low-cost or by initial high cost. In practice, however, many firms having the
capacity to diversify their products enter the industry with relatively initial
low-cost.

For these reasons, leadership model is not a realistic one as it is
based on unrealistic assumptions. For the same reasons, the solution given
by leadership model may not be stable.

(iii) Barometric Price Leadership
Another form of price leadership is barometric price leadership. In this form
of price leadership, a firm initiates well publicised changes in price that are
generally followed by the rival firms in the industry. The price leader may not
necessarily be the largest firm of the industry. The barometric firm is however
supposed to have a better knowledge of prevailing market conditions and has
an ability to predict the market conditions more precisely than any of its
competitors. This qualification of the barometric firm should have been
established in the past. Price decisions by a firm having the qualifications of
price leadership is regarded as a barometer which reflects the changes in
business conditions and environment of the industry. The price changes
announced by the barometric firm serves as a barometer of changes in demand
and supply conditions in the market.

The barometric leadership evolves for various reasons of which the
major ones are following.
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First, the rivalry between the larger firms may lead to cut-throat
competition to the disadvantage of all the firms. On the other hand, rivalry
between the larger firms may make them unacceptable as a leader. So a
firm which has better predictive ability emerges as price leader.

Second, most firms in the industry may have neither the capacity nor
the desire to make continuous calculations of cost, demand and supply
conditions. Therefore, they find it advantageous to accept the price changes
made by a firm which has a proven ability to make reasonably good forecasts.

Third, Kaplan  et.al., state that barometric price leadership often
develops as a reaction to a long economic warfare in which all the firms are
losers.

Concluding Remarks on Oligopoly Models

Most oligopoly models concentrate on price competition. In reality, however,
as it is obvious from the above discussion that oligopolists may be reluctant to
wage price-war and encroach upon each other’s market-share. It means that
there is an absence of price-competition in the oligopolistic market structure.
The absence of 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 most important methods of non-price competition.

First, non-price competition involves product differentiation which is
intended to attract new customers by creating preference for the new design
and variety of product.

Second, perhaps the most important technique of non-price
competition is advertisement. The primary objective of advertising is to
make the demand curve for the product shift upward. The sellers try to
encroach on the markets of other sellers through advertising. Advertising is
also necessary to retain the market-share if there is tough competition between
the firms.

3.9 The Game Theory Approach to Oligopoly

We have discussed in this unit so far the classical non-collusive models of
oligopoly firms and collusive models, i.e., price and output determination under
cartel system. The conclusion that emerges from the classical models is that
none of the models discussed so far explains satisfactorily the actions and
reactions of oligopoly firms and price and output determination in an oligopoly
market. However, the search for a reasonable explanation of the behaviour of
the oligopoly firms does not end here. The classical theories show, in fact, only
the beginning of the effort to analyse firms’ behaviour in an oligopoly market.
In recent years, economists have attempted to use a mathematical technique
called game theory to explain the collusion among the oligopoly firms. The
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game theory approach was developed  in 1944 by a mathematician John von
Neumann (1903–57), and an economist Oscar Margenstern (1902–77). In
recent times, the game theory approach is regarded as “economists’ most
widely used approach to analyse oligopoly behaviour”.

In this section, we discuss the game theory approach to explain the
strategic interaction among the oligopoly firms. This approach uses the
apparatus of game theory—a mathematical technique—to show how
oligopoly firms play their game of business. The game theory approach uses
two fundamental tools—strategic actions by the firms and pay-off matrix
of their actions—to find the optimum solution. As already mentioned, the
first systematic attempt was made in this field by von Neumann and
Margenstern. Though their work was followed by many others, Martin
Shubik  is regarded as the ‘most prominent proponent of the game-theory
approach’ who seems to believe that the only hope for the development of
a general theory of oligopoly is the games theory.  Though his hope does not
seem to be borne out by further attempts in this area, the usefulness of game
theory in revealing the intricate behavioural pattern of the oligopoly firms
cannot be denied. Here, we present an elementary description of the game
theory as applied to oligopoly.  We will first illustrate the nature of the
problem faced by the oligopoly firms in their strategy formulation.

The Nature of the Problem: Prisoners’ Dilemma
The nature of the problem faced by the oligopoly firms is best explained by the
Prisoners’ Dilemma Game. To illustrate prisoners’ dilemma, let us suppose
that there are two persons, A and B who are partners in a case of kidnapping
for ransom. On a tip-off, the CBI arrests A and B on suspicion of their
involvement in kidnapping a person. They are arrested and lodged in separate
jails with no possibility of communication between them. They are being
interrogated separately by the CBI officials with following conditions disclosed
to them in isolation.

1. If you confess your involvement in kidnapping, you will get a 5-year
imprisonment.

2. If you deny your involvement and your partner denies too, you will
be set free for lack of evidence.

3. If one of you confesses and turns approver, and other does not, then
one who confesses gets a 2-year imprisonment, and one who does
not confess gets 10-year imprisonment.
Given these conditions, each suspect has two options open to him: (i)

to confess, and (ii) not to confess. Now, both A and B face a dilemma on
how to decide whether or not to confess. While taking a decision, both
have a common objective, i.e., to minimize the period of imprisonment.
Given this objective, the option is quite simple that both of them deny their
involvement in kidnapping. But, there is no certainty that if one denies, the
other will also deny: the other may confess and turn approver, with this
uncertainty, the dilemma in making a choice still remains. For example, if A
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denies his involvement, and B confesses (settles for a 2-year imprisonment),
then A gets a 10-year jail term. So is the case with B. If they both confess,
then they get a 5-year jail term each. Then what to do? That is the dilemma.
The nature of their problem of decision-making is illustrated in the Table 3.3
in the form of a ‘pay-off matrix’. The pay-off matrix shows the pay-offs of
their different options in terms of the number of years in jail.

Table 3.3 Prisoner’s Dilemma

B’s Option

Increase Ad Don’tIncrease

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 A knows what R will do nor B knows
what A will do. When they both confess, each gets a 5-year jail term. This
is the second best option. For his decision to confess, A might formulate his
strategy in the following manner. He argues to himself: If I confess (though
I am innocent), I will get a maximum of 5 years’ imprisonment. But, if I deny
(which I must) and B confesses and turns approver, I will get 10 years’
imprisonment. And, that will be the worst of the worst. It is quite likely that
suspect B also reasons out in the same manner, even if he too is innocent.

If they both confess, they would avoid 10 year’s 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
The prisoners’ dilemma illustrates the nature of problems oligopoly firm are
confronted with in the formulation of their business strategy with respect to
strategic advertising, price-cutting and cheating in case of a cartel. Look at the
nature of problems an oligopoly firm is confronted with when it plans to increase
its advertisement expenditure (ad-expenditure for short). The basic issue is
whether or not to increase the ad-expenditure. If the answer is ‘do not increase’,
then the questions are: will the rival firms increase ad-expenditure or will they
not? And if they do, what will be the consequences for the firm under
consideration? And, if the answer is ‘increase’, then the following questions
arise: what will be the reaction of the rival firms? Will they increase or will they
not increase their ad-expenditure? What will be the pay-off if they do not and
what if they do? If the rival firms do increase their advertising, what will be the
pay-off to the firm? Will the firm be a net gainer or a net loser? The firm will
have to find the answer to these queries under the conditions of uncertainty. It
will have to anticipate actions, reactions and counteraction by the rival firms
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and chalk out to own strategy. It is in case of such problems that the case of
prisoners’ dilemma becomes an illustrative example.

Application of Game Theory to Oligopoly

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, A and B, i.e., the
case of a duopoly. We know that in all the games, the players have to anticipate
the move made by the opposite player(s) and formulate their own strategy to
counter the different possible moves by the rival. To apply the game theory to
the case of ‘whether or not to increase ad-expenditure’ the firm needs to
know or anticipate the following:

(i) Counter moves by the rival firm in response to increase in ad-
expenditure by this firm, and

(ii) The pay-offs of this strategy when (a) the rival firm does not react,
and (b) the rival firm does make a counter move by increasing its ad-
expenditure.
After this data is obtained, the firm will have to decide on the best

possible strategy for playing the game and achieving its objective of, say,
increasing sales and 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 basic objective of applying the game theory is to arrive at the
dominant strategy.

Suppose that the possible outcomes of the ad-game under the
alternative moves are given in the pay-off matrix presented in Table 3.4.

Table 3.4 Pay-off Matrix of the Ad-Game
(Increase in sales in million `)

B’s Option

Confess Deny

A B A B

Increase Ad 20 10 30 0

A’s Options A B A B

Don’t increase 10 5 15 5

As the matrix shows, if Firm A decides to increase its ad-expenditure,
and Firm B counteracts A’s move by increasing its own ad-expenditure,
Firm A’s sales go up by `. 20 million and that of Firm B by `. 10 million.
And, if Firm A increases its advertisement and B does not, then Firm A’s
sales gain is ` 30 million and no gain to Firm B. One can similarly find the
pay-offs of the stategy ‘Don’t increase’ in case of both of firms.
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Given the pay-off matrix, the question arises, what strategy should
Firm A choose to optimize its gain from extra ad-expenditure, irrespective
of counteraction by the rival Firm B. It is clear from the pay-off matrix that
Firm A will choose the strategy of increasing the ad-expenditure because,
no matter what Firm B does, its sales increase by at least ` 20 million. This
is, therefore, the dominant strategy for Firm A. A better situation could be
that when Firm A increases its expenditure on advertisement, Firm B does
not. In that case, Firm A’s sales could increase by ` 30 million and sales
of Firm B do not increase. But there is a greater possibility that Firm B will
go for counter-advertising in anticipation of losing a part of its market to
Firm A in future. Therefore, a strategy based on the assumption that Firm
B will not increase its ad-expenditure involves a great of uncertainty.

Nash Equilibrium. In the preceding section, we have used a very
simple example to illustrate the application of game theory to an oligopolistic
market setting, with the simplifying assumptions: (i) that strategy formulation
is a one-time affair, (ii) that one firm initiates the competitive warfare and
other firms only react; and (iii) that there exists a dominant strategy—a
strategy which gives an optimum solution. The real-life situation is, however,
much more complex. There is a continuous one-to-one and tit-for-tat kind
of warfare. Actions, reactions and counteractions are regular phenomena.
Under these conditions, a dominant strategy is often non-existent. To
analyse this kind of situation, John Nash,  an American mathematician,
developed a technique, known as Nash equilibrium. Nash equilibrium
technique seeks to establish that each firm does the best it can, given the
strategy of its competitors and a Nash equilibrium is one in which none
of the players can improve their pay-off given the strategy of the other
players. In case of our example, Nash equilibrium can be defined as one
in which none of the firms can increase its pay-off (sales) given the strategy
of the rival firm.

The Nash equilibrium can be illustrated by making some modifications
in the pay-off matrix given in Table 3.4. Now we assume that action and
counter action between Firms A and B is a regular phenomenon and the
pay-off matrix that appears finally is given in Table 3.5. The only change in
the modified pay-off matrix is that if neither Firm A nor Firm B increases
its ad-expenditure, then pay-offs change from (15, 5) to (25, 5).
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Table 3.5 Pay-off Matrix of the Ad-Game (Increase in sales in milion `)

B’s Option

Increase Ad Don’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

It can be seen from the pay-off matrix (Table 3.4) that Firm A has
no more a dominant strategy. Its optimum decision depends now on what
Firm B does. If Firm B increases its ad-expenditure, Firm A has no option
but to increase its advertisement expenditure. And, if Firm A reinforces its
advertisement, Firm B will have to follow the suit. On the other hand, if Firm
B does not increase its ad-expenditure, Firm A does the best by increasing
its ad-expenditure. Under these conditions, the conclusion that both the
firms arrive at is to increase ad-expenditure if the other firm does so, and
‘don’t increase’, if the, competitor ‘does not increase’. In the ultimate
analysis, however, both the firms will decide to increase the ad-expenditure.
The reason is that if none of the firms increases advertisement, Firm A gains
more in terms of increase in its sales (` 25 million) and the gain of Firm B
is much less (` 5 million only). And, if Firm B increases advertisement
expenditure, its sales increase by ` 10 million.  Therefore, Firm B would do
best to increase its ad-expenditure. In that case, Firm A will have no option
but to increase its ad-expenditure, Thus, the final conclusion that emerges
is that both the firms will go for advertisement war. In that case, each firm
finds that it is doing the best given what the rival firm is doing. This is the
Nash equilibrium.

However, there are situations in which there can be more than one
Nash 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 worthless to wage
advertisement war and may settle for ‘don’t increase’ situation. Thus, there
are two possible Nash equilibria.

Check Your Progress-6

1. What do you understand by the direct and indirect effects of a
seller’s moves?

2. Under what conditions does price leadership exist?
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3.10 Let Us Sum Up

• Conventional theory of firm assumes profit maximization as the sole
objective of business firms. Recent researches on this issue reveal
that the objectives that business firm pursue are more than one.

• A perfectly competitive market is characterized by (a) large number
of buyers and sellers, (b) homogenous product, (c) perfect mobility
of factors of production, (d) free entry and free exit of firms (e)
perfect knowledge about the market, and (f) no government control.

• Under perfect competition, a firm has no power to determine the
price – it is a price taker, not a price maker.

• Under perfect competition, a firm reaches its equilibrium where its
MR = MC. On this condition, the firm may make more than normal
profit, or even a loss.

• In the long-run, a firm attains its equilibrium where AR = MR = LAC
= LMC. This condition gives only normal profit to all the firms. Firms
earning less than normal profit are bound to close down.

• A monopoly firm is a single seller of a product without a close
substitute— if not a single seller, it supplies most of the market.

• Monopoly power arises due to (i) legal provision for creating monopoly,
(ii) a firm’s control over key raw materials, (iii) patent right to produce
and sell a product, and (iv) efficiently of the firm.

• A monopoly firm faces a downward sloping demand curve (the AR
curve) and the marginal revenue (MR) curves.

• The rules for the determination of equilibrium price and output under
monopoly are the same as under perfect competition, i.e., MR = MC
under the condition of declining MR and rising MC.

• When a monopoly firm faces two or more markets with different
demand curves, it charges a different price in each market. This is
called price discrimination.

• Comparatively, price under monopoly is higher and equilibrium output
lower than that under perfect competition.

• Economists have suggested different measures of monopoly power,
e.g. number of firms, concentration ratio, and excess profit earned by
a firm.

• Monopolistic competition is a market structure in which there is a
large number of firms selling differentiated products, which are close
but not perfect substitutes.
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• The theory of price and output determination was constructed by
Edward H. Chamberlin. He developed his theory on the assumption
that all the competing firms have the same cost curves and face the
same demand curve in the short-run but a different demand curve in
the long-run.

