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1.1 OBJECTIVES
This unit intends to introduce the subject matter of economics to the beginners. After
going through this unit you will understand the following aspects relating to the subject
matter of Economics:











How people make economic decisions?
How People interact with each other?
How the economy as a whole works?
How to think like an economist?
Whether economics is a science? If so to what extend & in what sense?
How observations and economic theories are related?
The role of assumptions in economics.
Economic models and its purpose.
Why economists disagree?
The need and usefulness of the graphs in economics.

1.2 INTRODUCTION
“Economics is a science which studies human behaviour as a relationship between
ends and scarce means which have alternative uses”- Lionel Robbins, [An Essay on
The Nature and Significance of Economic Science, 1933].
Economics is thus, the study of how to manage scarce resources (having alternative
uses) in order to get the best out of it. Accordingly, how the scarce resources are
allocated by the individuals, households, firms, society, and even by different Nations
is one among the major concerns of the study of Economics. The resource allocation
in a society is an outcome of not only government decisions but also the combined
choices of several ‘economic decision making units’ including individual, households
firms and society. Therefore, the following three questions assume special significance.




How people make economic decisions?
How people interact with each other?
How the economy as a whole works?

Section 1.3 through 1.5 highlights the ten principles of economics as put forth by prof.
N. Gregory Mankiw (2008, 2018) to throw light on the above aspects. Further, Section
1.6 through 1.12 discusses on what does it mean to think like an economist?
Check your Progress 1:
Discuss the fundamental propositions of the Robbins’ definition of Economics?

......................................................................................................
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1.3 HOW PEOPLE MAKE ECONOMIC DECISIONS?
An economy is comprised of a group of people dealing with one another. The following
four principles out of the 10 principles of economics as discussed by Prof. Mankiw
(2018), focus on different aspects of individual decision making:





People face trade-offs
The cost of something is what you give up to get it
Rational people think at the margin
People respond to incentives

1.3.1 People Face Trade offs
Decisions making involves trade-off between competing goals. For example, while
allocating how to spend the family income, one needs to evaluate the various competing
wants such as food, clothing, and entertainment, or even to save the current income for
future consumption during retirement or the children’s higher education. Thus, the
decision to spend each rupee on certain goods, is always accompanied by a
simultaneous decision of not spending on some other goods.
Other areas where economic units face trade off includes:




Efficiency (size of the economic pie) vs equality (distribution of the economic
pie produced).
Protecting the environment vs maintaining the material standard of living.
Intergenerational trade-off while using economic resources or even deciding on
who should bear the burden of tax.

1.3.2 The Cost of Something is What You Give Up to Get It
Economic agents make their choices from among the available alternatives. While
choosing among alternatives, a good decision can be made only if the options available
to the agents are clearly understood. Economic resources often have multiple uses.
However, they cannot be put into alternative uses simultaneously. This implies that a
decision to deploy any particular resource in one use involves a simultaneous decision
of forgoing its use in all other plausible alternative use. Thus, there exist an opportunity
cost in deploying any resource. It is worth noting here that the focus is on the cost of
“next best alternatives forgone” and not on the “chosen alternative” where the resource
is actually being used. Thus, the opportunity cost of attending a welcome-home party
for a friend returning from abroad could be the next best alternative in which the same
time and money could have been utilized- say for example watching a movie.
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1.3.3 Rational People Think at the Margin
Rationality induces people to take decision after comparing the marginal benefit and
marginal cost. Rational people ensure that the marginal benefit exceeds or atleast equal
to the marginal cost for the decisions they take in thew capacity of consumer, producer,
business firms or any other economic agent.
1.3.4 People Respond to Incentives
Incentive/disincentive induces economic agents to act differently. Insensitive is the
weapon in the armory of policy makers that can alter the way people respond, just by
altering cost and benefit calculation. Therefore, incentives and disincentives are widely
used in policies to regulate the behavior of economic agents. For example, the “tax and
subsidy” often alter the consumption and production decisions. Similarly, the nature
and extent of punishment (disincentives) may determine the crime rate.
Check your Progress 2:
Discuss the opportunity cost of a decision taken by you recently?

.........................................................................................
.........................................................................................
.........................................................................................
.........................................................................................

1.4 HOW PEOPLE INTERACT WITH EACH OTHER?
In real life, many of our decisions have implications not only for ourselves but also for
others. Therefore, the way people interact with one another, as an area of concern, needs
to be understood clearly. This is discussed under the following three heads.



1.4.1

Trade can make everyone better off
Markets are usually a good way to organize economic activity
Governments can sometimes improve market outcomes
Trade Can Make Everyone Better Off

Trade allows countries to specialize in what they can produce best and import the rest
of the goods and services they need and can afford to buy. This results in overall
production of a greater variety of goods and services in comparison to a situation under
autarky. A share of this additional output goes to both party involved in trade. Trade
always involves two parties and can be materialize only when both parties gain from
it. Thus, trade can make everyone better off.

4

1.4.2

Markets Are Usually a Good Way to Organize Economic Activity

Economic activities include activities such as buying, selling, working, hiring,
manufacturing, exporting, importing, saving, and investing. In a market economy, the
major economic decisions are taken by millions of firms and households. Firms decide
whom to hire? How to produce (i.e. the technology to be used for production given the
demand)? Households decide which firms to work for and what to buy with their
incomes (i.e. what the producer should produce?)? Prices and self-interest acts as guide
to both firm and household for taking their decisions. These firms and households
interact in the marketplace in an organized manner.
1.4.3 Governments Can Sometimes Improve Market Outcomes
The presence of externalities and market power often result in market failure i.e. a
situation under which market on its own fails to be efficient. Externalities refers to a
situation in which the production or consumption decision of one economic agent
affects the production or consumption decision of other economic agents either
positively or negatively. When the implications of the decisions taken by one agent on
the other agent is positive (negative) it is known as positive (negative) externality.
The ability of an individual or a small group of firms to unduly influence market
prices is known as Market Power. In the situation of Market failure, Government
intervention through well-designed public policy is extremely useful to improve market
outcomes and enhance economic efficiency. You may note that there is need for
government provisioning of essential public goods such as street light. This is because
the private individual may not be willing to pay for the provisioning of street light as it
is neither excludable nor rivalry in consumption. Similarly, there is a need for the
government to ensure the consumption of certain merit goods (such as vaccination to
the children) even if it requires interference with the consumers’ sovereignty. Thus, the
role of Government cannot be ignored in promoting efficiency, equality and thereby
improving market outcomes.

1.5 HOW THE ECONOMY AS A WHOLE WORKS?
The remaining three principles highlight the workings of the economy which is the
outcome of the decisions taken by various economic agents and the way they interact
among themself. They are:



1.5.1

A Country’s standard of living depends on its ability to produce goods and
services
Prices rise when the government prints too much money.
Society faces a short-run trade-off between inflation and unemployment.
A Country’s Standard of Living Depends on Its Ability to Produce Goods and
Services

Differences in countries’ productivity is the critical factor determining the standard of
living. Therefore, the success of any public policy in improving the standard of living
depends on the extent to which it can enhance the ability of a nation to produce goods
and services. In fact nations that rank high in terms of the standard of living index, are
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the one having greater productivity i.e. capacity to produce higher quantity of goods
and services per hour.
1.5.2

Prices Rise When the Government Prints Too Much Money

The growth in the quantity of money appears to be the main factor that causes inflation.
When a government prints money in large quantities, the value of the money falls
resulting in inflation- a situation where “Too Much Money Chase Too Few Goods” as
described by Prof. Milton Friedman. Therefore, Government and the monetary
authority has a major role in controlling money supply.
1.5.3

Society Faces a Short-Run Trade-off between Inflation and Unemployment

An increase in money supply in the economy stimulates the overall level of expenditure
on goods and services. This has following implications for the producers’ decisions:
i)

Higher demand over time may induce firms to raise their prices.

ii)

At the same time, it also encourages firms to produce more goods and
services through employing more resources including labour and thereby
lowering unemployment.