• Price and output determination in the long-run is based on three
different conditions: (i) there is free entry of competing firms, but no
price competition between the firms, (ii) there is price competition
between the firms but no entry of new firms, and (iii) both conditions
(i) and (ii) operate simultaneously.

• When firms incur selling cost, their equilibrium output increases but at
a higher cost and price.

• Oligopoly is the most prominent features of the modern business
world. rconomists have developed a number of theories to analyze
price and output determination under oligopoly.

• Oligopoly is a market structure is which a small number of firms carry
out their business either with intensive competition with one another
or form a cartel. Based on this pattern,  the oligopoly models can be
classified as (i) non-collusive or free competition models, and (ii)
collusive models. Early models of oligopoly were developed under
the condition of duopoly—with only two firms.

• Non-collusive models include two most important models: (i)
Chamberlin’s oligopoly models, and (ii) Sweezy’s Kinked demand
curve model.

• Collusive models include (i) cartel models, and (ii) price leadership
model. Carrel model deals with the system of division of the market
among the firms, based on profit melanization hypothesis.
Price leadership models have been formulated under two conditions:
(a) price leadership by a low-cost firm, and (b) price leadership by
the dominant firm. These models show that the leader fixes the price
of its product which all other firms are supposed to follow.

• Modern economists apply game theory to analyze the behaviour of
oligopoly firms in taking decision on price and output determination.

3.11 Key Words

• Market structure: Market structure refers to the organizational
features of an industry that influence the firm’s behaviour in its choice
of price and output.

• Constant cost industry: An industry in which factor prices are
independent of the rate of increase in factor demand is referred to as
constant cost industry.
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• Increasing cost industry: An industry is referred to as an increasing
cost industry if factor prices increase due to increase in demand for
inputs.

• Pure monopoly: Pure monopoly signifies an absolute power to
produce and sell a product which has no close substitute.

• Concentration ratio: The concentration ratio is one of the widely
used criteria used for measuring monopoly power.

• Monopolistic competition: A market structure in which a large
number of sellers sell differentiated products which are close, but not
perfect, substitutes for one another.

3.12 Terminal Questions

Short-Answer Questions

1. Distinguish between perfect and pure competition.
2. What is the relative position of a firm in a perfectly competitive

industry? How does it choose its price and output?
3. Under what market conditions a firm is a price-taker? What would

happen to a firm if it becomes price-maker?
4. Under perfect competition average revenue equals average cost in

the long-run. Why do firms produce under such a condition?
5. Show how under the condition of perfect competition in the long-run,

the price of a commodity equal to its average and marginal cost.
6. Bring out the essential difference in the nature of equilibrium of a firm

under perfect competition in the short-run and in the long-run.
7. What is the basis of the short-run supply curve of a competitive firm?

What is its likely shape?
8. Write a short note on the relationship between a firm’s short-run cost

curves and supply curve.
9. If all the firms in a perfectly competitive industry have U-shaped cost

curves, can then supply curve of the industry be downward sloping?
10. Suppose that a competitive firm is in long-run equilibrium. What

would happen to price in the long-run if there is a rise in demand for
the product of the industry?

11. What is monopoly? What are the sources of monopoly?
12. Write a note on ‘The Relationship between average revenue and

marginal revenue under (i) perfect competition and (ii) monopoly’.
13. For a profit-maximizing monopoly, price is greater than marginal cost

and it remains so over a large range of output. Why does then a
monopolist not produce more than where its MC = MR?
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14. When MC = 0, where does a monopoly firm set the price for its
product? Why does it not fix its price where e < 1?

15. ‘There is no supply curve of a monopoly firm’. Do you agree with
this statement? Give reasons.

16. What is meant by “dead weight loss”? Why does it arise only under
monopoly and not under perfect competition?

17. State the conditions under which price discrimination is (a) possible,
and (b) profitable.

18. How does the discriminating monopolists, equilibrium price-output
configuration compare with that of the monopolists equilibrium
behaviour?

19. What are the prerequisities of price discrimination? How does a
discriminating monopolist allocate his output in different markets to
charge different prices?

20. Why should the government control a monopoly price? Under what
conditions is monopoly economically desirable?

21. What is meant by monopoly power? How is the degree of monopoly
measured?

22. How is the equilibrium of a firm affected under monopolistic
competition where there is no barrier to entry of new firms?

23. What is meant by selling cost? How does it affect a firm’s AR and
AC and how does it affect a firm’s equilibrium when all firms are
indulging in competitive advertising?

24. Briefly explain Cournot’s duopoly model and apply his solution to
oligopoly. Does it provide a stable solution?

25. Explain how price is determined under oligopoly under conditions of
price leadership.

Long-Answer Questions

1. Analyse the equilibrium of a firm under the conditions of perfect
competition in the short-run.

2. Discuss the importance of AR, AC, MR and MC in determining a
firm’s equilibrium under perfect competition.

3. Explain the short-run equilibrium of a competitive firm. Under what
conditions would a competitive firm close down its business in the
short-run?

4. Do you agree that perfect competition leads to optimization of the
size of the firm? Illustrate graphically.

5. Distinguish between short-run and long-run equilibrium of a firm
operating under perfect competition. What is the difference, if any, in
conditions of equilibrium in the two cases?
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6. How is short-run supply curve of a firm derived under perfect
competition? Explain and illustrate.

7. Illustrate the derivation of the long-run supply curve of an industry
under perfect competition and decreasing cost.

8. How are the revenue and cost curves under monopoly different from
those under perfect competition? How are AR and MR curves related
to one another?

9. How is pricing under monopoly different from that under perfect
competition? Can a monopoly firm fix any price for its product?

10. Explain the equilibrium of a monopoly firm in the short-run. Is monopoly
price always higher than the competitive price?

11. A monopoly firm may earn normal or abnormal profits or may even
incur losses in the short-run. Do you agree with this statement? Give
reasons for and illustrate your answer.

12. Will a monopolist remain in business in the short run if it is just
covering its average variable costs? Explain with the help of a diagram.

13. Would the monopolist ever operate on the inelastic portion of his
demand curve? Explain your answer.

14. Unlike a firm under perfect competition, a monopolist does not have
a supply curve. Discuss.

15. Compare monopoly and perfect competition with regard to the
following: (i) price, (ii) output, (iii) welfare, (iv) relationship between
MC and price.

16. Show the difference between the long-run equilibrium of a competitive
firm and the long-run equilibrium of a monopoly firm with regard to
the following: (i) price, (ii) profits, (iii) use of capacity.

17. What is price discrimination? Explain and distinguish between the
first, second and the third degree of price discrimination.

18. What are the necessary conditions of price discrimination under
monopoly? Show how a profit maximizing discriminating monopolist
distributes his output in two markets and charge different prices?

19. Show graphically the determination of profit maximizing equilibrium of
discriminating monopolist. Is price discrimination socially desirable?

20. Explain how discriminating monopolist’s equilibrium price-output
configuration compares with that of a simple monopolist’s equilibrium
behaviour?

21. Discuss the equilibrium of a discriminating monopolist if one of the
markets is perfectly competitive.

22. Discuss the equilibrium of a firm under monopolistic competition under
the condition of price competition among the firms.
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23. Explain Chamberlin’s Model of duopoly. How is it different from
Cournot’s model?
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1.14 Model Answers to ‘Check Your Progress’

Check Your Progress-1

1. Perfect competition is a market situation in which a large number of
producers offers a homogeneous product to a very large number of
buyers of the product. In a perfect competition, both buyers and
sellers are price takers, not price makers. The price of a commodity
is determined in this kind of market by market demand and market
supply. Each firm is in competition with such a large number of firms
that there is virtually no competition. This kind of market is more of
a hypothetical nature than a common or realistic one.

2. The three different degrees of competition created by imperfect
competition are: (i) monopolistic competition, (ii) oligopoly and
(iii) monopoly.

Check Your Progress-2

1. In the short-run equilibrium, a firm may not always make profits. In
the short-run, it may earn just a normal profit or even make losses.
Whether a firm makes abnormal profits, normal profits, or losses
depends on its cost and revenue conditions.

2. An industry is in equilibrium when its market demand equals its market
supply.
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Check Your Progress-3

1. An industry is referred to as an increasing cost industry if factor
prices increase in demand for inputs. The long-run supply curve of an
increasing cost industry has a positive slop.

2. The long-run conditions faced by a monopolist are different from
those faced by competitive firms in an important respect, i.e., the
entry of new firms into the industry. While in a competitive industry,
there is free entry of new firms to the industry, a monopoly firm is
protected from competition by the barriers to entry.

Check Your Progress-4

1. A monopolist, simply by virtue of its monopoly power, is capable of
charging different prices from different consumers or groups of
consumers. When the same (or slightly differentiated) product is sold
at different prices to different consumers, it is called price
discrimination. When a monopolist sells the same product at different
prices to different buyers, the monopoly is called a discriminatory
monopoly.

2. Consumers are discriminated in respect of prices on the basis of their
incomes or purchasing powers, geographical location, age, sex, the
quantity they purchase, their association with the sellers, frequency of
visits to the shop, the purpose of the use of the commodity or service,
and on other grounds that the seller may find suitable.

3. The measures of monopoly power are:
(a) number-of-firms criterion
(b) concentration ratio
(c) excess profitability criteria
(d) Triffin’s cross-elasticity criterion

Check Your Progress-5

1. Selling costs affect demand curve in two ways, which are as follows:
(a) Selling costs make the demand curve for the product shift upward

by informing consumers about the availability of the product and
by increasing consumer’s preference for the product.

(b) Selling cost makes the demand curve less elastic by strengthening
the consumers’ preference for the product.

2. Two products are considered to be economic substitutes for each
other if they satisfy the same want and have more or less the same
price.
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Check Your Progress-6

1. The total consequence of a seller’s move consists of both its direct
and indirect effects. The direct effects are those which results from a
seller’s own action, rival sellers not reacting to his action. The indirect
effects are those which result from the reaction of the rival sellers to
the moves made by a seller.

2. Price leadership can exist under the following conditions:
(i) Number of firms is small
(ii) Entry to the industry is restricted
(iii) Products are, by and large, homogenous
(iv) Demand for industry is inelastic or has very low elasticity
(v) Firms have almost similar cost curves.
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BLOCK-IV
Unit-4

FACTOR PRICING I

Structure
4.0 Objectives
4.1 Introduction
4.2 Demand for Factors
4.3 Marginal Productivity Theory of Distribution
4.4 Perfect Competition and Resource Demand

4.4.1 Supply of Labour
4.4.2 Wage Determination under Condition of Perfect Competition
4.4.3 Wage Determination under Imperfect Competition
4.4.4 Exploitation of Labour

4.5 Imperfect Competition and Resource Demand
4.6 Ricardian and Modern Theories of Rent

4.6.1 Rent is Surplus
4.6.2 Quasi-Rent

4.7 Let Us Sum Up
4.8 Key Words
4.9 Terminal Questions

4.10 Suggested Readings
4.11 Model Answers to ‘Check Your Progress’

4.0 Objectives

After going through this unit, you will be able to:
• Analyse marginal productivity theory and demand for factors
• Explain perfect and imperfect competition and resource demand
• Discuss imperfect competition in the factor market
• Recardian and modern theories of rent
• Discuss quasi-rent

4.1 Introduction

The theory of factor pricing is generally known as the marginal productivity
theory of distribution. This name is not fully descriptive because the idea of
marginal productivity comes in only on the demand side and in every pricing
process, supply is just as important as demand. Therefore, markets for the
factors of production can be evaluated in a demand and supply context. In this
respect, resources-price theory is generally analogous to the theory of product
price.
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As with all prices in competitive markets, the price of any factor of
production is determined by supply and demand. However, the factors of
production are not demanded in order to obtain ownership, as is the case
with consumer goods, but rather because of the stream of services they
offer. For example, the demand for labour implies a demand for the mental
and physical effort of workers involved in production. Due to of this, the
demand for labour (and indeed for any factor of production) is referred to
as a derived demand rather than a direct demand. It is derived from the
demand for the product, which labour (and all other factors) produces.

The classical theory of income distribution is the marginal productivity
theory. According to this theory, firms will continue to employ factors of
production until the employment of the marginal unit of each factor adds as
much to revenue as it does to costs. For simplicity, it is sometimes assumed
that there is perfect competition in the market in which the product is sold
so that firms sell their entire output at the ruling market price. In these
circumstances, the contribution of the marginal unit of any factor of production,
that is, its marginal revenue product, is equal to the factor’s marginal physical
product multiplied by the price at which the product is sold.

4.2 Demand for Factors

So far, we have concentrated on markets in which consumers are buyers and
firms are sellers. Now we focus on markets for inputs used in production, in
which firms are buyers and both firms and households are sellers.

Some goods and services, such as steel, sulfuric acid, marketing
research, and office space, are sold only by businesses to other businesses.
Goods or services of this sort are called intermediate products, in contrast
to the final products sold to consumers. Businesses also obtain the services
of the primary factors of production — labour, capital, and land — from
households. Individual workers sell labour directly to their employers.

All firms consider the prices of the inputs they buy in deciding both
what to produce and how to produce. The prices of the factors of production
supplied by households determine incomes of consumers and thus determine
for whom the economy ultimately operates. Thus input markets are an
essential part of the circular flow of goods and services between firms and
households in market economies.

At the most basic level, markets for productive inputs are just like
markets for the final goods and services bought by consumers. Supply and
demand is the basic method of analysis in both cases. But a closer look at
the determinants of demand and supply in input markets reveals some
interesting and important differences.
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On the demand side, demands of the firms for productive inputs
ultimately depend on or are derived from the demands for final goods and
services.  For this reason, demands of the firms for productive inputs are
called derived demands. This is a key characteristic of the demand for
factors of production.

On the supply side, factors of production are ultimately supplied by
households, not by firms. As incomes of consumers are determined by
demand and supply conditions in factor markets, analysis of factor markets
is the key to understanding the distribution of income. Now we shall discuss
the factors that determine the demand for factors of production.

1. Elasticity of Demand for Final Goods

The relationship between the elasticity of demand for any good and the elasticity
of demand for the inputs used to product it nicely illustrate the principle of
derived demand. Inputs are demanded only because there is a demand for
the goods they can be used to produce, and it is therefore not surprising that
the elasticity of demand for labour by any industry should reflect the elasticity
of demand for the good which that industry produces. Thus, all else equal, the
less elastic is the demand for its output, the less elastic is an industry’s demand
for all of its inputs.

2. Relative Importance of Cost of a Resource Compared to Total
Cost

The second factor reflects differences in the relative importance of inputs used
by a single industry. Corn farmers buy both seed and motor oil. If the price of
seed rises sharply, costs for the farmers will rise sharply even if they change
their methods of production to economize on seed. This in turn means that the
price of corn will rise significantly and the quantity of corn demanded by
con-sumers will fall substantially. This output effect will further reduce the
quantity of seed demanded. On the other hand, since motor oil is a much less
important input in corn production, the output effect would not be noticeable
in the case of motor oil. That is, a doubling of the price of motor oil will have
a much smaller effect on the price of corn and thus on the quantity of corn
demanded than will a doubling of the price of seed. This comparison illustrates
a second general principle—The larger the proportion of total costs accounted
for by any input, the more elastic will be the demand for that input.

3. Elasticity of Substitution

The better the available substitutes for any particular input, the more elastic
will be the firm’s demand for that input. The ease with which capital and labour
can be substituted for each other is an important determinant of the long-run
elasticity of demand for labour. If labour and capital are very good substitutes,
the elasticity of a firm’s demand for labour will be high, and a small wage
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increase will cause a relatively large decrease in the employment of labour in
the long run.

4. The rate at which marginal product declines

If the marginal product of unskilled labour declines sharply as more labour is
employed, the influence on the elasticity of resource demand is obvious. The
greater the rate of decline in marginal product, the more inelastic is the demand
for a factor of production.

5. Determination of Wages
The theory of factor pricing is generally known as the marginal productivity
theory of distribution. This name is not fully descriptive because the idea of
marginal productivity comes in only on the demand side. And in every pricing
process, supply is just as important as demand. Therefore, markets for the
factors of production can be evaluated in a demand and supply context. In this
respect, resources-price theory is generally analogous to the theory of product
price.

As with all prices in competitive markets, the price of any factor of
production is determined by supply and demand. However, the factors of
production are not demanded in order to obtain ownership, as is the case
with consumer goods, but rather because of the stream of services they
offer? For example, the demand for labour implies a demand for the mental
and physical effort of workers involved in production. Because of this, the
demand for labour (and indeed for any factor of production) is referred to
as a derived demand rather than a direct demand. It is derived from the
demand for the product, which labour (and all other factors) produces.

The classical theory of income distribution is the marginal productivity
theory. According to this theory, firms will continue to employ factors of
production until the employment of the marginal unit of each factor adds as
much to revenue as it does to costs. For simplicity it is sometimes assumed
that there is perfect competition in the market in which the product is sold
so that firms sell their entire output at the ruling market price. In these
circumstances the contribution of the marginal unit of any factor of production,
that is, its’ marginal revenue product, is equal to the factor’s marginal physical
product multiplied by the price at which the product is sold.

The structure of the theory of factor pricing can be briefly sketched.
The structure has four main parts. (1) Each firm uses inputs and factors in
such amounts that the money values of their marginal physical productivities
are equal to their unit costs to the firm. (2) Each firm has a demand curve
for factors of production, the curve sloping downward because of diminishing
marginal physical productivity. When the demands of the firms are added,
the result is the demand functions for factors in each market and in the
economy as a whole. (3) The supplies of factors, at various prices, are
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determined by decisions as to the quantities of the factors offered by their-
owners. Factor prices are determined by demand and supply. (4) The
theory of product prices and theory of factor prices are parts of one whole.
The costs of firms depend on factor prices as well as on technology. The
first step is to define the demand for factors of production in competition
and second in monopoly or imperfect competition.

4.3 Marginal Productivity Theory of Distribution

The prices of the factors of production are connected with the prices of
consumer goods through the actions of firms and households. The demand
curve of a competitive firm for one variable factor is the curve of the value of
the marginal physical product of the factor. The firm’s demand for one factor,
when several are variable, is found by adjusting the value of the marginal
physical product (VMPP) to allow for changes in the employment of other
factors. Still another adjustment has to be made to allow for variations in the
price of the product as the industry expands or contracts. The demand of
firms with sloping demand curves is based on marginal revenue product.
Factors can be available to firms at rising or falling supply prices. Then the
rational firm looks to marginal factor cost, equating it with marginal revenue
product. A firm’s demand for capital is based on the present value of expected
net yields. A factor can have supply curves ranging from the horizontal to the
vertical, depending on time and on whether demand is from a firm or an industry
or a group of industries.

As a branch of the theory of prices, wage theory has the purpose of
explaining persistent differences in wages as well as the role of wages in
al-locating humun services among occupations, industries and areas. Wage
theory is also a part of macroeconomics, where one of its main tasks is to
explain the relations between the aggregate level of wages and total
employment. The fact that wages are incomes enters into price theory only
in the description of the general equilibrium of prices.

In the nineteenth century, Ricardo developed a theory of rent, which
depended on the idea that land was fixed on supply and had no cost of
production since it was a gift of nature. Ricardo therefore alleged that rent
on land is determined entirely by demand. This led him to reason that when
the demand for corn is high relative to available supplies, and corn prices
rise, there will be an increased demand for land and rents will increase.

It is a gross oversimplification to speak of the rate of interest, since
there are many different rates of interest ruling in any economy at any given
time. What do we mean by the rate of interest?

The rate of interest should be taken to mean the rate of return paid
to a lender who has lent his or her money for a long period of time by a
borrower for whom the chances of default are extremely remote. For



244

instance, the return on a long-term, virtually riskless security would provide
a good measure of what we mean by the rate of interest. Profit is a reward
for risk and uncertainty. You will learn about rate of interest in detail in
Unit 5.

Check Your Progress-1

1. What do you understand by intermediate products?
2. What is the marginal revenue product of labour?

4.4 Perfect Competition and Resource Demand

A firm will hire the labour till  the marginal revenue product of labour (MRPL)
wage rate. The marginal revenue product of labour is the additional output
obtained from the additional unit of labour multiplied by the additional revenue
from an extra unit of output. Formally, the MRP is ΔR/ΔL where L is the
number of units of labour and R is revenue. The additional output per unit of
labour (MPL) is given by ΔQ/ΔL and marginal revenue, (MR) is equal to
ΔR/ΔQ. It follows that:

MRPL = MPL×MR
In a competitive market, a firm will sell all its output at market price

P. The marginal revenue from the sale of an additional unit of output is then
equal to P.  Hence,

MRPL = MPL • P
Here, we take one table of physical product and revenue product of

labour and MRP curve of labour and determine the demand for labour in
perfect competition. In Table 4.1, we assume a constant market price for
the product `5 per unit.

Table 4.1   Physical Product and Revenue Product

Number 
of 

Workers 

Total 
Physical 
Product 

Marginal 
Physical 
Product 

Average 
Physical 
Product 

Price of 
Product 

Total 
Revenue 
Product 

Marginal 
Revenue 
Product 

Average 
Revenue 
Product 

1 3 3 3 5 15 15 15 

2 7 4 3.5 5 35 20 17.5 

3 15 8 5 5 75 40 25 

4 28 13 7 5 140 65 35 

5 45 17 9 5 225 85 45 

6 60 15 10 5 300 75 50 

7 63 3 9 5 315 15 45 

Table 4.1 shows that as the firm employs more workers, it initially
experiences increasing returns but beyond the employment of the fifth worker,
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these give way to diminishing returns. Since the price of the product is
constant at ` 5, the shape of the MPP and MRP curves are identical as
are the shapes of the APP and ARP curves. The importance of MRP can
be illustrated by reference to Figure 4.1.

Revenue product
and wage rate

W

0 Q

MRP

ARP
MC = AC

Fig. 4.1 The Profit Maximizing Number of Workers Employed

The rule the firm will follows is the profit maximizing rule that is,
MC is equated with MR. Since the wage rate is constant as the firm employs
more workers, the marginal cost of employing additional workers is constant.
In Figure 4.1, when the wage rate is OW, the firm is in equilibrium when OQ
workers are employed. If fewer workers were employed, the firm would
add more to revenue than to cost by increasing employment since MRP>MC.
The opposite is true if the firm employs more than OQ workers.

We can state the firm’s optimal employment rate as follows: Expand
employment as long as the marginal revenue product exceeds the wage, and
contract employment whenever the marginal revenue product falls short of
the wage. The level of employment is thus optimal when the following
condition is satisfied.

Wage = Marginal Revenue Product of Labour
In the long run, the firm will adjust its capital stock so that the

marginal revenue product of capital is equal to the rate of interest. The
lower the interest rate of capital, the more capital the firm will use, just as
lower wages increase the quantity of labour the firm demands. If there are
other productive inputs — for instance, land, energy and various raw materials
— the firm decides how much of each to employ using exactly the same
rule.

4.4.1 Supply of Labour

The supply curve of labour faced by a particular buyer of labour may be
anywhere from perfectly horizontal to steeply upward sloping.
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Fig. 4.2 Supply Curve

In a purely competitive market, any single firm can hire as many
workers as it wishes at a fixed wage rate; whereas, a firm in a less than
competitive market for labour has to pay higher wage rates in order to
attract more workers. Perfect competition exists when there are so many
firms that employ the same type of workers that no single firm will affect the
wage rate by hiring more or less workers. A less than purely competitive
market is made up of firms that each hire a large enough percentage of
workers in an area to bid up their wage rate when they hire more and cause
the wage rate to fall when they hire fewer. The supply curve facing a firm
in a perfect competitive market for labour is a horizontal straight line; the
firm hires labour at a constant wage rate. By contrast, the supply curve
facing a firm in a less than competitive market for labour is positively sloped
(Figure 4.2); the firm bids up the wage rate when it hires more workers. As
a result, the extra cost of hiring workers is greater than the wage that they
receive because the higher wage rate paid to attract the additional workers
must also be paid to all of the workers already employed by the firm.

4.4.2 Wage Determination under Condition of Perfect Competition

Putting together the supply and demand curves for labour, we can show how
the equilibrium wage and quantity are determined. Figure 4.3 illustrates a case
where both the product market and the market for labour are competitive.
The Figure 4.3(a) pictures total market demand and supply. The market
demand curve shows the demand for a certain type of workers in an area and
the market supply curve represents the supply of these workers. The equilibrium
market wage is, therefore, shown as ̀  3 and the equilibrium quantity of workers
hired is 50,000. The diagram the right in Figure 4.3(b) shows the supply and
demand curve for labour of a typical firm in this purely competitive market.
The firm takes ̀  3 wage as given, so that the supply curve that it faces is a
horizontal line. It will hire labour at this wage so long as the value of its marginal
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product (VMP) exceeds ` 3. Therefore, 200 workers (value of marginal
product = wage) will be hired.

Wage Rate Wage Rate

Market Supply

Market Demand

3

0 50
INDUSTRY TYPICAL FIRM Number of Workers

(in hundreds)

0 2

Typical Firm's Supply

Value of Marginal
Product (typical
firm's demand)

Fig. 4.3  Wage Determination under Conditions of Perfect Competition

4.4.3 Wage Determination under Imperfect Competition

When there is imperfect competition in the factor market, the firm will be
unable to recruit as many workers as it wishes at the ruling wage rate. Instead,
it will be compelled to increase wage rates in order to attract more workers.
The marginal cost of employing additional workers will therefore rise as
employment increases, so that the marginal cost curve will now lie above the
average cost curve.

Fig. 4.4  Wage Rates and Employment in Imperfect Competition

Figure 4.4 shows the equilibrium position of the firm when there is
imperfect competition in both the product and the factor market.

The profit-maximizing firm will always employ workers up to the
point at which MRP = MC. In this case, OM workers will be employed
at a wage rate of OW.
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However, this is all that can be said when there is imperfect competition
in the factor market. Because the marginal cost and average cost of employing
additional workers are no longer the same, the firm’s marginal revenue
product curve no longer shows its demand for labour at any given wage
rate.

4.4.4 Exploitation of Labour

According to Joan Robinson’s definition of exploitation in The Economics of
Imperfect Competition, it occurred when workers were paid less than the
value of their marginal product. In her own words: “a group of workers are
being exploited when their wage is less than the marginal physical product
that they are producing, valued at the price at which it is being sold”
(Robinson, 1933a: 283). It is essential to describe some of her previous
definitions to understand her concept of exploitation. She defined “marginal
physical productivity of labour” as “the increment of output caused by
employing an additional unit of labour with a fixed expenditure on other
factors” (Robinson, 1933a: 236) and “marginal productivity of labour” as
“the increment of value of the total output caused by employing and
additional man, the total value of other factors remaining unchanged”
(Robinson, 1933a: 237).

According to Joan Robinson, exploitation was usually conceived to
be due to workers  weaker bargaining power than employers  so that Trade
Unions or State action could eliminate or at least reduce exploitation. She
did not disagree to that but for her “the fundamental cause of exploitation
w[ould] be found to be the lack of perfect elasticity in the supply of
labour or in the demand for commodities” (Robinson, 1933a: 281). She
based her rationale on her own definition of exploitation in terms of the
value of the net marginal physical product of labour and identified two main
classes of causes for exploitation. The first one she called monopolistic
exploitation, due to imperfections in the commodities market (even if labour
supplies were perfectly elastic). The second one, monopsonistic exploitation,
was due to imperfect elasticity of the supply of labour (even if the seller sold
the commodity in a perfectly competitive market).