Thus there exist the possibility of a trade-off between inflation and unemployment in
the society.

1.6

THINKING LIKE AN ECONOMIST

Economics is about how choices made by different economic-agents impact themselves
as well as others. The economic way of thinking can provide useful insight for making
better choices. Economics like any other field of study has its own language and its
own style of thinking. Before one begins to think like an economist, it is essential to
get accustomed to the language and style adopted by them. The economic way of
thinking cannot be inculcated overnight. As we progress with this course, you will
come across terminologies such as supply, demand, consumer surplus, elasticity,
equilibrium, producer surplus, deadweight loss and many more. In addition, you will
become familiar with the methodologies used in the discipline of economics and get
exposed to the way an economist approaches various problems in hand.
This course is an attempt to develop the skill of thinking like an economist and
inculcating the art of viewing the world through the lens of an economist. Section 1.7
through 1.12 provides basic understanding of what does it mean to think like an
economist?

1.7 THE ECONOMIST AS SCIENTIST
Economics: Is it a science? If yes, in what way it can be proved? Can it be considered
as a science in the same way as Physics or Mathematics are? If not, why not? Answer
to these questions are critical in understanding “in what sense and to what extent an
6

economist can be considered as a scientist?”
Economics deals with human behaviour that changes over time and space. Further,
human response to a given stimuli depends on the rational as well as irrational
behaviour that are not expected to be uniform. Predicting, quantifying, measuring and
representing natural phenomenon appears to be much easier in comparison to doing the
same with regard to human behaviour. However, the methods of science is widely used
while deriving economic propositions. The scientific method of inquiry adopted by the
economist have successfully projected the image of the “economist as Scientist”.

1.8 THE SCIENTIFIC METHOD: OBSERVATION,
THEORY AND MORE OBSERVATION
You might be aware that how the theory of gravity in Physics was developed from a
very simple observation made by Sir Isaac Newton, regarding an apple falling from a
tree. Similarly, there exist interplay between economic theories and observations. In
fact observation of human behavior may result in development of theory and a theory
may induce people to observe further and analyze its applicability in their context.
For instance the relation between Unemployment and the Rate of Change of Money
Wage Rates in the United Kingdom during 1861-1957 was observed by W. A. Phillips
and thus produced the well-known Philips curve relation (Inverse relation between
money wage and unemployment) in its original form. Economists including Paul
Samuelson and Robert Solow observed similar pattern in other countries as well. They
further extended Phillips' work to establish link between inflation and unemployment.
Economists also observed that such relations exist only in the short run and are not
stable. Accordingly, long run Philips curve relationship was developed. Similar
interplay between theory and observations are ample behind the development of
economic theories. When the observations made by different economists with regard
to certain behavior of economic agents/variables over time and space corroborate, it
results in the development of an economic theory.

1.9 ROLE OF ASSUMPTIONS
Assumptions in economics attempts to present the complex real world problems in a
simplified manner that is easy to understand. The sole purpose with which an economist
assumes is to establish the nature of the underlying causal relationship between
different variables that are relatively more relevant. Depending on whether the study is
focused on short-run or long-run analysis, the underlying assumptions may vary.
Deciding which assumptions to make is an essential element behind scientific approach
to thinking.

1.10 ECONOMIC MODELS
Economic theories are basically abstracted from the rational or even at times from the
irrational behavior of economic agents or units. While the economic agents include
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consumer, producer and government, the examples of economic units could be firm,
industry or even the nation as a whole. In order to present and describe the complex
economic realities, in a manner which is easy to understand - economic models are
built. Thus, an Economic Model is a simplified analytical framework developed with
the intention of describing the complex economic problem in such a way that it
becomes easy to understand and comprehend.
While constructing an economic model, the focus is no doubt on simplifications.
However, in our attempt to simplify, it is essential to take adequate care so that no
factors which is crucial in explaining the economic behavior under consideration is
missed out. Therefore, models are built with assumptions.
Once a basic model is built, necessary complications are subsequently added to it with
the intention of achieving a more realistic picture of the issues under consideration.
Models in economics are generally used to express a theory attempting to explain the
behavior of an economic unit or an economic phenomenon. To the extent a particular
phenomenon can be predicted accurately using a theory or a model, often but not
necessarily, determines the quality of the model? To judge the theories on the basis of
its capacity to predict there must be some stringent definition laid down concerning
what “accuracy of predictions” means (Maddala, 2004).
Example of a basic model that explains the relation between various economic
activities is the circular-flow diagram which measures the size of national Income.

The Domestic Circular Flow of Income and
Spending
Purchase of Goods and Services

₹
Taxes

Household

Income

Government
Purchases
Governments

Demand

Firms

Circular
Flow: A Model Describing
Social Transfers
Taxes
Economic Relations
₹
Wage Dividends Interest, Profit, Rents
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You may note that further complications can be added to this basic model by
incorporating external sector (to capture export and import) and the financial sector
(as an facilitator to the flow of money). Needless to say, the exercise of integrating the
external sector and financial sector in the basic 3 sector model would take the revised
model closer to reality.
Check Your Progress 3:
a) What do you mean by an economic model? Discuss the purpose it serves.

.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.................................................................................................... .
b) Discuss the role of assumptions in economics. Describe how it is useful in developing
an economic Model?

.....................................................................................................
.....................................................................................................
.....................................................................................................
................................................................................................ .....
.....................................................................................................

1.11 WHY ECONOMISTS DISAGREE?
Economics as a discipline deals with social issues, and therefore conducting a
controlled, laboratory based experiments are highly unlikely. Theorizing economic
phenomenon based on the observation from a specific group of people could be
different from another group of people. Disagreements among economists confirms
that modeling economic problems is an imperfect science. Economists often gives
conflicting policy advices - each appearing to be logically sound.
Two basic reasons behind the disagreement among economist as cited by Professor N
Gregory Mankiw (2008) are:
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i)

Disagreement with regard to the validity of alternative positive theories
available.

ii)

Economists may have different values and therefore different normative views
about what government policy should aim to accomplish.

Check your Progress 4:
Discuss what causes disagreement among economists?

.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................

1.12 GRAPHS IN ECONOMICS
A graph is a pictorial translation of a function depicting the relationship between the
dependent and independent variables. It is a simple yet useful tool to present the
relationship between variables.
The concept of graph is adopted by economists from mathematics domain in general
and geometry in particular. However, the readers may find it interesting to note the way
economists have customized the use of graph in articulating and presenting economic
facts.
While providing a simple explanation to economic concepts graphs are used
extensively. The static (presenting equilibrium at a given point of time) and
comparative static (comparison between two or more equilibrium situations) analysis
are often supplemented with graphs. In addition, with the advancement of computer
based graphic software and hardware, even the dynamic economic analysis are being
presented using interactive or animated diagrams.

1.13 LET US SUM UP
The objective of unit 1 is to introduce the subjective matter of economics. Accordingly,
Unit-1 discusses the 10 principles of economics under three broad heads (i) How
People Make Economic Decisions? (ii) How People Interact With Each Other? And
(iii) How the Economy as a Whole Works? Further, an attempts have been made to
through light on How Economists think? Whether the economist can be treated as
Scientist? How the Scientific Method of developing theory through Observation,
10

Theory and more Observation is adopted in Economics? , the role of assumptions in
economics, the usefulness of Economic Models and the use of Graphs in Economics.
Check Your Progress 5:
Discuss the areas where you could notice that the subject of economics is
strongly integrated with the Ordinary Business of life.

.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................
.....................................................................................................

1.14 SOME KEY WORDS
Autarky: An economy having no trade relation with other Nations.
Business Cycle: Fluctuation in key economic activities.
Economics: Study regarding how society manages its scarce resources.
Externality: The impact of actions taken by an individual or institution on the wellbeing of another individual/institution, who is not a party to the concerned decision.
Incentive: Instruments to motivate economic agents to act in certain desired manner.
Inflation: A persistent increase in the general price level.
Market Failure: A situation where market on its own fails to allocate resources
efficiently
Market power: The ability of a single (or a small group of) economic agent (agents)
to influence the market prices.
Opportunity Cost: The next best alternative given up to obtain some item.
Property Rights: The right to own, use and trade any property.
Public Goods: Goods with the properties of non-excludability and non-rivalness in
consumption.
Rational People: People who try to do the best in optimising their respective objective
functions under the constraints faced by them.
Scarcity: The limited nature of society’s resources in relation to its demand.
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1.15 SOME USEFUL BOOKS
Gregory N Mankiw,(2008) Principles of Economics, 6th Edition, Cengage Learning
India Private Limited, New Delhi.
Karl E. Case and Ray C. Fair (2007): Principles of Economics, 8th Edition, Pearson
Education Inc.
Pindyck, Robert and Daniel Rubinfeld (2018): Microeconomics, 9th Edition, Pearson
Education Inc.

1.16 HINTS TO CHECK YOUR PROGRESS
Check your Progress 1
i) ‘Ends’ refers human wants which is unlimited.

ii) Resources available for satisfying human wants are limited in relation to its demand.
Check your Progress 2
Economic resources including time and money have multiple uses Describe the cost of
what you think you have foregone (sacrifice) because you decided to do something
else. (Refer to section 1.3.2)
Check Your Progress 3
a) Discuss how it helps in simplifying complex economic problem,
b) While adopting a scientific approach, economist assumes to emphasize and study the
behavior of variables that are relatively more essential. Subsequently suitable
modifications in assumptions are made to let the model approach closer to reality.

Check Your Progress 4
The doubts regarding validity of alternative positive theories, differences in the value
system for different economist are the major region behind the differences.
Check Your Progress 5
Discuss how economic agents take decisions with regard to what to produce? How
much to Produce? How to produce? How do individual respond to incentives? How at
times decisions taken by one agent might have implications for other agents etc.
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UNIT 2 DEMAND FUNCTION AND
ELASTICITY

Demand Functions &
Concept of Elasticities

Structure
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
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2.10
2.11
2.12
2.13
2.14
2.15

Factors on which Elasticity Depends
Importance of the Concept of Elasticity of Demand
Let Us Sum Up
Key Words
Some Useful Books
Answers and Hints to Check Your Progress Exercises

2.9.1 Classification of goods on the basis of Income Elasticity of Demand

2.0 OBJECTIVES
After going through this unit you will be able to:
l

analyse and explain the factors influencing the demand for a good;

l

specify the consumer’s demand function for a good;

l

explain the difference between movement along a demand curve (as caused by
variation in the own price of the good) and movement of demand curve itself (as
caused by variation in other factors, which influence demand for good);

l

explain the concept of elasticity of demand and how it is represented graphically,
intuitively and algebraically;

l

distinguish between point method and arc method of calculating elasticity;

l

understand the concept of cross elasticity of demand;

l

understand the concept of income elasticity of demand;

l

explain the factors on which elasticity of demand depends; and

l

understand the importance of the concept of elasticity of demand to a business
firm or a policy maker.

2.1 INTRODUCTION
In this unit we will be focussing on the consumer’s demand function for a good. The
objective ultimately is to relate the individual demand functions for a good to arrive at
the corresponding market demand function. Remember that we will be using a demandsupply framework to analyse the working of a market. We will start with the
specification of demand function and various influences that work on consumer’s
demand for a commodity which could be, own price of the good, the price of a
related good, consumer’s income and host of other factors. In particular, we will
be concerned with the relationship between the quantity demanded for a good and the
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own price of the good. This relationship based on a ceteris paribus clause will generate
the consumer’s demand function for the good. Why a consumer’s demand function is
downward sloping will be answered in the next unit. In this unit, however, we will be
mainly focussing on the concept of elasticity of demand, which is one of the most
fundamental properties of a demand function. We will introduce you to various concepts
of elasticity, in particular price elasticity of demand and income elasticity of demand.
We will be concerned with the meaning, measure, usefulness and significance of
various elasticity concepts. In the process we will also highlight some of the major
influences affecting elasticity of demand.

2.2 EFFECTIVE DEMAND
We have seen the meaning of effective demand in Unit-2. Moreover, we have also
understood that the demand means the individual’s desire for the good backed by
capacity to pay for it. In other words, an individual’s desire for a good to satisfy a
particular want backed up by her willingness and ability to pay gives rise to demand
for a good. If and only if individuals have means to pay, demand becomes effective.
An individual’s income measures her capacity to pay, purchasing power or means to
pay for the goods desired.
Example: Suppose a beggar without money desires milk, but has no purchasing power.
Hence the beggar’s desire for milk does not constitute an effective demand for milk.
As a result the beggar cannot participate in market activities. However, suppose this
beggar becomes successful in getting a job, becomes a helper in a shop and for his
work as helper gets paid in for money. The beggar who is now a helper earns an
income, with which she can buy milk (depending on the price of milk). The beggar’s
demand for milk, which earlier constituted only an absolute demand, has now become
an effective demand. This particular beggar’s demand for milk now adds to the market
demand for milk, which a potential supplier of milk has to take into account in deciding
how much milk must be produced and supplied. Hence, for demand (for a good like
milk) to exist two conditions must be fulfilled:
i)

individuals must have a desire for that good, and

ii) their desire must be supported by income or purchasing power or means to pay,
given of course the individuals willingness to pay or spend
Now, let us look into the factors that affect demand for a good. The demand for a
good in a market depends on many factors. Some of the important factors are:
a) Price of the good under consideration: For instance, how much quantity
of milk one will buy would depend on the price of milk. In other words,
the own price of a good is the single most important influence on its
demand. The normal behaviour that one would observe is an inverse
relationship between the quantity demanded of a good and its own price.
As the price of a good rises the quantity demanded falls. And as the price
falls the quantity demanded would tend to increase. To appreciate the
price-quantity relationship consider the following example: When the
price of milk is Rs.20 per litre an individual may buy only half a litre,
while if the price is Rs.10 per litre this individual may buy one litre or
more. This is a commonly observed aspect of households’ behaviour in
the market for a good.
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b) Substitutes and Complements: The second important consideration on
which the demand for a good would depend is the prices of related goods.
The related good could be a substitute good or a complementary good. In
case of fresh milk, the substitute good could be either powdered milk or

condensed milk. On the other hand, a complementary good could be
either corn flakes or oats. The quantity demanded of a good would vary
positively with the price of the substitute good, while it will vary negatively with the price of the complementary good. For instance, when the
price of powdered milk rises, consumers will move away from powdered
milk towards fresh milk. This will increase the demand for fresh milk. On
the other hand when the price of corn flakes goes up, the demand for corn
flakes will go down and as a result the demand for fresh milk will also go
down.

Demand Functions &
Concept of Elasticities

c) Income level: Another influence on the demand for a good is the individual
consumer’s income level. Normally as an individual becomes richer, she would
tend to increase the consumption of each and every good, and in particular the
consumption of the good being considered. This implies that as our individual
consumer’s income rises, the demand for milk (the good under consideration)
would tend to go up. Hence, we will observe a positive correlation between demand
for a good and the household’s income.
At this point it is worthwhile to note that if the increase in income results in a
decrease in the demand (consumption) for a good, the good will be classified as
an inferior good. This will, of course, vary from individual to individual. If a
consumer consumes less of milk as he/she becomes richer, for such individual
milk is an inferior good.
d) Consumer’s tastes and preferences: The demand for a good depends upon the
individual consumer’s tastes or preferences. A consumer will demand or desire a
good if and only if she has a taste for the good (or, has a definite preference for
that good).