4.5 Imperfect Competition and Resource Demand

Demand for a resource is distorted when a firm is selling in an imperfectly
competitive product market because: (a) resources receive less than the full
value of their marginal contribution to output, and (b) fewer resources are
employed than under competitive conditions. These two consequences derive
from the one central fact that, in selling goods and services, imperfectly
competitive firms face a downward-sloping demand curve in the product
market, and thus product price and marginal revenue diverge.
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Fig. 4.5  Resource Demand for Firms Selling in Imperfect Competition

Resource demand for an imperfect seller of goods and services is
illustrated in Figure 4.5. Like counterpart firms in a competitive market, a
monopolistic employer will maximize profits by hiring resources up to the
level at which MRP and MRC are equal. In the case of product-market
imperfect, however, the resource demand schedule is depressed relative to
a competitive firm’s demand for resources. Under competitive product-
market conditions, resource demand declines because of diminishing returns
alone, but when a firm is an imperfectly competitive seller of output, the
derived demand schedule for a factor of production (or MRP) declines
because of: (a) diminishing returns and (b) declining product price and
marginal revenue. This is more clearly seen in Figure 4.5. Under competitive
product-market conditions, product price and marginal revenue are equal
at all levels of output because each firm is unable to influence the market
price of the product sold. In employing one, two, three, or four units of
capital, for example, the declining competitive resource demand schedule
MRPC reflects only diminishing returns because the firm’s marginal revenue
and product price in column (3) of Table 4.2 on each additional unit of
output sold is always a constant amount of ` 2. The firm’s demand for
capital resources under competitive conditions declines only because of
diminishing returns. Now compare competition in product markets to
imperfect competition, under which price declines as the quantity of output
offered in the market increases as shown by column (4) of Table 4.2.  Total
revenue product is now influenced by declining product price as well as by
diminishing returns. Marginal revenue product for an imperfectly competitive
seller of output, shown by resource demand curve MRPi, declines more
rapidly than it does under competitive conditions. In short, demand is lower
for all quantities of a resource employed by a firm selling under imperfect
competition because product price declines as more output is sold.
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Table 4.2  Total Revenue Product, Marginal Revenue Product under
Competition and Imperfect Competition

Competition 
Imperfect 

Competition Quantity 
of 

capital 
 

Total 
Product 

Competitive 
product 

price 

Imperfectly 
competitive 

product 
price Total 

revenue 
product 

Marginal 
revenue 
product 
(MRPc) 

Total  
revenue  
product 

Marginal 
revenue 
product 
(MRPi) 

(1) (2) (3) (4) (5) (6) (7) (8) 

1 12 2.00 3.00 24  36  

     12  12 

2 18 2.00 2.66 36  48  

     10  8 

3 23 2.00 2.43 46  56  

     8  4 

4 27 2.00 2.22 54  60  

Imperfect Competition and MRP: The demand for labour declines relatively
more rapidly when firms sell their output in imperfectly competitive markets
because of both declining marginal product and declining product price. Thus,
resources do not receive a wage equal to the value of their marginal product,
and fewer resources are employed.

Check Your Progress-2

1. How is wage determined under imperfect competition?
2. When is the demand for a resource distorted?

4.6 Ricardian and Modern Theories of Rent

Ricardo was first to give a theory on distribution. Most of the product, in the
old times, used to come from land, hence it was thought proper to determine
the remuneration of land first. The remuneration of land is rent. Ricardo defines
the rent as follows:

Rent is that portion of the produce of earth which is paid to the
landlord for the use of the original and indestructible powers of the soil. In
this respect, rent is paid for the productivity of the land only and not for the
improvement in the land by way of capital investment for drains, hedges,
well, godowns and irrigation facilities. Suppose a piece of land say 50 acres
is divided into two brothers. One brother does not make improvement in
his piece of land by capital investment and second brother makes improvement
in the piece of land by capital investment than there will be difference
between the rent received by two brothers. The rent which is received by
first brother is because of original and indestructible powers of the soil,
while rent received by second brother includes the improvement in the land
by capital investment. According to Ricardo, this is a gross rent and out of
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this gross rent, if remuneration generated by investment is deducted that rent
is arrived at for original and indestructible powers of the soil.

4.6.1 Rent is Surplus

According to Ricardo, rent is surplus over and above the cost of production,
which includes all items of cost except the remuneration of land. This implies
that rent is not included in the cost. We take an example for how rent is
generated. Suppose there is one newly discovered island, where people first
use the good piece of land for farming. Over this piece of land, the expenditure
incurred for growing crop is received when crop is sold in the market. In other
words, the total revenue is equal to total cost and hence there is no surplus.
The rent is not applicable on this piece of land. Afterwards when population
increases over this island, new piece of land is put under farming. This piece of
land is put under farming. This piece of land is less productive in comparison
to first piece of land. In the same cost of production, on this second piece of
land, output is less. The price of product will increase to cover the cost. Now
the production on the first piece of land fetches more amounts in the same
cost, which generates the surplus. This surplus is rent which will be paid to the
owner of the land. In the same way, when population increases, less productive
land is utilized for farming and every time in the same cost of production less
and less production is received. To cover the cost of production, price increases
every time in such a fashion that from the last piece of land utilized for farming
covers the cost of production. This in other wards mean that except this last
piece of land where revenue is equal to cost (marginal piece of land), all other
pieces of land fetches more income or surplus is generated. This surplus is
rent.

Production 

100 

80 

60 

40 

20 

0 A B C D
Land

RENT

MARGINAL 
LAND

Fig. 4.6   Rent is Surplus

The first piece of land produces 100 quintals of grain while second
produces 80 quintals. The cost of production for the grain is the same for
second piece of land. In the market, when 100 quintals grain is sold, it
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fetches the revenue equal to cost and hence there is no surplus. The second
piece of land produces only 80 quintals but fetches revenue equal to 100
quintals of crop (because of increase in price) and hence it generates surplus
equal to 20 quintals of grain. This surplus is treated as rent. This surplus will
go to the owner of the land. When third piece of land is put for the
production of grain, the surplus over second piece will be generated (20
quintals) and surplus over first piece of land will increase (40 quintals) on
the fourth piece of land the total revenue will be equal to total cost and
hence there is no surplus and consequently, there is no rent. This piece of
land is known as marginal land or no-rent land.

Modern Concept of Rent

In the modern theory of rent, rent is applicable to all factors of production if
their supply is short. Joan Robin defines, ‘The essence of the conception of
rent is the conception of a surplus earned by a particular factor of production
over and above the minimum earnings necessary to induce it to do work’. This
means that every factor of production can get the rent if it is in short supply.
The incomes of owners of factors in less that perfectly elastic supply are called
rents. In this sense, the word ‘rent’ is not confined to land only but any factor
owner can receive rent from other factors of production in certain conditions.

Rent, Economic Rent and Transfer Earnings

When land is considered to have more than a single use, the price for the use
of land can be divided into two parts: (1) transfer earning and (2) economic
rent. Transfer earnings represent that portion of the price for the use of a piece
of land that is equal to the price it could command in the next best use to which
it could be put. For example, the price for the use of a piece of land used as a
site for a factory complex might be ̀ 10 Lakhs per year. Its next best use might
be as a wheat farm, in “which use, it could only command a price of ̀ 50,000
per year. Transfer earnings may also be thought of as that part of the price for
the use of a piece of land that must be paid to prevent it from transferring to its
next best use. If, for some reason, the value of the land as a factory site were
to fall below `50,000 per year, the use of the land would be switched to
wheat farming.

The second part of the price for the use of land is called economic
rent. Economic rent is the part of the price for the use of a factor of
production that is not required to obtain that factor for its present kind of
work. In the case of land, it is the difference between the price for the use
of a piece of land and its transfer earnings. It represents that portion of the
price for the use of land over and above the price that it would command
in its next best use. In our example, where the price for the use of a piece
of land was `10 lakhs per year and the transfer earnings `50,000 per year,
economic rent is `9,50,000.

The land has only a single use, transfer earnings are zero and the
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price for the use of the land is entirely made up of economic rent.
Alternatively, if the price that a piece of land can command in its present use
is no higher than what it can command, for its next best use, economic rent
is zero and the price is entirely made up of transfer earnings.

Figure 4.7 pictures three alternative cases: (a) the extreme case in
which the whole price is economic rent; (b) the extreme case in which the
whole price is transfer earnings; and (c) the normal case in which the price
consists of some transfer earnings and some economic rent.

Figure 4.7(a) illustrates the case where land is fixed and has only one
use. Transfer earnings are zero, and thus the entire price for the represented
by the shaded area is economic rent.

Figure 4.7(b) illustrates the opposite extreme. Here, the supply curve
is a horizontal straight line, which indicates that virtually unlimited amounts
of land are available. If the price were lowered, the land would be transfered
to another use. Thus, the entire price for all land is transfer earnings.

Figure 4.7(c) illustrates a normal situation where the supply of land
for a particular use is neither fixed nor extremely responsive to changes in
price. This time, it is partially made up of transfer earnings (the lined area
below the supply curve) with the remainder economic rent (the shaded area
above the supply curve).

Fig. 4.7  Three Alternative Rent Cases

(a) All Economic Rent (b) All Transfer Earnings

(c) Mix of Transfer Earnings and Economic Rent
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4.6.2 Quasi-Rent

A quasi-rent is a payment over and above the short run opportunity cost necessary
to induce the owners of the resources for sales or rent in the short run. The
owners of resources that are fixed in supply in the short run will receive economic
rents. But such a payment is quasi-rent, not a economic rent, because it cannot
be maintained in the long run.

Quasi-Economic Rents

The peculiarity about the economic rent is its more or less temporary nature; the
economic rents of houses can be almost, if not entirely, extinguished by gradually
increasing their supply, and to denote this peculiarity, the term ‘quasi’ is attached
to economic rents of this kind. Quasi-economic rents have a very wide range,
as they arise whenever a durable good is in short supply, and when that supply
can be increased but slowly. After the first world war, cargo vessels earned
high quasi-rents. Similarly, we can treat the high earnings of professional men,
and skilled workers, when they are in short supply, in part, at least as quasi-
rents.

Check Your Progress-3

1. With the help of an example, explain the concept of rent.
2. What do you understand by transfer earnings?

4.7 Let Us Sum Up

• All firms consider the prices of the inputs they buy in deciding both
what to produce and how to produce. The prices of the factors of
production supplied by households determine incomes of consumers
and thus determine for whom the economy ultimately operates.

• At the most basic level, markets for productive inputs are just like
markets for the final goods and services bought by consumers. Supply
and demand is the basic method of analysis in both cases.

• On the demand side, demands of the firms for productive inputs
ultimately depend on or are derived from the demands for final goods
and services.  For this reason, demands of the firms for productive
inputs are called derived demands. This is a key characteristic of the
demand for factors of production.

• On the supply side, factors of production are ultimately supplied by
households, not by firms.
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• The relationship between the elasticity of demand for any good and
the elasticity of demand for the inputs used to product it nicely illustrate
the principle of derived demand.

• The prices of the factors of production are connected with the prices
of consumer goods through the actions of firms and households. The
demand curve of a competitive firm for one variable factor is the
curve of the value of the marginal physical product of the factor.

• As a branch of the theory of prices, wage theory has the purpose of
explaining persistent differences in wages as well as the role of wages
in allocating humun services among occupations, industries and areas.

• Wage theory is a part of macroeconomics, where one of its main
tasks is to explain the relations between the aggregate level of wages
and total employment.

• A firm will hire the labour till the marginal revenue product of labour
(MRPL) wage rate. The marginal revenue product of labour is the
additional output obtained from the additional unit of labour multiplied
by the additional revenue from an extra unit of output.

• In a purely competitive market, any single firm can hire as many
workers as it wishes at a fixed wage rate; whereas, a firm in a less
than competitive market for labour has to pay higher wage rates in
order to attract more workers.

• Perfect competition exists when there are so many firms that employ
the same type of workers that no single firm will affect the wage rate
by hiring more or less workers.

• When there is imperfect competition in the factor market, the firm will
be unable to recruit as many workers as it wishes at the ruling wage
rate. Instead, it will be compelled to increase wage rates in order to
attract more workers.

• According to Joan Robinson’s definition of exploitation in The
Economics of Imperfect Competition, it occurred when workers
were paid less than the value of their marginal product.

• Demand for a resource is distorted when a firm is selling in an
imperfectly competitive product market because: (a) resources receive
less than the full value of their marginal contribution to output, and (b)
fewer resources are employed than under competitive conditions.

• Ricardo was first to give a theory on distribution. Most of the product,
in the old times, used to come from land, hence it was thought proper
to determine the remuneration of land first. The remuneration of land
is rent.
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• Ricardo defines the rent as that portion of the produce of earth which
is paid to the landlord for the use of the original and indestructible
powers of the soil.

• According to Ricardo, rent is surplus over and above the cost of
production, which includes all items of cost except the remuneration
of land. This implies that rent is not included in the cost.

• In the modern theory of rent, rent is applicable to all factors of
production if their supply is short. Joan Robin defines, ‘The essence
of the conception of rent is the conception of a surplus earned by a
particular factor of production over and above the minimum earnings
necessary to induce it to do work’.

• A quasi-rent is a payment over and above the short run opportunity
cost necessary to induce the owners of the resources for sales or rent
in the short run. The owners of resources that are fixed in supply in
the short run will receive economic rents.

4.8 Key Words

• The theory of factor pricing: The theory of factor pricing deals
with the determination of the share prices of four -factors of production,
viz., land, labour, capital and organization.

• Derived demands: Demands of the firms for productive inputs are
called derived demands.

• Marginal revenue product of labour: It is the additional output
obtained from the additional unit of labour multiplied by the additional
revenue from an extra unit of output.

4.9 Terminal Questions

Short-Answer Questions

1. What are the assumptions of marginal productivity theory of labour?
2. What is meant by the individual firm’s demand for labour?
3. As per Joan Robinson, when does exploitation of labour occur?
4. What is the criterion of demand for factors of production if commodity

market is imperfect?

Long-Answer Questions

1. Describe the marginal productivity theory of distribution.
2. Explain the factors that determine the demand for factors of production.
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3. Discuss wage determination under perfect and imperfect competition.
4. Write an essay on Ricardian and modern theories of rent. Explain

how rent is surplus.
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4.11 Model Answers to ‘Check Your Progress’

Check Your Progress-1

1. Some goods and services, such as steel, sulfuric acid, marketing
research, and office space, are sold only by businesses to other
businesses. Goods or services of this sort are called intermediate
products, in contrast to the final products sold to consumers.

2. The marginal revenue product of labour is the additional output obtained
from the additional unit of labour multiplied by the additional revenue
from an extra unit of output.
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Check Your Progress-2

1. When there is imperfect competition in the factor market, the firm will
be unable to recruit as many workers as it wishes at the ruling wage
rate. Instead, it will be compelled to increase wage rates in order to
attract more workers. The marginal cost of employing additional
workers will therefore rise as employment increases.

2. Demand for a resource is distorted when a firm is selling in an
imperfectly competitive product market because:

(a) Resources receive less than the full value of their marginal
contribution to output

(b) Fewer resources are employed than under competitive conditions.

Check Your Progress-3

1. Rent is that portion of the produce of earth which is paid to the
landlord for the use of original and indestructible powers of the soil.
In this respect, rent is paid for the productivity of the land only and
not for the improvement in the land by way of capital investment for
drains, hedges, well, godowns and irrigation facilities. Suppose a
piece of land say 50 acres is divided into two brothers. One brother
does not make improvement in his piece of land by capital investment
and second brother makes improvement in the piece of land by
capital investment than there will be difference between the rent
received by two brothers. The rent which is received by first brother
is because of original and indestructible powers of the soil, while rent
received by second brother includes the improvement in the land by
capital investment.