2.3 DEMAND SCHEDULE, DEMAND FUNCTION AND
DEMAND CURVE
In Section 2.1 we have considered various influences on the demand for a good.
Here, it must be pointed out that there could be many other influences working on the
demand that we have not considered. However, the above four factors are the major
influences on the demand for a particular good. In any particular situation if we keep
factors other than own price as constant, we can then derive a demand schedule, a
demand function, and a demand curve. A demand schedule lists the various quantities
of a good that a potential consumer buys from the market at different prices of the
good, observed at a given moment of time. Its tabular representation would be as
follows:
Table- 2.1: Demand Schedule for Milk

Price of Milk: per litre (Rs.)

20

15

10

5

Quantity Demanded (Litre)

1

1.5

3

6

The demand function for a good expresses a functional relationship between quantity
demanded of the good and its own price. If the good is X (milk in our case), Qx is
quantity demanded and Px is the own price of good X then the general form of the
demand function will be
Qx = f( Px ).
What it says is that quantity demanded depends on price. Price is the cause variable
and quantity demanded is the effect variable. Stated alternatively, price is the

15

Theory of Consumer
Behaviour

independent variable while quantity demanded is the dependent variable. In
technical terms, independent variables are also called exogenous variables, while
dependent variables are called endogenous variables. The demand function which
expresses the functional relationship between the quantity demanded of a good and its
own price is based on ceteris paribus assumptions, that is, we only allow the own
price to vary with everything else held constant at their pre-assigned values. In other
words, when we try to capture the relationship between quantity demanded of a good
and its own price, we ignore all other influences on the demand for that good (like
prices of substitute goods, complementary goods, the household’s income level, tastes
and so on). The demand curve is a graphical representation of the demand schedule.
The graph of the demand function is plotted on a two dimensional Euclidean space
with horizontal axis (abscissa) measuring the quantity demanded of the good and the
vertical axis (ordinate) measuring the price. Since the normal behaviour is one of an
inverse relationship between quantity demanded of a good and its own price, the
demand curve for a good will be downward sloping. For the sake of convenience,
we can assume the demand curve to be a downward sloping straight line. This is
illustrated in Fig.2.1.
The quantity demanded of good X (milk) is plotted on the horizontal axis (x-axis) and
the price of good X on the vertical axis (y-axis). The quantity demanded is measured
in physical units of the good. In case of milk physical unit is litres. Price of the good is,
however, expressed in monetary units (in rupees or paise). In case of milk, its price
would read as Rs. 8 per litre or Rs. 12 per litre etc. A downward sloping demand
curve for good X would imply that when price is lowered, the quantity demanded
would increase. And when the price is raised, the quantity demanded would decrease.
In Fig.2.1, when price is OP1 the consumers of good X operate at point N1, demanding
(purchasing or buying) OQ1 quantity of good X. When price falls to OP2, the consumers
operate at point N2 on the demand curve d, demanding OQ2 quantity of X. A lowering
of price induces a larger quantity of it being demanded. This is supposed to be a
commonly observed aspect of consumer behaviour. As to the question why demand
curve is downward sloping, we defer the explanation to Unit-4. A downward sloping
demand curve reflects the law of demand. This law says that, other things remaining
the same, a consumer (or in general, consumers) would buy more when price falls and
buy less when price rises.

PX - Price of X
P0

P1

N1

P2

N2

O

Q1

Q2

d

X
Quantity of X
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Fig. 2.1 Simple demand relationship or, ‘law of demand’ is shown with help of this
figure. At OP1 price the consumer buys OQ1 of the commodity X. As price
falls to OP2 the quantity demanded by the consumer rises to OQ2. This
inverse relationship, that is, as price falls, quantity demanded raises, is called
law of demand.

Here it can be pointed out that when the demand curve for a good is a straight line, the
corresponding demand function will have a linear equation of the type:
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Qx = a - b P x
Where ‘a’ is the intercept and ‘b’ is the slope. The coefficient ‘b’ expresses the rate
at which quantity demanded changes (increases or decreases) when price changes
(falls or rises). That is:
b = ∂Q / ∂P

(subscript ‘x’ is dropped for convenience)

Generally, it is seen that the independent variable is plotted on the x-axis and dependent
variable on the y-axis. But in case of the demand curve it is the other way round. In
fact, in economics, we, as a rule, show price and other price type variables, such as
costs, interest rate etc., on vertical axis while the quantity type variables are shown on
the horizontal axis. Truly speaking, we plot the inverse demand curve
Px = α - β Qx
where α = a/b is the price intercept and β = 1/b is the slope of the inverse demand
curve and equals ∂P/∂Q. In its normal form Qx = a - b Px, the demand curve would
indicate the maximum quantity demanded at any given price of the good. In its
inverse from Px = α - β Qx, the demand-curve would indicate for each given quantity
demanded the maximum price a consumer (or consumers) would be willing to pay
rather than doing without that quantity. Hence, the demand curve (or its inverse form)
always indicates the maximum boundary to consumers. No consumer will be willing
to pay for OQ1 quantity a price higher than OP1 (=N1Q1) in Fig. 2.1. Also since price
paid by buyers reflects the average revenue (AR) earned by sellers, the inverse
demand curve is also known by the name average revenue curve (this concept will
be discussed in Unit-8). Also note that the point where demand curve touches the
price axis, gives us the price at which quantity demanded falls to zero. Such a price is
called the prohibitive price (price OP0 in Fig.2.1).
Shifts in the Demand Curve
We have already seen that demand is influenced by price of the good. But there are
several other factors that influence the quantity demanded. For example, when the
income of a consumer increases without any change in prices of goods and services,
it is generally seen that she will consume more. Similarly, there can be a change in the
tastes and preferences of a consumer. For example, I was taking non-vegetarian
foods earlier. Now the doctor advises me not to eat non-vegetarian foods on health
ground. Suddenly there is a change in my demand schedule for mutton. Even if the
price falls, my demand for mutton is zero.
Note that in the above cases the demand curve changes throughout, that is, in all
ranges of price. Such changes are expressed by shifts in the demand curve. The
upward shift is also called increase in demand while the downward shift is called
decrease in demand. In Fig. 2.2 we have indicated two types of shifts in the original
demand curve dd. The upward shift is indicated by d1d1 and downward shift by d2d2.
It may be noted that when the price of a commodity changes the consumer moves
on the same demand curve, whereas changes in other factors result in shift in
the demand curve.
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d2

d2
O

d

d1

X
Quantity of X

Fig.2.2 What happens, when ‘other things’ like income or preferences of the consumer
change? A rise in income etc., can prompt consumer to buy a larger quantity
at two prevailing prices. Entire demand curve shifts to from dd to d1d1. If
income falls, the curve shifts to the left, from dd to d2d2.

Check Your Progress 1
1. When a consumer’s income increases, what happens to the demand curve?
...................................................................................................................
....................................................................................................................
....................................................................................................................
....................................................................................................................
2. For the following schedule, what happens when price falls from Rs.9 to Rs.8 and
when price rises from Rs.5 to Rs.6?
Price (in Rs.)

Quantity demanded of a good (in kg.)

11

100

10

150

9

180

8

205

7

215

6

225

5

230

4

235

...................................................................................................................
....................................................................................................................
....................................................................................................................
....................................................................................................................

2.4 ELASTICITY OF DEMAND
We have seen that the demand function of a commodity shows the relationship between
18

the quantity demanded of a commodity and its own price, with everything else held

constant. It is of the form X1 = f (P1), ceteris paribus. Such a relationship indicates
the maximum quantity demanded at any given price of the commodity. In its inverse
form P1 = f (X1) it would indicate the maximum price a consumer would pay for each
quantity demanded. This can be stated as the maximum willingness price on the part
of a consumer rather than doing without that quantity of the commodity. The slope of
such a demand function would indicate the rate of change of the quantity demanded
with respect to a change in its own price i.e., ∂X1/∂P1 expressed in the units in which
the commodity is measured. To get rid of the units of measurement (like kg. litre, ton,
bales, etc.), we use the concept of elasticity. It captures the extent to which the
demand for a commodity would respond when the price of the commodity changes.
Formally, the concept of elasticity of demand is defined as the degree of responsiveness
of the quantity demanded of a commodity with respect to a change in the variable on
which the demand for a commodity depends, like own price, price of substitute or
complementary commodity and income. Accordingly, we have (i) own price elasticity
of demand (ii) cross price elasticity of demand, and (iii) income elasticity of demand
for a commodity. Here, it can be pointed out that the concept of elasticity is borrowed
from physics, wherein it refers to the intensity with which a dependent variable is
affected when a cause variable changes.
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Price elasticity of demand: Take the demand function for a good Q1 = f(P1). Price
elasticity of demand is defined as the degree of responsiveness of the quantity demanded
of good Q1 when the price of the good, P1, changes. It measures the extent to which
demand for a good would increase or decrease as the own price falls or rises. Thus,
elasticity indicates how demand responds when the price changes. Algebraically,
elasticity is expressed as a ratio of two terms, the relative change in demand for Q1
and the relative change in the price P1. Thus,
ε11 = (ΔQ1 / Q1 ) / ( ΔP1 / P1 )
where ε 11

= elasticity of good one with respect to its own price;

ΔQ 1 = change in demand for X1;
Q1

= original quantity demanded for X1;

ΔP 1 = change in own price of good one;
P1

= original price of good one.

Hence, ε11 = relative change in the quantity demanded of X1 over relative change in
the price of good X1 (i.e., P1). Alternatively, it could be interpreted as a ratio of the
proportionate change in the quantity demanded of good X1 to the proportionate change
in P1. Note that if we multiply the numerator and the denominator by one hundred we
get ε11 as a ratio of the percentage change in the quantity demanded of X1 to the
percentage change in the price of good one.
Normally, the sign of ε11 is negative, since the law of demand implies that quantity
demanded and price would be inversely related. In other words, with ΔP1 > 0 ⇒ ΔQ1
< 0 and ΔP1 < 0 ⇒ ΔQ1 > 0, we find that ΔP1/ P1 and ΔQ1/ Q1 move in opposite
directions. Though price elasticity of demand mathematically has a negative sign, it
has to be qualitatively interpreted without the sign. That is, we take |ε11| (read modulus
of ε11).
Interpretation of e11
(i)

Suppose ε11 > -1
or, |ε11| > 1
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This would imply that one percent decrease (increase) would cause demand to increase
(decrease) by more than one percent. In other words, demand is responsive to price
change. The higher the value of ε11 above unity, the more significant is the demand
response. Whenever ε11 exceeds unity (sign ignored) demand is said to be elastic or
demand elasticity is said to be greater than one. We find ΔQ1/ Q1 exceeding ΔP1/ P1
(in the opposite direction).
(ii)

Suppose ε11 < - 1
or |ε11| < 1.

This would imply that a one percent decrease (increase) in price of the good would
cause demand to increase (decrease) by less than one percent. In other words, demand
is not very responsive to price change. Even though demand would increase (decrease)
as price falls (rises), the (increase or decrease) is not very significant. Hence, whenever
ε11 is less than unity (sign ignored) demand is said to be inelastic.
(iii)

Suppose ε11 = - 1
or |ε11| = 1.

In this case a one percent increase (decrease) in price would cause demand to increase
(decrease) by exactly one percent.
Demand in such a situation is neither elastic nor less elastic, and is said to be unitary
elastic. In other words, ΔX1/ X1= ΔP1/ P1 in the opposite direction. If price rises by 10
percent, demand would fall by 10 percent. The demand response is ‘Middle-of-the
Road, type and provides the ‘Great Divide’ between more elastic and less elastic
demand.
Check Your Progress 2
1. When price is Rs.10 the demand for the good is 100 unit, and the price elasticity of
demand is 1.5, what will happen to demand when price fall by ten percentage
points?
...................................................................................................................
....................................................................................................................
....................................................................................................................
....................................................................................................................
2. For the following table determine price elasticity when price rises from Rs. 7 to
Rs. 8.
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Price (in Rs.)

Quantity demanded (kg.)

10

50

9

60

8

65

7

68

6

69

5

70

2.5 DISTINCTION BETWEEN ARC ELASTICITY AND
POINT ELASTICITY
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Consider the demand curve dd in Fig. 2.3. We want to capture the demand response
over the arc N1N2 on the non-linear demand curve dd allowing the price to vary
between OP2 and OP1. The demand response must be the same whether the consumer
moves from N1 to N2 or from N2 to N1. However, when we use the definition of price
elasticity we will get one type of answer (response) if the initial price is OP1 and
another distinct answer (response) when the initial price is OP2. When price falls
from OP1 to OP2
ε11 = (Q1Q2 / OQ1) / (P1P2 / OP1)

or,

ε11 = (Q1Q2 / P1P2) / (OP1/ OQ1) ...(i)
On the other hand, when price rises from OP2 to OP1
ε11 = (Q1Q2 / OQ2) / (P1P2 / OP2)

or,

ε11 = (Q1Q2 / P1P2) / (OP2 / OQ2) …(ii)
If we compare (i) and (ii) we find that the value of ε11 differs since OP1/OQ1 is not
equal to OP2/OQ2 even though Q1Q2/P1P2 is common to both. To overcome the above
problem created by the choice of the initial reference point (whether N1 or N2) we use
the concept of arc elasticity.
If we use the method of arc elasticity, then price elasticity of demand for good X1 is
defined as
ε 11 A = {(Q11 - Q10 ) / ( Q10 + Q11 )} / {(P11 - P10 ) / (P11 + P10 )}
= {ΔQ / ( Q11 + Q10 )} / { ΔP / ( P11 + P10 )}
where ΔQ1 = change in the quantity demanded of Q1
ΔP1 = change in the own price of Q1
Q10 = the quantity demanded at the price OP1 (i.e., P10)
Q11 = the quantity demanded at the price OP2 (i.e., P11 )
P10 = the price OP1 in Fig.4.3
P11 = the price OP2 in Fig.4.3
P
d

P1

N1

P2

N2
d

O

Q1

Q2

X

Fig. 2.3 A curvy-linear demand curve is shown. As price changes from OP1 to OP2 quantity
demanded changes from OQ1 to OQ2 Thus, change in price, ΔP = P1P2 and change
in quantity, Δ Q = Q1Q2.
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If arc elasticity is used to measure the demand response over the arc N1N2 of the
demand curve dd, then we will get the same value for price elasticity whether we
move up or move down the range N1N2 of the curve dd.
In the arc elasticity formula if we let ΔP1 approach zero then we get the formula for
point elasticity. In other words, the limit of arc elasticity as ΔP1 tends to zero is point
elasticity. That is,
lim

ε11 = ( ∂Q1/∂P1) (P1/Q1) = ε11p
ΔP 1→0

Conceptually, point elasticity measures demand response for an infinitesimal change
in price, while arc elasticity measures demand response for a finite (discrete) change
in price. Those of you who are familiar with logarithmic differentiation may note that:
∂Q1/Q1 = ∂ log Q1 and ∂P1/P1 = ∂ log P1
Thus, ε11 = ∂ log Q1/ ∂ log P1
Examples:
1. Consider the following demand schedule where Q1 is quantity demanded of
a good and P1 is price of the good. The quantity is in kilogram, while the
price is in Rupees.
Q1