2. Transfer earnings represent that portion of the price for the use of a
piece of land that is equal to the price it could command in the next
best use to which it could be put. For example, the price for the use
of a piece of land used as a site for a factory complex might be `10
lakhs per year. Its next best use might be as a wheat farm, in which
use, it could only command a price of `50,000 per year.
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5.0 Objectives

After going through this unit, you will be able to:
• Explain the concept and nature of interest
• Discuss the theories of interest
• Analyse the concept of profit
• Expound the various theories of profit
• Identify the various stages of the life-cycle of a product

5.1 Introduction

In the previous unit, you have acquainted yourself with some of the important
aspects of factor pricing. In this unit, you will read about the concept of rate of
interest. Interest is what must be paid for the right to borrow money and is
determined by demand and supply. Three popular theories of interest rate
determination, namely (1) Classical theory of interest (2) Loanable funds theory
and (3) Liquidity preference theory are discussed here in detail.

Another topic that will be dealt with in this unit is nature and theories
of profit. You will learn about two important theories of profit, i.e, risk and
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uncertainty theory of profit. As the section proceeds, it discusses peak load
pricing, problems in pricing, double pricing system, pricing strategies and
tactics, and so on. The unit discusses transfer pricing as well.

5.2 Interests: Concept and Theories of Interest

‘Interest’ is usually thought of as the amount that must be paid to borrow funds
or the amount that is earned if funds are lent. The rate of interest expresses this
amount as an annual percentage of the sum borrowed. For example, if a
firm borrows `10,000 for 12 months, and after this time repays a total of
`11,000, ̀ 1,000 is interest, and the rate of interest is:

1000 

10000 
×100=10% 

Interest rates are related in such a way that if one interest rate is
rising, in general all interest rates will be rising and if one interest rate is
falling, in general all interest rates will be falling. As interest rates in general
move in concert, economists focus on a single rate, such as the Treasury bill
rate or the three-month interbank rate, to represent the trend in interest
rates. In other words, whether interest rates in general are rising or whether
in general they are falling is shown by the behaviour of the representative
rate. It is this trend movement in all interest rates, illustrated by the behaviour
of the representative rate, that economists are referring to as the rate of
interest.

We now know what the rate of interest is, but we do not know what
determines it. In fact, there is no single theory which explains how the rate
of interest is determined in all circumstances. Instead, different theories
highlight the importance of different factors that influence the rate of interest.
We focus on three theories of interest rate determination: (1) Classical
theory of interest (2) Loanable funds theory and (3) Liquidity preference
theory.

5.2.1 Classical Theory of Rate of Interest

To the classical economists, money was only a ‘veil’ that partially concealed
but did not really alter any of the basic ‘real’ forces in the economy. This was
as true of their interest theory as of other elements of their elegant structure.
Their reasoning ran something like as follows:

The amount of borrowed money demanded by business firms depends
essentially on the marginal productivity of capital. If the productivity of any
added machine is expected to be high enough to more than cover the
interest cost financing its purchase, it must be bought to maximize profits.
However, additional capital goods, when combined with the other factors
of production, will produce diminishing marginal productivity. Therefore,
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more such goods will be bought only at lower rates of interest. This shows
that demand curve for capital goods is downward sloping (Figure 5.1).
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Fig. 5.1 Demands for Funds for Investment

On the other side of market, the supply of funds made available by
savers is motivated by receiving interest on funds. A rational person would
prefer some interest return on his savings to none. Therefore, as it is the
reward of interest that motivates saving, the higher the rate of interest, the
greater the quantity saved. The supply of savings, then, is rising the function
of rate of interest.

Interest is what must be paid for the right to borrow money. But this
amount is a price that, like all other prices, is determined by demand and
supply. The demand for borrowed money comes almost entirely from business
managers, who desire to use the funds to purchase capital goods. The
supply, on the other hand, comes from individuals who, having decided not
to spend all their income on consumption, have some left over in the form
of saving, available to lend out.

As the supply of funds to be lent out at interest comes from saving
(Figure 5.2) and the demand for funds to borrow comes from investors,
rate of interest will settle at an equilibrium level at which saving and investment
are equal. This equilibrium rate of interest is shown in Figure 5.3 where
demand and supply intersect.
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Fig. 5.2 Supply of Funds from Saving

In summary, then, the classical economists considered the rate of
interest to be entirely a “real” phenomenon reflecting the real disutility suffered
by savers as a result of their abstinence, on the one hand, and the real
marginal productivity of capital goods, on the other.

Fig. 5.3  Classical Equilibrium Interest Rate

5.2.2 Loanable Funds Theory

There is much that is appealing and much that is correct in the classical interest
theory. But it has not stood up under the test of time—partly because of
institutional and structural changes in the economy over the years and partly
because of flaws in the underlying assumptions.

First critics asked, is saving out of current income really the only
source of funds to be lent out? What about banks? Certainly, as creators
of money, they lend money in addition to what savers save. Is it really true
that what is saved is always lent out at interest? Suppose savers do choose
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to hoard part of what they save in first year and then lend it out (in addition
to second year saving) in the following year. All this affects the interest rate
in both years.

Second, what is about demand sides? True, business investors do
borrow much of what is lent, but are they the only borrowers? Surely we
know that the government has been a significant borrower in recent decades.
And for that matter, consumers are by no means all net savers. They, too,
borrow and pay interest.

Questions such as these led to the reformulation of the classical interest
theory into a more complete explanation called the loanable funds theory
of interest. This theory is a logical extension and modification of the much
older classical theory of interest.

The explanation of interest that has perhaps the greatest appeal to
common sense is the loanable funds theory. It considers the interest rate,
reasonably enough, to be simply the price paid for the right to borrow
and use loanable funds. With this straightforward definition of interest as
the focus, it then becomes necessary to consider the components that
determine the demand for and supply of loanable funds.

Components of supply of loanable funds

The components of supply of loanable funds are as follows:

1. Gross saving out of current income plus
2. New money created by banks plus
3. Dishoarding

Let us consider a numerical example. Suppose that in year 1, the
following events occur:

 ` 

Total Income received  800 billion

Total Consumption Spending  700 billion

Therefore, total saving 100 billion

Total amount lent out by savers at interest 75 billion

Therefore, total hoarding 25 billion

Total new money created by banks in making loans 50 billion

What is the total supply of loanable funds made available in year 1?
Clearly it is `125 billion. Banks put in `50 billion of newly created money.
Consumers saved ̀ 100 billion, but not all of it was lent out. The ̀ 25 billion that
was hoarded during year 1 must be subtracted to arrive at the correct figure.
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Suppose now in year 2 that:
 ` 

Total Income received  900 billion

Total Consumption Spending  800 billion

Therefore, total saving 100 billion

Total amount lent out by savers at interest (`100 billion from this 
year's saving, plus the `25 billion that was hoarded in year 1)  125 billion

Therefore, total dishoarding 25 billion

Total new money created by banks in making loans 50 billion

In year 2, the supply of loanable funds ` 175 billion – ` 100 billion from
year 2 saving, ̀  50 billion from banks, ̀  25 billion from lending out money saved
and hoarded last year.

Components of demand for loanable funds

The components of demand for loanable funds are as follows:

1. Business demand to finance the purchase of capital goods (investment)
plus

2. Government demand to finance deficit spending (or minus government
tax surplus) plus

3. Consumer demand to finance consumer purchases on credit
In essence, then, the loanable funds theory of interest concludes that,
other things equal, the rate of interest will tend to rise as a result of
an increase in business, government or consumer borrowing; consumer
hoarding; a decline in the money supply; or a shift to the left in the
saving schedule.
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Graphically, the loanable funds theory of interest is shown in Figure
5.4, where S equals saving, DH stands for dishoarding, DM represents an
increase in the money supply, I equals demand by business for funds to
finance investment, Gd stands for the government budget deficit, and Cd
represents gross consumer borrowing. Note that the diagram assumes that
dishoarding will occur at high interest rates and hoarding will be likely at low
interest rates. The equilibrium rate of interest, as pointed out, is determined
where the demand for loanable funds forthcoming from business,
government and consumers equals the supply of loanable funds made
available by savers, dishoarders and the banks.

5.2.3 Liquidity Preference Theory

The liquidity preference theory was developed by Keynes, who argued that
the rate of interest was not determined by the supply and demand for loanable
funds, but by the demand for money to hold and total money stock. Keynes
identified three motives for holding money or three reasons for demand of
money: a transactions demand, a precautionary demand and a speculative
demand. Let us analyse each in turn.

(i) The Transactions Demand for Money
Everyone needs to hold some money in order to carry out routine transactions
such as paying for bus fares or lunch, purchasing groceries, paying electricity
bills, and so on. Similarly, firms hold transactions balances to meet routine
payments such as wages, payment for raw materials and power, and so on.
The transactions demand for money arises because payments and receipts
are not perfectly synchronised. Instead purchases are made in between receipts
of income and therefore money balances are held or demanded to meet these
anticipated transactions. Let us look at the determinants of the demand for
transactions balances.

One of the main determinants of the demand for transactions balances
is the level of income. For most individuals and organizations, and certainly
for the community as a whole, as income rises expenditure increases. As
nominal GNP rises, the transactions demand for cash will rise proportionately
as shown in Figure 5.5.
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Fig. 5.5  The Transaction Demand for Cash and the Level of Income
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(ii) Precautionary Demand for Money
The demand for precautionary balances broadly represents money that is held
as a precaution against some unforeseen event such as an unanticipated reduction
in prices, accidents, illness and arrival of guests.  Precautionary balances are
also held as a cushion against an unanticipated interruption in receiving receipts.
Firms, in particular, are not always certain when they will receive payment for
sales of goods. Late receipt of payments might well create cash flow problems
for firms and make it difficult for them to make purchases. To minimize such
problems, firms and individuals hold precautionary balances.

However, another factor of considerable importance in modern
economies is the availability of overdraft facilities. Firms and individuals
probably hold smaller precautionary balances than otherwise because if
some unanticipated event requires money which is not held, it can be borrowed
from one of the monetary institutions such as a bank.

(iii) Speculative Demand for Money
The third motive Keynes identified for holding money was the speculative motive.
Basically, Keynes considered only two forms of holding wealth: money and
bonds. The problem is to decide when money will be preferred to bonds, and
vice versa.

The crux of the matter is that, in nominal terms, the value of money
is fixed. A `1 coin has the same face value tomorrow that it has today.
However, the value or price of a bond varies, sometimes rising, sometimes
falling. Money is a better store of value if bond prices are expected to fall
since bond holders will make a capital loss in these circumstances. Money
will therefore be preferred to bonds if bond prices are expected to fall. On
the other hand, if bond prices are expected to rise, holders of bonds will
make a capital gain, and in these circumstances, bonds will be preferred to
money. This is very important because bond prices and interest rates move
in opposite direction. A rise in the rate of interest implies a fall in bond prices
and vice versa.

Keynes expressed total demand for money by L which consist of two
parts L1+L2. L1 is the transactions and precautionary demand for money
and it is related with the level of income. If income increases, the demand
for L1 will increase.

L1 = f (Y)

      

δL1

δY 
>0

Similarly, L2 is related with the rate of interest and demand for L2 is
inversely related to interest.

L2 = f (r)
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δL2 

δY 
<0

We show this demand for money with the help of Figure 5.6.
In the (a) part of Figure 5.6, transitions demand for money is shown.

Since it is related with the level of income and not with the rate of interest,
therefore, for the given level of income the transactions demand for money
is constant. In the (b) part, demand for money is inversely related with rate
of interest and the (c) part of the figure shows the total demand for money
in the liquidity preference theory.

(a) (b) (c) 

Fig. 5.6  Overall Demand for Money in the Liquidity Preference Theory

Determination of the Rate of Interest
In the liquidity preference theory, it is assumed that the supply of money is fixed
by the monetary authorities. It is therefore assumed to be interest rate inelastic.
In Figure 5.7, the demand for money is shown by Lp and the money supply is
initially represented by SM. In this situation, the equilibrium rate of interest is r.
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Fig. 5.7  The Equilibrium Rate of Interest

The authorities cannot exercise day-to-day control over the demand
for money. They must therefore choose to control either the rate of interest
or the supply of money, they cannot do both. If the authorities choose to
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control the rate of interest, they must fix the money supply at whatever level
brings supply and demand for money into equilibrium at the chosen rate of
interest. On the other hand, if they fix the money supply, they must accept
whatever rate of interest brings supply and demand for money into equilibrium.
Let us look at the effect of changes in the money supply on the rate of
interest.

Changes in the Supply of Money
Referring to Figure 5.8, we can see that with demand for money given by Lp
and the supply of money given by SM, the rate of interest will be r.
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Fig. 5.8 Supply and Demand for Money in Equilibrium

If money supply is incresbased to SM1, rate of interest will decrease
to r1. If money supply is increased further to SM2, rate of interest will come
down to r2. This is obvious from this analysis that if money supply is
increased continuously, rate of interest will also decrease continuously. But
now we show the exception of this tendency. Now if money supply is
increased to SM3, the rate of interest sticks to r2 i.e. the rate of interest has
not declined. This situation occurs when the rate of interest is minimum.
People think that r2 is the minimum rate of interest below which no one is
going to extent the loans.

At this minimum rate r2, the demand for cash balances for the public
becomes infinite. Hence, this situation is known as liquidity trap. This
means that no funds are available for loans at this rate of interest.
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Check Your Progress-1

1. On what does the amount of borrowed money demanded by business
firms depend on?

2. Under what circumstances is money preferred to bonds or vice
versa?

5.3 Nature, Concepts and Theories of Profit

All the factors of production are divided into household sector and production
sector. Out of five factors of production, four factors are included in household
sector viz. landlord, labours, capitalists and organizers. However, in production
sector, only entrepreneurs are included. It is the entrepreneur, who demands
the services of household sector for production on contract. This means that
remuneration of all the factors of production are decided in the beginning of
the business. It is only profit, which is the remuneration of entrepreneur and is
not decided. Actually, profit is the residual which is available after payments to
all the factors of production and anything which is residual may be in minus.
This shows, like other remunerations, profit is not assured. If we define wages
and profit, it will be clearer wages are that part of national income, which is
paid to the labours. Profit is that part of the national income, which remains
with the entrepreneurs after payments of wages, interest and rent. This definition
amply clears that profit is residual. Here, we shall discuss two theories of
profit risk and uncertainty theory of profit.

5.3.1 Uncertainty Theory of Profit

Knight is of the opinion that profit is a reward for the uncertainty in the business.
There are many kinds of uncertainties in the business, like design, colour and
shape of the product are such that they may not be in fashion.