100

150

220

250

280

P1

5

4

3

2

1

What is the price elasticity when price falls from Rs.4 to Rs.3?
Here, since the price has fallen by one rupee, which is a finite change, we use the
concept of arc elasticity. Hence,
ε11A = - {ΔQ1 / (Q10 + Q11)} /{ΔP1 / (P11 + P10 )} = {70/ (150+220)}/{-1/(3+4)}
= - 490/370 = -1.3
2. For the demand function Q1 = 50 - 0.8 P1 find price elasticity of demand at
P1 = 10.
Here, since we have to find elasticity at a point (P1 = 10) we use point method.
ε11P = (∂Q1 / ∂P1) (P1 / Q1)
For the demand function Q1 = 50 - 0.8 P1, ∂Q1 /∂P1 = -0.8
At P=10, we get, Q = 50 - 0.8 (10) = 42.
By substituting the above values we get ε11P = - 0.8 (10 / 42) = -0.2
As mentioned earlier, value of elasticity is interpreted without considering the minus
sign. It is the absolute value of ε11 that matters. If demand is elastic, ε11 > 1 and if
demand is less elastic, ε11 < 1. Thus in Example 1 above demand is elastic while in
Example 2 it is less elastic.
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Note that elasticity measure, unlike the slope of a demand curve is a pure number,

i.e., unitless, free from the units of measurement of Q1 as well as P1. One advantage
of such a measure is that it can be used (for a comparative evaluation) across all
goods and commodities expressed in different physical units. For instance, we can say
that 1.8 is greater than 1.7 while the same cannot be said about 1.8 kg. and 1.7 litres.
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Check Your Progress 3
(i) In example 2 above find out the price elasticity when price falls Rs.9 to Rs.8,
using
(a) arc method
(b) point method

2.6 GRAPHICAL REPRESENTATION OF ELASTICITY
Consider the linear inverse demand curve AB in Fig.2.4. Find out the elasticity at a
point N on this demand curve.
Price of X

A

R

N
P

β⎞
O

⎛α
Q

B Quantity of X

Fig. 2.4 AB is demand curve. It makes an angle a with quantity axis. ON joins the point
N with origin making angle b with the quantity axis. tanb = NQ/OQ = P1/Q1.
ΔP if price falls to zero. Thus, elasticity at N = εN
Also, tan α = NQ/QB = ΔQ/Δ
β/tanα
α .
= tanβ

By point method elasticity is defined as
ε 11P

= (∂Q1 / ∂P1 ) ( P1/ Q1) = ( P1 / Q1 ) / ( ∂P1/ ∂Q1 )
= Average Function/ Marginal Function

In Fig.2.4 at point N of the demand curve AB, P1/ Q1 is given by tanβ while ∂P1/
∂Q1 is given by tanα. Hence elasticity at N = εN = tan β / tan α. When tan β is
positive and tan α is negative, elasticity is negative. We can vary point N on AB to
see how elasticity changes from point to point. To understand this point, look at the
following cases:
Case I: N is the midpoint of AB. This would imply β = α or tan β = tan α and
hence εN = 1.
Case II: N lying above the midpoint of AB, implying tan β > tan α so that εN > 1.
Case III: Point N lying below the midpoint of AB. This would imply tan β < tan α
and hence εN < 1.
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Case IV: N coincides with the corner point A implying β = 90o. In this case tan
β = infinity. Hence εN = (infinity).
Case V:

N coincides with the corner point B implying tan β =0, hence εN = 0
(zero).
P
ε11= infinity
A

ε11 >1
• ε11 =1

ε11 < 1
ε11 = 0
O

B

X

Fig. 2.5 AB is demand curve. Elasticity at any point is equal to lower segment divided
by upper segment. Thus, it is equal to unity at the mid-point, as we go down,
the elasticity declines. So, higher the price, higher the elasticity and lower
the price, lower the elasticity.

From the above we learn that on a linear inverse demand curve the price elasticity
falls in value as we move down the demand curve from infinity at A to zero at point B.
Fig. 2.5 summarises the elasticity values on a demand curve.
The same result can be derived in a different way by using the property of similar
triangles. Elasticity is equal to (P1/ Q1) / (∂P1/ ∂Q1). At point N in Fig.3.6 below (P1/
Q1) = NQ/OQ while (∂P1/ ∂Q1) = NQ /QB. Hence εN = (NQ /OQ )/( NQ/QB) = (NQ/
OQ)/(QB/NQ) = QB/OQ. NQ gets cancelled out. The negative sign is ignored. The
triangles AGN and NQB in Fig. 3.6 are similar triangles.
Hence, AN/GN = NB/QB.

A
G

N

O

Q

B

X

Fig. 2.6 Explains derivation of elasticity of demand using properties of similar triangles.
eN turns out to be equal to BN / AN and also, QB / OQ as well as OG / AG.

Since GN = OQ, AN/OQ = NB/QB, by rearrangement of the terms gives
QB/OQ = NB/AN.
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Since elasticity at N equals QB / OQ, it also equals NB / AN, a ratio of the lower

segment of the demand curve to the upper segment. Exactly in an identical way we
can show, by using the properties of similar triangles (ANG and NBQ) that elasticity
at N equals OG / GA.
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Hence, elasticity at N is given by QB/OQ = NB/NA = OG/GA. By expressing elasticity
as NB/NA, we can derive the following results:
Case I:

when N is the midpoint of AB, NB = NA, hence elasticity equals unity
εN = 1.

Case II: when N lying above the midpoint on AB, NB will exceed NA, as a result
εN will exceed one. That is, Demand is elastic.
Case III: when N coincides with the corner point A. NA is zero. Hence, εN = NB/
0 = ∝ (infinity) and demand is infinitely elastic,
Case IV: When the Point N lying below the midpoint of AB, NB is less than NA.
Hence εN will be less than one and demand is less elastic.
Case V: When N coincides with the corner point B, NB equals zero.
As a result, εN = 0 /NB = 0.
Once again we get the same result obtained earlier that on a linear inverse demand
curve elasticity falls in value as we move downward along such a curve.
Let us now take two parallel demand curves and compare elasticities at a (i) given
price, and (ii) given quantity. [see Fig. 2.7(a) and Fig. 2.7 (b)]
In Fig 2.7 (a) we consider elasticity at the same price level on two demand curves.
P

P

A1
A

A1
A
N1

P*

•
N

•

•
•

N1

N
0

B B1

0

Q*

B

B1

Fig. 2.7(a) shows that at a given price, two parallel demand curves will not show equal
elasticities as lower segment is same but not the upper one.
Fig. 2.7 (b) we find that at same quantity also the parallel demand curves are not equally
elastic. Now upper segments are equal but not the lower ones.

If we compare εN and εN1, we find numerators are same (i.e., OP*) while P*A is less
than P*A1 in the denominator. Hence OP*/P*A is greater than OP*/P*A1 implying
εN is greater than εN1. In other words, at a given price elasticity is higher on a lower
demand curve AB than on a higher demand curve A1B1. In the second case, in Fig.
2.7 (b), at a given quantity OQ*
εN = Q*B/OQ* = NB/NA while εN1 = Q*B1/ OQ* = N1B1/N1A1.
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This time denominators are same, OQ*, while Q*B1 is greater than Q*B in the
numerator. Hence εN = Q*B1/OQ* is greater than Q*B/OQ*. As a result εN is
greater than εN1. In other words, at a given quantity, price elasticity is higher on an
upper demand curve A1B1 than on a lower demand curve AB.
At this point let us look at Fig.3.8, which shows two non-parallel demand curves AB
and A1B1. At N, is demand more elastic on AB or A1B1? Elasticity is OG/GA on AB;
while it is OG / GA1 on A1B1. Since GA is greater than GA1, elasticity is higher on
A1B1 than on AB.
P

A
A1
N
G

0

B

B1

Fig. 2.8 If two demand curves intersect at point N, then we can compare their elasticities
at N, using the relationship developed in Fig. 4.6; ε = OG/AG.

Suppose next an inverse demand curve that is non-linear and we want to find price
elasticity at a point. How do we go about? N is the point on the non-linear demand
curve D1 in Fig. 2.9 (a). We draw a tangent line through point N. In other words, we
apply a linear approximation at N. The line AB is such a tangent line.
Elasticity at N can then be expressed as NB/NA. As we move N along the demand
curve D1, the tangent line changes as is shown in Fig.2.9 (b).
At point N1 elasticity is N1B1/N1A1
At point N2 elasticity is N2B2 /N2A2
At point N3 elasticity is N3B3/N3A3
Elasticity at any other point on D1 can be derived in a similar manner.
P
P
A

A1
A2
A3
N

N!
N2
N3
D1
D1

0

B

X
0
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B1

B3

B3

Fig. 2.9 Highlights the point that for a curvilinear demand relationship we take tangent
to the curve at the relevant point N. Estimation of elasticity for that tangent
is taken as approximate value of the curve at the point of tangency.
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Check Your Progress 4
1. For the following diagram what will be elasticity at point N0 and N1?
P

A1
A
N1
N0

0

B B1

2.7 PRICE ELASTICITY: THE OUTLAY METHOD
We have postulated that demand is a function of price. Therefore, as price changes
along a demand curve, the quantity demanded will change. With such changes, an
individual consumer’s expenditure on the commodity would also change. By observing
how this expenditure changes in response to price change, we can predict whether
demand is elastic, less elastic or unitary elastic.
Remember that total outlay, expenditure or revenue is price multiplied by
quantity, i.e.,
R1 = P1X1
Take the case when price is reduced (i.e., P1 falls). Then this method says
(i) the total outlay or expenditure on the good could increase and demand for the
good would be price elastic, i.e., |ε11| > 1.
(ii) the total outlay or expenditure on the good could fall and demand for the good
would be price inelastic, i.e., |ε11| < 1.
(iii) the total outlay or expenditure on the good could remain the same and demand
would be of unitary elastic, i.e., |ε11| = 1.
When the price of the good rises this method would say that
(i) the total outlay or expenditure on the good falls demand is elastic, i.e., |ε11| > 1.
(ii) the total outlay or expenditure on the good also increases demand is inelastic, i.e.,
|ε11| < 1.
(iii) the total outlay or expenditure on the good remains the same demand is unitary
elasticity, i.e., |ε11| = 1.
Note that with the help of the outlay method, we cannot derive the exact value of
elasticity. The calculated value can be used to indicate only whether ε11 is greater
than or less than or equal to 1.
27

Theory of Consumer
Behaviour

Check Your Progress 5
1. For the following demand schedule find the direction of elasticity when price falls
from Rs.10 to Rs.9; Rs.9 to Rs.8; Rs.8 to Rs.7; Rs. 7 to Rs. 6 using outlay
method.
Price (Rs.)

10

9

8

7

6

Quantity Demanded

60

75

80

84

88

2.8 CROSS ELASTICITY OF DEMAND
In the demand function for good X1 we hold the own price (P1) constant and vary the
price P2 of a related (either substitute or complement) good X2. Under ceteris paribus
assumption, when P2 varies the demand for good X1 will normally change. The extent
of demand change will depend on the concept of cross price elasticity of demand for
good X1. We use the notation ε12 for elasticity of demand for good X1 with respect to
a change in the price P2 of related goods. It is defined as the degree of responsiveness
of the quantity demanded of X1 with respect to a change in the price P2. Remember,
this concept measures the extent to which demand for X1 changes in response to a
change in the price P2.
ε12 = (ΔQ1 / Q1) / (ΔP2 / P2)
In ε12 numerator gives the relative change (proportionate change) in demand for X1
while the denominator provides the relative change (proportionate change) in the price
P2. Multiplying both the numerator and the denominator by 100 we get the percentage
changes.
If we use arc method then
ε12 = ( ΔQ1 / Q10 + Q11) / ( ΔP2 / P20 + P21)
If we use point method then ε12 = ( ∂Q1 / Q1) / (∂P2 / P2 ) = (∂Q1 / ∂P2 ) (P2 / Q1 )
The sign of cross-elasticity will indicate the nature of the relationship between the
commodities, X1 and X2. If ε12 is positive, it would imply that X1 is a substitute of X2.
On the other hand when ε12 is negative X1 would be a complement of X2. If ε12 is zero
then X1 and X2 are independent. (There is no direct relationship though indirect one
exists). Note that price elasticity of demand is always negative in sign. But cross
elasticity of demand can take both positive and negative values. It takes positive
values for substitutes and negative values for complements. The numerical
magnitude of ε12 would indicate how strong is the inter-relationship between X1 and
X2 and its sign will show whether it is one of substitutability or complementarily.
Check Your Progress 6
1. If cross elasticity of demand for X is 2.5 in terms of price of Y, is commodity X a
substitute or complement of commodity Y?
...................................................................................................................
....................................................................................................................
....................................................................................................................
2. For the following demand schedule, find cross elasticity of demand for good X
when price of Y falls from Rs.5 to Rs.4. Comment on the nature of good.
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Price of Y (Rs.)

8

7

6

5

4

3

Demand for Y

40

56

62

67

70

72
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2.9 INCOME ELASTICITY OF DEMAND
So far we have considered two cases, viz., (i) price elasticity of demand where own
price varies while prices of related goods and income of the consumers remains constant
and (ii) cross elasticity of demand where price of related good varies with other
variables remaining constant. Now let us analyse the effect of income changes on the
quantity demanded of a good. Consider the demand function,
X1 = f (P1, P2 M)
where P1 is price of good X1, P2 is price of good X2 and M is the consumer’s money
income.
When we hold P1 and P2 constant and allow M to vary, we will get a relationship
between consumption of good X1 and money income M. Such a relationship defines
an Engel’s curve for good X1. It is named after a German statistician Ernst Engel
(1821-1896) who studied the budgets of a large number of families in 1857 to derive
the famous Engel’s Law. The concept of income-elasticity of demand for a good
X1 (to be denoted by ε1M) is defined as the degree of responsiveness of the quantity
demanded of X1 with respect to a change in consumer’s income. It measures the
extent to which demand for a good X1 responds when the consumer’s income changes.
Formally, it is defined as the degree of responsiveness of the quantity demanded of X1
with respect to a change in consumer’s income. Thus, this elasticity of demand defines
the percentage change in quantity demanded in response to percentage change in
income of the consumer. Symbolically,
ε1M = (ΔQ1 / Q1) / (ΔM / M)
where ΔQ1/ Q1 is the relative (proportionate) change in demand for X1 and ΔM / M is
the relative (proportionate) change in money income.
Interpretation of income elasticity
(i) When 1 percent change in income leads to more than 1 percent change in demand
for X1, ε1M exceeds one. The demand for X1 is said to be income elastic.
(ii) When 1 percent change in income leads to less then 1 percent change in demand
for X1 then ε1M is less than unity. In this case demand for X1 is said to be incomeinelastic. An implication of such an outcome is that demand is not very responsive
to a change in income.
(iii) When 1 percent change in income leads to just 1 percent change in demand for
X1, ε1M equals unity. It provides the dividing line between more elastic and less
elastic demand.
For a finite change in income, the method of arc elasticity must be used where
ε1MA = (ΔQ1 / Q10 + Q11) / (ΔM / M10 + M11)
where M10 is income in one situation and M11 income in another. Q10 is demand
when income is MM10.
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When change in income is infinitesimal, point method must be used to get
ε1MP = (∂X1 / ∂M1) (M1 / X1)
Again, those of you who are familiar with logarithmic differentiation may see that
ε1M = ∂ log X1 / ∂ log M