Weston, a prominent exponent and supporter of uncertainty theory
of profits, explains that ‘under uncertainty, total receipts may not be equal
to total costs (explicit and implicit) because plans are not fulfilled.’ There are
two types of factors of production. First, those whose compensation is fixed
in advance called hired factors. Second, those whose rates of compensation
dependent upon the results of operation are referred to as unhired factors
who receive non-contractual returns. Whatever be the basis upon which
contractual relationships have been entered, actual results will not have been
accurately foreseen because of uncertainty. This is the significance of profit.
Entrepreneurial decisions are made under the conditions of uncertainty.
Uncertainty is the case when there is more than one possible outcome to
a decision and where specific outcome occurring is not known. In extreme
forms of uncertainty, not even the outcomes themselves are known. In this
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way, entrepreneurs work in conditions of uncertainty and they bear uncertainty
and earn profit.

5.3.2 Risk Theory of Profit

Risk is the situation where there is more than one possible outcome to a decision
and the probability of each possible outcome is known or can be estimated.
There are two types of risk: one, which can be insured, and  another cannot
be insured. These non-insurable risks are born by entrepreneurs and they
earn the profit. A producer has many risks like risk of quantity of production –
more or less – risk of determination of prices, risk of demand and cost of
production. These risks give rise to profits. In the book Risk, Uncertainty
and Profit, Frank Knight emphasised that uncertainty and risk taking are the
ultimate source of profit.

Economist are of the opinion that there must be reward to those who
are willing to risk the ups and downs of economic fortunes. Uncertainty
turns the quest for profit into something resembling game of chance in which
there will be winners and losers even in the long run. Entrepreneurs are the
ones who bear this risk. The winners will earn economic profits, the losers
will make losses.

Peak Load Pricing
There are certain non-storable goods, e.g., electricity, telephones, etc., which
are demanded in varying amounts in day and night times. Consumption of
electricity reaches its peak in day time. It is called ‘peak-load’ time. It reaches
its bottom in the night. This is called ‘off-peak’ time. Electricity consumption
peaks in daytime because all business establishments, offices and factories come
into operation. It decreases during nights because most business establishments
are closed and household consumption falls to its basic minimum. Also, in India,
demand for electricity peaks during summers due to use of ACs and coolers,
and it declines to its minimum level during winters. Similarly, consumption of
telephone services is at its peak at day time and at its bottom at nights. Another
example of ‘peak’ and ‘off-peak’ demand is of railway services. During festivals
and summer holidays, ‘Pooja’ vacations, the demand for railway travel services
rises to its peak.

A technical feature of such products is that they cannot be stored.
Therefore, their production has to be increased in order to meet the ‘peak-
load’ demand and reduced to ‘off-peak’ level when demand decreases.
Had they been storable, the excess production in ‘off-peak’ period could
be stored and supplied during the ‘peak-load’ period. But this cannot be
done. Besides, given the installed capacity, their production can be increased
but at an increasing marginal cost (MC).

Problems in pricing

Pricing of goods like electricity is problematic. The nature of the problem in a
short run setting is depicted in Figure 5.9. The ‘peak-load’ and ‘off-load’
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demand curves are shown by DP and DL curves, respectively. The short-run
supply curve is given by the short-run marginal cost curve, SMC. The problem
is ‘how to price electricity’.

Fig. 5.9 Peak-Load Pricing of Electricity

As Figure 5.9 shows, if electricity price is fixed in accordance with
peak-load demand, OP3 will be the price and if it is fixed according to off-
load demand, price will be OP1. The problem is: what price should be
fixed? If a ‘peak-load’ price (OP3) is charged uniformly in all reasons, it will
be unfair because consumers will be charged for what they do not consume.
Besides, it may affect business activities adversely. If electricity production
is a public monopoly, the government will not allow a uniform ‘peak-load’
price.

On the other hand, if a uniform ‘off load’ price (OP1) is charged,
production will fall to OQ2 and there will be acute shortage of electricity
during peak hours. It leads to ‘breakdowns’ and ‘load-shedding’ during
peak-load periods, which disrupt production and make life miserable. This
is a regular feature in Delhi, the capital city of India. This is because electricity
rates in Delhi are said to be one of the lowest in the country.

Alternatively, if an average of the two prices, say P2 is charged, it will
have the demerits of both ‘peak-load’ and ‘off-load’ prices. There will be
an excess production to the extent of AB during the ‘off-load’ period, which
will go waste as it cannot be stored. If production is restricted to OQ1, price
P2 will be unfair. And, during the “peak-load” period, there will be a shortage
to the extent of BC, which can be produced only at an extra marginal cost
of CD.

Double pricing system
For the above reasons, generally, a double pricing system is adopted. A higher
price, called ‘peak-load price’ (OP3) is charged during the ‘peak-load’ period
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and a lower price (OP1) is charged during the ‘off-peak’ period. During the
‘peak-load’ period, production is increased to OQ3 at which DP intersects
SMC, and production is reduced to OQ1 during the ‘off-peak’ period.

Advantages
Peak-load pricing system has two advantages:

(i) It results in an efficient distribution of electricity consumption.
Housewives run their dishwashers and washing machines during the
‘off-peak’ period.

(ii) It helps in preventing a loss to the electricity company and ensures
regular supply of electricity in the long run.

Disadvantages
This system has two disadvantages:

(i) The businesses which are by nature day-business pay higher rates
than those which can be shifted to ‘off-peak’ period.

(ii) Billing system is the greatest problem. Each consumer will have to
install two meters—one for ‘peak-load’ and another for ‘off-load’
period with an automatic switch-over system. This can be done.
Alternatively, the problem can be resolved by adopting a progressive

tariff rate for the use of electricity. But, in a country like India, all pervasive
corruption will make it inefficient. Delhi Vidyut Board (DVB) is reportedly
able to collect only about 50 per cent of its cost of production. The rest
goes to the unauthorized users of electricity.

Limit Pricing
Limit price can be defined as the maximum price that existing firms charge
with the objective of limiting the number of firms and preventing the entry of
new firms to the industry. Limit pricing is a practice of charging a price lower
than the profit maximizing one. The objective behind this practice is to prevent
the entry of new firms to the industry. Limit pricing is thus an entry-preventing-
pricing policy.

Over time, many economists have developed the limit pricing models.
Bain was the first to formulate limit pricing theory in 1949. Later Sylos-
Labini (1957), Franco Modigliani (1958), Pashigian (1968) and J.N.
Bhagwati (1970) formulated their own theories of limit pricing. In this section,
we will briefly describe only Bain’s model of limit pricing which is the most
famous one.

Multi-Product Pricing

According to the price theory or microeconomic models of price determination,
a company manufactures a single homogeneous product. This theory does not
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hold good for any company. In fact, when a company produces a single
homogeneous product, it is considered an exception. Most companies have
multiple products in their line of production, even those who manufacture
specialized goods. Let us say a company produces different models of television
sets, refrigerators and washing machines. These white goods would be treated
as different products, both for billing purpose by the firm and by the consumers.
That is because they may vary in style, looks, functions and other features.
Hence, the AR and MR curves of each model would be different. And that one
product of the company would compete with the other products. In such a
situation, pricing would be called multiproduct pricing or product-line pricing.
The biggest drawback in pricing multiple products is that each product has a
separate demand curve. But, since all of them are produced under one
organization by interchangeable production facilities, they have only one
inseparable marginal cost curve. That is, while revenue curves, AR and MR,
are separate for each product, cost curves, AC and MC, are inseparable.
Therefore, the marginal rule of pricing cannot be applied directly to fix the
price of each product separately. The problem, however, has been provided
with a solution by E.W. Clemens. The solution is similar to the one employed
to illustrate third degree price discrimination. As a discriminating monopoly
tries to maximize its revenue in all its markets, so does a multiproduct firm in
respect of each of its products.

Fig. 5.10 Multi-Product Pricing

To illustrate the multiple product pricing, let us suppose that a firm has
four different products—A, B, C and D in its line of production. The AR
and MR curves for the four goods are shown in four segments of Figure
5.10. The marginal cost for all the products taken together is shown by the
curve MC, which is the factory marginal cost curve. Let us suppose that
when the MRs for the individual products are horizontally summed up, the
aggregate MR (not given in the figure) passes through point C on the MC
curve. If a line parallel to the X-axis, is drawn from point C to the Y-axis
through the MRs, the intersecting points will show the points where MC and
MRs are equal for each product, as shown by the line EMR, or the equal
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marginal revenue line. The points of intersection between EMR and MRs
determine the output level and price for each product. The output of the
four products are given as OQ1 of product A; Q1Q2 of B; Q2Q3 of C; and
Q3Q4 of D. The respective prices for the four products are: P1Q1 for product
A; P2Q2 for B; P3Q3 for C, and P4Q4 for D. These price and output
combinations maximize the profit from each product and hence the overall
profit of the firm.

5.3.3 Pricing Strategies and Tactics

Pricing in Life-cycle of a Product
The life-cycle of a product is generally divided into five stages: (i) Introduction
or initial stage, (ii) Growth, (iii) Maturity, (iv) Saturation, and (v) Decline.
Figure 5.11 presents the five stages of a product’s life-cycle through a curve
showing the behaviour of the total sales over the life cycle. During the
introduction phase, a product is launched in the market with much fanfare and
backed by advertisements. A limited stock is sold during this phase as it is
considered a trial run for the product. Sales, however, is constant. After a
successful trial, the product sees a period of growth. During this phase the
product becomes popular, a result of heavy advertising and word of mouth,
and the sales figure rises. The final stage is termed as maturity where sales
increase but at a slower pace and the sales figure eventually becomes constant.
Then comes the saturation period when the sales volumes neither increases
nor decreases. Finally, the product may see a decline because of (a) availability
of substitutes and (ii) lack of uniqueness.

Fig. 5.11  Life-Cycle of a Product

There can be several pricing strategies in the life cycle of a product,
which is dependent on the market conditions. In a pricing strategy, no
difference is seen between the stages of growth and maturity. We have first
discussed the pricing of a product in its initial stage as pricing of a new
product and then in the maturity and decline stage.

Pricing a new product

A new product may simply be either another brand name added to the existing
ones or an altogether new product. Pricing a new brand for which there are



275

many substitutes available in the market is not as big a problem as pricing a
new product for which close substitutes are not available.

In case of the former, information on cost, demand and markets are
available, and pricing is based on the characteristic of the market. If the
product is an absolutely new one and draws no similarity with any other
product, i.e., has no substitute, the company may have problems in pricing.
Dearth of information regarding the product’s acceptance may create a lot
of uncertainty. While pricing a new product, strategies are broadly divided
into two kinds (i) skimming price policy (ii) penetration price policy.

(i) Skimming price policy: The skimming price policy is adopted
where the product is known for its uniqueness and its close
substitutes are not available. This pricing strategy seeks to skim
the excess in the market, i.e., consumer’s surplus. Initially the
company sets a high price, which is three to four times more
than the ex-factory price, and then lowers it in a phased manner,
especially in case of consumer durables. The initial high price is
usually accompanied by heavy sales promotion.
A relative success can be achieved through this policy due to
the following reasons.
(a) In the beginning, the demand for the product is relatively

inelastic. This is because of the consumers’ desire for
distinctiveness.

(b) Due to absence of close substitute, cross-elasticity is very
low.

(c) Price reduction in a phased manner helps skimming
consumers’ surplus available at the lower segments of the
demand curve.

(d) And finally, the high initial price helps in recouping the
development cost.

The post-skimming strategy includes the decisions regarding the
timing and size of price reduction. It is more appropriate to
reduce price when demand at the peak reaches a saturation
point or when competition is apprehended. But in case the
product has retained its exclusiveness, a series of small price
reductions would be more appropriate.

(ii) Penetration price: Under this policy a company will introduce
its product with a low initial price to penetrate a market which
has similar products. Low pricing strategy will allow the new
entrant to maximize its profit in a short time and eat up a big
share of the market. Once the product is well established, prices
can be raised gradually.
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Conditions essential for the success of penetration theory are:
(a) The price elasticity of the product should be high and it

should have several substitutes.
(b) The company has the economies to increase production

according to demand.
(c) A price sensitive market, which would imply customers

have a tendency to shift to products, which are low priced
(d) A highly competitive market

The choice between the two strategic price policies depends on:
(i) the rate of market growth, (ii) the rate of erosion of
distinctiveness, and (iii) the cost-structure of the producers. If
any of the above mentioned conditions are absent, the policies
would not work successfully. If cost-structure shows increasing
returns over time, the penetration price policy would be more
suitable for the producers as it enables him to lower cost and
prevent potential competitors from entering the market in the
short-run.

Pricing in maturity period

The maturity stage, as has already been discussed, is the third stage of a
product life cycle. This stage can be a challenging one for the manufacturer.
After establishing the product and it passes through a growth stage, the main
focus of the manufacturer in the maturity stage is to maintain their market
share. At times, the maturity period is bracketed with saturation period. It is
often regarded as the period of decline in the growth rate of sales (not total
sales) and the period of zero growth rates. However, this stage is useful in the
sense that a manufacturer gets the signal to what kind of pricing policy should
be approached.

According to economists Joel Dean, the first step for the manufacturer
whose specialty is about to ‘fade into a pedestrian commodity category’ is
to reduce real prices as soon as the system of deterioration appears’. But
warns that ‘this does not mean that the manufacturer should declare open
price war in the industry’; the manufacturer should rather work to improve
his product and the performance in the market segment.

Pricing a product in decline

The post-maturity stage of a product is known as a product in decline. This
stage is marked by a decline in the total sale of the product. While designing a
pricing strategy for this stage, the first step would be to cut down the price.
The product too has to be re-modeled and packaged to suit the sensibility of
the consumers. It is a common practice in the book trade. When sale of hard-
bound edition reaches saturation, its paper-back edition is brought into the
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market. This strategy is adopted for a very few commodities. As a final step in
the strategy, the advertisement expenditure may be cut down drastically or
withdrawn completely, and rely on the residual market. This, however, depends
entirely on the manufacturer’s will.

Pricing in relation to established products
Often producers entre the market where the product has several substitutes.
For example, cold drinks like Coke and Spot, were quite popular in the market
when new cold drinks brands like Limca, Thums Up, Mirinda, Pepsi, and Campa
Cola were introduced over time. So, has been the case with many other
consumer goods.

The problem of pricing is acute in the case of a new entrant due to
stiff competition. This problem of pricing of a new brand is known as pricing
in relation to the established products.

While pricing a new product, which has established substitutes, generally
three types of pricing strategies are adopted — (i) pricing below the ongoing
price, (ii) pricing at par with the prevailing market price (iii) pricing above
the existing market price.

So, when and under what conditions are these strategies adopted?
(i) Pricing below the market-price: Pricing below the prevailing

market price of the existing players is preferred under two
conditions. First, if a company wants to expand its product-mix
to utilize its unexplored capacity in the face of competition with
the established brands, the strategy of pricing below the market
price is generally adopted. The strategy gives the new brand an
opening to root itself strongly in the market while earning
popularity. For this, however, a high cross-elasticity of demand
between the substitute brands is necessary. This strategy may,
however, not work if existing brands have earned a strong brand
loyalty of the consumers.
If so, the price incentive from the new producers must, therefore,
overweigh the brand loyalty of the consumers of the established
products, and must also be high enough to attract new consumers.
A similarity can be drawn between penetration pricing and pricing
below the market-price strategy. This strategy has seen more
success in the case of innovative products. When the innovative
product gains popularity, the price may be gradually raised to
the level of market price.

(ii) Pricing at market price: This strategy, wherein prices are
kept at par with the existing brands, is considered to be the
most reasonable method for a product which has been launched
in a market with stiff competition. In this type of a market
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condition, keeping the price below the market price is not always
good because the product can be sold in any quantity at the
existing market rate. The strategy is also adopted when the
seller is not a ‘price leader’. It is rather a ‘price- taker’ in an
oligopolistic market. This is, in fact, a very common pricing
strategy, rather the most common practice.

(iii) Pricing above the existing market-price: A manufacturer
adopts this strategy when he wants to achieve an esteemed
position among his peers. This is a more common practice in
case of products considered to be a commodity of conspicuous
consumption or prestige goods or deemed to be of much superior
quality.

Consumers of such goods prefer shopping in a gorgeous shop of a
posh locality of the city. This is known as the ‘Veblen Effect’. Sellers of such
goods rely on their customers’ high propensity to consume a prestigious
commodity. After the seller achieves the distinction of selling high quality
goods, though at a high price, they may even sell ordinary goods at a price
much higher than the market price. This practice is common among sellers
of readymade garments. Besides, a firm may sets a high price for its product
if it pursues the skimming price strategy. This pricing strategy is more suitable
for innovative products when the firm can be sure of the distinctiveness of
its product. The demand for the commodity must have a low cross-elasticity
in respect of competing goods.

Competitive Bidding of Price

In this section, we turn to a kind of pricing in which a firm is required to quote
its price under uncertain cost and price conditions, with a view to winning a
contract or a tender. This kind of pricing is known as competitive bidding or
contract pricing. Competitive bidding is a process of quoting a contract price
for supplying goods or services under specified terms and conditions.

In contractual business, there are different kinds of transactions. For
example, the purchaser specifies the quantity and quality of goods (or
services) and the time and place of delivery, along with other terms and
conditions. The offer to buy certain goods or services or for construction
of a building, road, dam, etc., are made known to the potential sellers or
contractors through public notification inviting ‘tenders’. The suppliers and
contractors interested in the tender evaluate the offer in terms of its cost and
profitability. If they find the offer profitable, they submit their tender. But the
problem here is not simply to quote a suitable supply price while submitting
the tender. In fact, the foremost problem is to quote a supply price which
can win the contract without unduly reducing the profit margin. For this, the
quoted supply price should be lower than that of the rival contractors.
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To bid a contract winning supply price is an extremely difficult task,
mainly because the prices of the rival firms or contractors are unknown. The
problem becomes much more complicated if there is uncertainty about the
future prices of the inputs, particularly when input prices are subject to
fluctuation. Uncertainty about future cost conditions increases the degree of
risk because bidding takes place at current prices, and the contracted
goods and services are to be produced and supplied at future input prices
which may be uncertain. Despite these difficulties in bidding competitive
prices contractors do quote a supply price which wins them a contract and
yields profits. Let us briefly discuss the process of competitive price bidding.
We assume that there are no ‘bribes’ and ‘kickbacks’.

Major factors in competitive bidding
There are three major factors which contractors analyse in the process of
competitive bidding. These are:

(i) Bidder’s current and projected capacity to handle the contract.
(ii) The overall objective of the bidder.

(iii) The expected bid of the rival contractors.
Bidder’s present and projected capacity to handle the contract matters

a great deal in competitive bidding. Given his present capacity, the contractor
may find himself with (a) excess capacity, (b) full utilization of capacity, and
(c) undertaking activity in excess of capacity. The three kinds of different
capacity positions put the bidder in three different positions to bid the
supply price. If the bidder has an excess capacity, he may bid a price at par
with his cost or even below the cost if his circumstances so demand. This
kind of bidding may be motivated by the contractor’s desire (i) to popularize
his business, (ii) to retain the contract-giving parties in face of tough
competition, and (iii) to retain the labour and other services. Even if
contractors are engaged to their capacity, they may submit their tender with
a view to maintaining their reputation, and to give the potential contracting
bodies a feeling that they can still handle more business, though they may
not really want to win the contract. If they do not want to win the contract,
they usually bid a high price and lose the contract to their competitors, but
not necessarily. If a contractor has a high reputation in comparison with his
rivals, there is always a chance that the contract is awarded to him. Therefore,
they keep their bid high enough to cover the additional cost resulting from
their overcapacity operation and the extra cost in case they go for sub-
contracting a part or whole of their new contracts.

Determining the competitive bid

Apart from the general pattern of competitive bidding on the basis of
contractors’ capacity, another and a more important issue is how to bid a
price which can really win the contract under normal competitive conditions.
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The normal conditions may be described as (i) the competing firms are not
new to this business and are not facing the problem of entering the contract,
(ii) the firm does not face the problem of retaining its labour and other services,
and (iii) the firm is neither excessively under-worked nor over-worked. Under
these conditions, the contracting firm is confronted with the problem of bidding
a price which can win a profitable contract.

In order to analyse the method of determining a competitive price, let
us consider a simple case in which there are only two contractors, X and
Y, bidding against each other for supplying jeeps to the government, and
discuss competitive bidding from X’s angle.

If Y’s cost and profit margins were known, it would not be difficult
for X to quote a contract winning price. But if Y’s cost and profit margin
are unknown, X may assume that Y’s cost is not significantly different from
his own cost of production, since quality, design, size and horse-power etc.,
are specified in the tender. But X may not be sure about Y’s profit margin.
The information regarding Y’s profit margin may, however, be obtained from
the past bids made by Y. Thus, X may find out a competitive bid-price for
winning the contract for supplying jeeps to the government.

The competitive bidding, is not as simple as described above. In fact,
there are a large number of bidders and it may not be possible for X to
obtain data on the production cost of all the competing bidders. And, it may
not be realistic to assume the identical cost condition. Besides, profit margin
of the competing bidders might vary from contract to contract. Now, a
question arises: How will X determine the competitive bidset? This question
is answered in the two bidders case below.

Although Y’s cost is unknown to X, his past bid-prices are known to
X or to any other competitor for the matter. The first step for X is, therefore,
to examine the relationship between his own cost and Y’s bid-price in
respect of each contract or bid. For his analysis X will prepare a frequency
distribution of relationship between his own cost and Y’s bid-price and also
obtain their probability distribution. Let us suppose that the frequency
distribution of ratios between X’s cost and Y’s bid-price (i.e., Y’s bid price¸
X’s cost) with respect to 100 past contracts, is given as presented in
Table 5.1.

Table 5.1 Frequency Distribution of Bids and Probability

Y’s bid ÷ No. of bids Probability
 X’s cost Distribution

0.80 5 0.05
1.00 10 0.10
1.20 20 0.20
1.40 50 0.50
1.60 15 0.15

Total 100 1.00
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The information contained in Table 5.1 may be interpreted as follows:
On 5 occasions, Y had bid a price equal to 80 per cent of X’s cost; in 10
bids, Y had quoted a price equal to X’s cost; on 20 occasions, Y had quoted
a price 20 per cent higher than X’s cost; in his 50 bids (out of 100) Y had
bid a price 40 per cent above X’s cost and in 15 bids Y’s price was higher
by 60 per cent. Assuming the same frequency distribution of relationship
between Y’s bid-price and X’s cost to persist in future, X can calculate the
probability of winning a contract at a given price and also his profit. The
probability distribution is given in the last column of Table 4.1 (Refer to
Table 4.1 Unit 4). For example, if X bids a price below 80 per cent of his
cost, the probability of winning the contract is 0.95, i.e., 1–0.05, or 95 per
cent. If X bids a price equal to his own cost, the probability of winning the
contract is 0.90 (i.e., 1.00–0.10) or 90 per cent. Similarly, if X bids a price
40 per cent higher than his own cost, his chance or winning the contract is
1–0.50 = 0.50, i.e., 50 per cent.

Considering the whole range of probability distribution, X may decide
on the bid price. On the basis of probability distribution given in Table 5.3,
it may be inferred that if X bids a price equal to, say, 139 per cent of his
cost (i.e., 1 per cent less than 140 per cent), his chance of winning the jeep
contract is more than 50 per cent. That is, the lower the percentage (than
140 per cent), the greater the chance of winning the contract.

So far so good. But, it is quite likely that X expects Y to bid at 140
per cent of X’s cost and Y bids at 120 per cent of X’s cost. This pattern
of bidding may be expected in respect of all probabilities. Under this
condition, X is bound to lose the contract to Y. But for the fear of losing the
contract, X cannot always keep his bid equal to his cost or less than that,
and make no profit or make losses. Even otherwise, X cannot be advised
to keep his bid unduly low with only marginal profit. For, in that case X will
be ill-advised to unnecessarily forego his prospective profit. For example,
if Y bids at 120 per cent of X’s cost and X bids at 105 per cent of his cost,
X is sure to win the contract. But he loses a less than 15 per cent of his
expected profit because he would have won the contract even on a bid of
119.9 per cent of his cost. Thus, the decision on bid price taken merely on
the basis of probability distribution may result in either loss of contract or
loss of expected profit. Therefore, X would like to know his probable profit
related to all combinations of Y’s bid and his own, and to find out his pay-
off in respect of all his bids.

To calculated the pay-off, let us suppose that X’s cost of supplying
a certain number of jeeps to the government is ` 10,00,000. Given the
supply price of  ` 10,00,000, if X bids only 80 per cent of his cost, i.e.,
` 8,00,000, his chance of winning the contract is about 95 per cent. Let us
suppose that to make the win 100 per cent sure, X reduces his bid by
` 10,000, i.e., he bids only ` 7,90,000 instead of ` 8,00,000. (Remember
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that X keeps his bid lower by 10,000 than all expected bids of Y.) On his
bid-price of ` 7,90,000, X wins the contract and incurs a loss of ` 2,10,000,
i.e., a negative profit which is X’s ‘Pay-off’. The contractor X makes this
negative profit against all probable bids of X, as shown in ‘Pay-off Matrix’
in Table 5.2. On the other hand, if X’s bid equals 100 per cent of his cost
less ` 10,000 and Y bids at 80 per cent of X’s cost, X loses the bid and
his pay-off is zero. The zeros in the matrix indicate that X loses the bid. To
consider another example, if X bids 140 per cent of his cost less ` 10,000
and Y bids at 140 per cent of X’s cost, X wins the contract and makes a
profit of ` 3,90,000, i.e., his ‘pay-off. The pay-offs in respect of all the
combinations of X’s and Y’s bids are given in the last column of Table 4.2
(Refer to Table 4.2 Unit 4).

Table 5.2 Pay-off Matrix

X’s Bids Y’s bid as ratio of X’s Cost
0.80 1.00 1.20 1.40 1.60

(`.) (0.05) (0.10) (0.20) (0.50) (0.50)
7,90,000 – 2,10,000 – 2,10,000 – 2,10,000 – 2,10,000 – 2,10,000
9,90,000 0 – 10,000 – 10,000 – 10,000 – 10,000

11,90,000 0 0 1,90,000 1,90,000 1,90,000
13,90,000 0 0 0 3,90,000 3,90,000
15,90,000 0 0 0 0 5,90,000

Note. Figures in parentheses show the respective probabilities of Y’s bidding as a ratio
of X’s cost.

It may be noted from the pay-off matrix that the probability of profits,
as mentioned above, is different in each case. Therefore, profits do not
appear as the actual percentage of cost. One important conclusion that
emerges from Table 5.3 is that if probability is less than 1, and cannot from
the basis of optimum bid price. In order to determine the optimum bid price,
X will have to calculate the probability adjusted expected profit from each
bid and select a bid with the highest return. The probability adjusted expected
profit may be obtained by multiplying each element of bid-row of the matrix
by the sum of Y’s probabilities. The expected profit from the various bids
of X may be calculated as shown in Table 5.3.

Table 5.3 Bids and Profits

X’s bid (`) Expected Profits (`) Total Profit or Loss
7,90,000 – 2,10,000 (.05 + .1 + .2 + .5 + .15) = – 2,10,000
9,90,000 (0) (.50) + (– 10,000) (.1 + .2 + .5 + .15) = – 9,500

11,90,000 (0) (.05 + .1) + 1,90,000 (.2 + .5 + .15) = 1,61,500
13,90,000 (0) (.05 + .1 + .2) + 3,90,000 (.5 + .15) = 2,53,500
15,90,000 (0) (.05 + .1 + .2 + .5) + 5,90,000 (.15) = 88,500

It may be noted from Table 5.2 that the probability adjusted (expected)
profit is maximum when X’s bid price is ` 13,90,000. If X bids ` 13,90,000
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there is great possibility that X wins the contract for supplying jeeps to the
government.

5.3.4 Transfer Pricing

The large size firms, very often, divide their operation into product divisions or
subsidiaries. Growing firms add new divisions or departments to the existing
ones. These firms then transfer some of their activities to other divisions. The
goods and services produced by the new division are used by the parent
organization. In other words, the parent division buys the product of its subsidiaries.
Such firms face the problem of determining an appropriate price for the product
transferred from one division or subsidiary to the other. Specifically, the problem
is of determining the price of a product produced by one division of the same
firm. This problem becomes much more difficult when each division has a
separate profit function to maximize. Pricing of intra-firm ‘transfer product’ is
referred to as ‘transfer pricing’. One of the most systematic treatments of the
transfer pricing technique has been provided by Hirshleifer. We will discuss
here briefly his technique of transfer pricing.

To begin with, let us suppose that a refrigeration company, established
a decade ago, used to produce and sell refrigerators fitted with compressors
bought from a compressor manufacturing company. Now the refrigeration
company decides to set up its own subsidiary to manufacture compressors.
Let us also assume:

(i) Both parent and subsidiary companies have their own profit
functions to maximize.

(ii) The refrigeration company sells its product in a competitive
market and its demand is given by a straight horizontal line.

(iii) The refrigeration company uses all the compressors produced
by its subsidiary.

In addition, we assume that there is no external market for the
compressors. We will later drop this assumption and alternatively assume
that there is an external market for the compressors and discuss the technique
of transfer pricing under both the alternative conditions. Let us first discuss
transfer pricing with no external market.

Transfer pricing without external market
Given the foregoing assumptions, the refrigeration company has to set an
appropriate price for the compressors so that the profit of its subsidiary too is
maximum. To deal with the ‘transfer pricing’ problem, let us first look into the
pricing and output determination of the final product, i.e., refrigerators. Since
the refrigeration company sells its refrigerators presumably in a competitive
market, the demand for its product is given by a straight horizontal line as shown
by the line ARr = MRr in Figure 5.12.
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Fig. 5.12 Price Determination of the Final Product (Refrigerators)

The marginal cost of intermediate good, i.e., compressor, is shown by
MCc curve and that of the refrigerator body by MCb. The MCc and MCb
added vertically give the combined marginal cost curve, the MCt. At output
OQ, for example, TQ + MQ = PQ. The MCt intersects line ARr = MRr at
point P. An ordinate drawn from point P down to the horizontal axis
determines the most profitable outputs of refrigerator body and compressors
each at OQ. Thus, the output of both refrigerator body and compressors is
simultaneously determined. Since at OQ level of output, the firm’s MCt =
MRr, the refrigerator company maximizes its profits from the final product,
the refrigerators.

Now, let us find the price of the compressors. The question that
arises is: what should be the price of the compressors so that the compressor
manufacturing division, too, maximizes its profit? The answer to this question
can be obtained by applying the marginality principle which requires equalizing
MC and MR in respect of compressors. The marginal cost curve for the
compressors is given by MCc in Figure 5.13. The firm therefore has to
obtain the marginal revenue for its compressors. The marginal revenue of
the compressors (MRc) can be obtained by subtracting the non-compressor
marginal cost of the final good from the MRr. Thus,

MRc = MRr – (MCt – MCc)… (5.1)
For example, in Figure 5.13, at output OQ, MRr = PQ, MCt = PQ,

and MCc = MQ. By substituting these values in Eq. 5.13, we get
MRc = PQ – (PQ – MQ)

PQ – PM = MQ
or, since in Figure 5.14, PQ – MQ = PM, and PM = TQ, therefore,

MRc = PQ – TQ = PT
and PT = MQ
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Fig. 5.13 Determination of Transfer Price

We may recall that ARr = MRr, i.e., MRr is constant, and that MCt
is a rising function. Thus, MRr – MCc will be a decreasing function. Notice
the vertical distance between ARr = MRr line, and MCc curve is decreasing
as shown in Figure 5.13. When MRc (which equals MRr – MCc) is obtained
for different levels of output and graphed, it yields a curve like MRc curve
shown in Figure 5.13. The MCc curve (which is the same as MCc curve in
Figure 5.1) intersects the MRc at point P. At point P, MRc = MCc and output
is OQ. Thus, the price of compressors is determined at PQ in Figure 5.13.
This price enables the compressor division to maximize its own profit.

Transfer pricing with external competitive market
We have discussed above the transfer pricing under the assumption that there is
no external market for the compressors. It implies that the refrigeration company
was the sole purchaser of its own compressors and that the compressor division
had no external market for its product. Let us now discuss the transfer pricing
technique assuming that there is an external market for the compressors. The
existence of the external market implies that the compressor division has the
opportunity to sell its surplus production to other buyers and the refrigeration
company can buy compressors from other sellers if the compressor division
fails to meet its total demand. Also assume that the external market is perfectly
competitive. Determination of transfer price under these conditions is a little
more complicated task.

The method of transfer pricing with external market is illustrated in
Figure 5.13. Since the compressor market is perfectly competitive, the
demand for compressor is given by a straight horizontal line as shown by
P2D in which case AR = MR. The marginal cost curve of the compressors
is shown by MCc. The MRc curve shows the marginal net revenue from the
compressor, (See Figure 5.14). Note that in the absence of the external
market, the transfer price of compressor would have been fixed at OP1 =
P′Q2, i.e., the price where MRc = MCc. At this price the parent company
would have bought compressors only from its subsidiary. But, since
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compressors are to be produced and sold under competitive conditions, the
effective marginal cost of the compressor to the refrigeration company is the
market price of the compressor, i.e., OP2. Besides, the price OP2 is also
the potential MR for the compressor division. Therefore, in order to maximize
the profit, compressor’s price will be set at point P where MRc > MCc.
Thus, the transfer price of compressor will be fixed at PQ1 and the
refrigeration company would buy OQ1 compressors from the compressor
division.

The total output of compressors is determined at a level where MCc

intersects the demand line, D (AR = MR), i.e., at point R. At point R, the total
output of compressors is OQ3. Of this, OQ1 is bought by the refrigeration company
itself and the remaining output, Q1Q3 will be sold in the external market, both at
price OP2. At this level of output and price, the compressor division maximizes
its profit.

Shift in MRc and transfer price
Let us now consider how transfer price is determined when MRc shifts upward
to the right. The MRc may shift upward because of an increase in demand
causing an upward shift in AR = MR. Let the MRc in Figure 5.14 shift to MR´c
which intersects the MCc at point B. In the absence of an external market, the
refrigeration company would have set transfer price of compressors at OP3—
a price higher than the free market price OP2. But, since an external market
does exist in which a price, OP2, is given, the transfer price cannot exceed the
market price or else the refrigeration company would not be in a position to
maximize its profit. Moreover, the transfer price cannot be less than the market
price, otherwise the compressor division would not be able to maximize its profit.
Thus, if there is an external market in which market price of an intermediary
product, produced by a subsidiary company is given, then the problem is to
determine the quantity to be produced by the subsidiary and the quantity to be
purchased from the external market.

Fig. 5.14 Determination of Transfer Price with External Market
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Figure 5.14 shows that after the shift in MRc curve to MR´c, the
demand for compressors by the refrigeration company increases to OQ4
where AR = MR = MR ć. But the subsidiary company cannot produce OQ4
units of compressors, given its MCc and the market price. It will, therefore,
produce OQ3 number of compressors, which equalizes MCc with MR at
point R. Given the market price, OQ3 is the most profitable output of
compressors. Therefore, the difference between the total demand and the
total internal supply from the subsidiary, i.e., OQ4 – OQ3 = Q3Q4, will be
bought in the external market, at price OP2 = TQ4. Thus, the refrigeration
company will buy OQ3 compressors from its compressor division and buy
Q3Q4 in the external market.

Transfer pricing under imperfect external market
When the refrigerator market is imperfect, the compressor division faces a
demand curve with a negative slope in the external market, instead of a straight
horizontal demand line. The downward sloping demand curve makes transfer
pricing a much more complicated task. To illustrate the transfer pricing technique
under imperfect market condi-tions in the external market, let us suppose, (i)
that the average and marginal revenue curves for the compressors are given by
ARx and MRx, respectively, in Figure 5.15, and (ii) that the ‘marginal net revenue’
from the internal use of compressors and the marginal cost of producing
compressors are represented by MRc and MCc, respectively. With a view to
maximizing the overall profit, the refrigeration company will determine the output
of compressors where MCc = MRc + MRx, i.e., where marginal cost of
compressors equals the composite marginal revenue. The composite marginal
revenue is obtained through horizontal summation of the MRc and MRx curves
as shown by MRt in Figure 5.15.

Fig. 5.15 Transfer Pricing and Imperfect External Market

As shown in Figure 5.15, MCc intersects MRt at point P which determines the
output of compressors at OQ3. The compressor division can maximize its profit
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by dividing its output between the refrigeration company and the external market
so as to equalize its MC and MR in both the markets–internal and external. If a
line (PP1) is drawn from point P parallel to the horizontal axis to the vertical axis,
it intersects MRx at point M and MRc at point T. The points of intersection (T and
M) determine the share of refrigeration company and the external market in the
total output OQ3. At point M, MCc = MRx and at point T, MCc = MRc. Thus, the
refrigeration company, the parent body, will buy OQ1 and sell OQ2 in the open
market. Note that OQ1 + OQ2 = OQ3. The profit maximizing price in the external
market is OP2 (= BQ2) and the profit maximizing transfer price is set at OP1.
With these prices and output, both refrigeration and compressor companies
maximize their respective profits.

Check Your Progress-2

1. ‘Peak-load products cannot be stored.’ Comment.
2. What do you understand by the post-maturity stage of a product?

5.4 Let Us Sum Up

• Interest rates are related in such a way that if one interest rate is
rising, in general all interest rates will be rising and if one interest rate
is falling, in general all interest rates will be falling.

• The amount of borrowed money demanded by business firms depends
essentially on the marginal productivity of capital. If the productivity
of any added machine is expected to be high enough to more than
cover the interest cost financing its purchase, it must be bought to
maximize profits.

• As the supply of funds to be lent out at interest comes from saving
and the demand for funds to borrow comes from investors, rate of
interest will settle at an equilibrium level at which saving and investment
are equal.

• To the classical economists, money was only a ‘veil’ that partially
concealed but did not really alter any of the basic ‘real’ forces in the
economy. This was as true of their interest theory as of other elements
of their elegant structure.

• The loanable funds theory of interest is a logical extension and
modification of the much older classical theory of interest.

• The explanation of interest that has perhaps the greatest appeal to
common sense is the loanable funds theory. It considers the interest
rate, reasonably enough, to be simply the price paid for the right to
borrow and use loanable funds.

• The loanable funds theory of interest concludes that, other things
equal, the rate of interest will tend to rise as a result of an increase
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in business, government or consumer borrowing; consumer hoarding;
a decline in the money supply; or a shift to the left in the saving
schedule.

• The liquidity preference theory was developed by Keynes, who argued
that the rate of interest was not determined by the supply and demand
for loanable funds, but by the demand for money to hold and total
money stock.

• Keynes identified three motives for holding money or three reasons
for demand of money: a transactions demand, a precautionary demand
and a speculative demand.

• In the liquidity preference theory, it is assumed that the supply of
money is fixed by the monetary authorities. It is therefore assumed to
be interest rate inelastic.

• All the factors of production are divided into household sector and
production sector. Out of five factors of production, four factors are
included in household sector viz. landlord, labours, capitalists and
organizers.

• Risk is the situation where there is more than one possible outcome
to a decision and the probability of each possible outcome is known
or can be estimated.

• There are two types of risk: one, which can be insured, and another
cannot be insured.

• Economist are of the opinion that there must be reward to those who
are willing to risk the ups and downs of economic fortunes. Uncertainty
turns the quest for profit into something resembling game of chance
in which there will be winners and losers even in the long run.
Entrepreneurs are the ones who bear this risk.

• Limit pricing is a practice of charging a price lower than the profit
maximizing one. The objective behind this practice is to prevent the
entry of new firms to the industry. Limit pricing is thus an entry-
preventing-pricing policy.

• The life-cycle of a product is generally divided into five stages: (i)
Introduction or initial stage, (ii) Growth, (iii) Maturity, (iv) Saturation,
and (v) Decline.

• There can be several pricing strategies in the life cycle of a product,
which is dependent on the market conditions.

• Pricing of intra-firm ‘transfer product’ is referred to as ‘transfer pricing’.
One of the most systematic treatments of the transfer pricing technique
has been provided by Hirshleifer.



290

5.5 Key Words

• Interest: The amount that must be paid to borrow funds or the
amount that is earned if funds are lent.

• Limit price: The maximum price that existing firms charge with the
objective of limiting the number of firms and preventing the entry of
new firms to the industry.

• Profit: It is that part of the national income, which remains with the
entrepreneurs after payments of wages, interest and rent.

• Transfer pricing: A profit allocation method used to attribute a
multinational corporation’s net profit (or loss) before tax to countries
where it does business.

• Risk: The situation where there is more than one possible outcome
to a decision and the probability of each possible outcome is known
or can be estimated.

5.6 Terminal Questions

Short-Answer Questions

1. Briefly discuss the concept of interest.
2. Write a short note on the loanable funds theory.
3. What do you understand by liquidity trap?
4. What are the components of supply of loanable funds?
5. What are the advantages and disadvantages of the peak-load pricing

system?
6. What do you understand by multi-product pricing?

Long-Answer Questions

1. Explain the three motives for holding money, as identified by Keynes.
2. Discuss in detail the differences between the classical theory of interest

and the liquidity preference theory.
3. Discuss the five stages of the life-cycle of a product.
4. Write an essay on concept and theories of profit.
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5.8 Model Answers to ‘Check Your Progress’

Check Your Progress-1

1. The amount of borrowed money demanded by business firms depends
essentially on the marginal productivity of capital. If the productivity
of any added machine is expected to be high enough to more than
cover the interest cost financing its purchase, it must be bought to
maximize profits. However, additional capital goods, when combined
with the other factors of production, will produce diminishing marginal
productivity. Therefore, more such goods will be bought only at lower
rates of interest. This shows that demand curve for capital goods is
downward sloping.

2. The crux of the matter is that, in nominal terms, the value of money
is fixed. A `1 coin has the same face value tomorrow that it has
today. However, the value or price of a bond varies, sometimes
rising, sometimes falling. Money is a better store of value if bond
prices are expected to fall since bond holders will make a capital loss
in these circumstances. Money will therefore be preferred to bonds
if bond prices are expected to fall. On the other hand, if bond prices
are expected to rise, holders of bonds will make a capital gain, and
in these circumstances, bonds will be preferred to money. This is very
important because bond prices and interest rates move in opposite
direction. A rise in the rate of interest implies a fall in bond prices and
vice versa.
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Check Your Progress-2

1. A technical feature of peak load products is that they cannot be
stored. Therefore, their production has to be increased in order to
meet the ‘peak-load’ demand and reduced to ‘off-peak’ level when
demand decreases. Had they been storable, the excess production in
‘off-peak’ period could be stored and supplied during the ‘peak-
load’ period. But this cannot be done. Besides, given the installed
capacity, their production can be increased but at an increasing marginal
cost (MC).

2. The post-maturity stage of a product is known as a product in decline.
This stage is marked by a decline in the total sale of the product.
While designing a pricing strategy for this stage, the first step would
be to cut down the price. The product too has to be re-modeled and
packaged to suit the sensibility of the consumers. For example, in the
publishing industry, when the sale of hard-bound edition reaches
saturation, its paper-back edition is brought into the market. This
strategy is adopted for a very few commodities. As a final step in the
strategy, the advertisement expenditure may be cut down drastically
or withdrawn completely, and rely on the residual market. This,
however, depends entirely on the manufacturer’s will.
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