2.9.1 Classification of Goods on the basis of Income Elasticity of
Demand
Normally, the income elasticity sign is positive. This is because when income increases
a utility maximising individual would increase the consumption of good. But there may
be cases when income increases results in decline of consumption of a commodity.
(i) A good is said to be a normal good when the income-elasticity is positive but less
than unity.
(ii) A good is said to be a superior (luxury) good when the income-elasticity is
positive and exceeds unity.
(iii) A good is said to be an inferior good when the income- elasticity is negative, i.e.,
when the consumer’s income increases demand for the good falls.
The Engel’s Curves for these three types of goods are given in Fig. 3.10.
Engel’s curve for good X1 shows the relationship between income and quantity
demanded of good X1. On the Y-axis we plot money income (M) and on the X-axis
the quantity demanded

M Income

E3
E1
E2

E4
0

X
Demand

Fig. 2.10 Shows four curves describing the relationship between income (M) and
demand for commodity X. We can call these curves income-demand curves
so as to differentiate them from price demand curves shown in Figs. 2.1 to
4.9. These curves are also called Engel Curves. E4 shows an Engel Curve
for an inferior good. which has negative income elasticity. E1 has elasticity
equal to unity, E2 show elasticity greater than utility and E3 is the one with
elasticity less than unity.
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For normal and superior goods Engel’s curve will be upward sloping. In Fig. 2.10
Engel’s curve E1 shows income elasticity of demand for X1 to be equal to unity.
Engel’s curve E2 shows income elasticity of demand to be greater than unity (luxury

or superior good). Engel’s curve E3 shows income elasticity to be less than unity
(normal good). Engel’s curve E4 represent the case of an inferior good with income
elasticity of demand negative. When income elasticity is positive, by observing the
behaviour of the proportion of income spent on a good, one can predict whether income
elasticity exceed, falls short of, or equals one.
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If the proportion of income spent on good X (= P1X1/M) is constant, ε1M must be
unity since X1 and M would have increased by the same proportion. In such a case,
Engel’s curve is a straight line. Remember that the slope of the straight line can be +1,
greater than +1, less then +1 depending upon the share of expenditure on good X1.
In Fig. 2.11, Engel’s curve E has a slope of +1, E1 has a slope of greater than +1, this
would imply P1X1/M less than 1. On all such curves the proportion of income spent on
X1 is constant. On E2 the slope is less than +1
When the proportion of income spent increases as income increases ε1M must exceed
unity for X1 increasing faster than income, as shown by the Engel’s curve E* below
(see Fig. 2.12).
M

Income

E1
E (450)

E2

0

Quantity

X

Fig.2.11 Engel Curve E shows income elasticity. E2 shows a superior good with income
elasticity exceeding unity. For the Engel curve E1, lying above 450 line E,
income elasticity is less than unity.

When the proportion of income spent decreases as income increases ε1M must be
less than one. This would imply demand for X1 increasing less faster than income as
shown by the Engel’s curve E1 below (see Fig. 3.13).
M

Income
E*

0
Fig. 2.12

Quantity

X

As the proportion of income spent on a commodity rises, its income elasticity
tends to become greater than unity.
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O

Income

E*

Quantity

X

Fig.2.13 As the proportion of income spent on X rises, its income elasticity falls.

Check Your Progress 7
1.

For the following demand schedule calculate income elasticity when income rises
from Rs. 500 to Rs. 600.
Income (Rs.)

400

500

600

700

800

Demand (kg.)

10

25

45

55

60

Hint. use arc method.

2.10 FACTORS ON WHICH ELASTICITY DEPEND
Now let us identify factors that influence the elasticity of a good. They are:
(i) Number of substitutes available: Larger the number of substitutes available
for a given commodity, the higher is the price elasticity of demand for it. The
substitution effect is felt very strongly in such cases. For example, demand for
electronic goods are very elastic. On the other hand, fewer the number of substitutes available, the lower will be the elasticity of demand. The substitution effect
is felt very weakly or not felt at all. Take for example, demand for salt.
(ii) Nature of the good: A good can be basic or non-basic, a necessity or a luxury.
For necessity and basic goods demand is less elastic. They have to be consumed
in certain quantity irrespective of prices prevailing. For example, food items
(cereals, cooking oil, sugar, salt, potatoes, onions, milk), coarse clothes, transport
to and from place of work etc. The substitution effect is very weak for such
goods. For non-basic and luxury goods demand would be elastic and both
substitution and income effects are felt very strongly. For example, demand is
elastic in cases like .entertainment, electrical gadgets, public schooling, eating
out, finer clothes etc.
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(iii) Proportion of income spent on a good i.e., importance of the commodity in
consumer’s budget. Higher the budget proportion more strongly will the incomeeffect be felt. As a result demand for such goods will be highly responsive to price
change. Hence, demand will be elastic. For example, all consumer durables like
refrigerator, television, cooking range, geyser, motor bikes and washing machine
tend to be more demand elastic. On the other hand, smaller the budget proportion,
the more weak will be the income effect. Demand for such goods will be insensitive
to price change. Demand will be less elastic. For this feature, take the example of
salt, sugar, match sticks, certain vegetables, public transport etc. This factor - the

proportion of income spent on a commodity - will not only make demand more or
less price elastic but will also determine the magnitude of income-elasticity.
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(iv) Level of the price of a good: If the price of a good is very high (almost prohibitive)
then a small change in it would generate a substantial income effect and would
thus cause demand to be highly responsive to price change. As an example,
consider the electronic household gadgets. The opposite happens when the price
is very low - the income effect will be very weak. Hence, demand would be less
elastic. For example, take cases like salt, match sticks, spinach, a cup of tea at
Dhabas, etc.
(v) Time period for adjustment: Another factor is the time period over which demand
adjustment is supposed to take place. Longer the adjustment period the higher the
elasticity of demand. Tastes and preferences can be changed only in the long run,
and through search, tastes for new goods can be acquired. As a result demand is
more responsive in the long run than in the short run. Of course, it will also depend
on how informative the consumers are, as well as on their mental make up.

2.11 IMPORTANCE OF THE CONCEPT OF
ELASTICITY OF DEMAND
The concept of elasticity of demand (either price or cross or income) is important to
any decision maker, be it a business firm, government policy-maker, an economic
planner, or an international economic institution.
A business firm cannot fix its profit maximising price unless it has knowledge of direct
price elasticity as well as cross price elasticity of demand for the good it produces.
Since in oligopolistic market situation the firms are strategically interdependent in
decision making, the concept of cross price elasticity of demand becomes more relevant
in determining the price structure. Ignoring cross elasticities might prove to be disastrous
in oligopoly situation.
Similarly, a government policy-maker, say, in the fiscal division, cannot determine the
tax structure without the knowledge of price elasticity as well as income elasticity. For
maximising tax revenue, taxes must be levied on goods with low price and income
elasticities of demand. The same is true of government policy-makers responsible for
fixing rates, charges, tariffs, fees, prices like electricity tariffs, railway fares and freight,
dairy products, grains, taxi fares, public transport charges etc.On the other hand
economic planners would not be able to fix the output targets of various goods during
a plan period unless they are able to estimate the income elasticities of demand for
various goods. Similarly, international economic institutions dealing with world trade
and currency exchange rates must know the various demand and supply elasticities
for policy interventions in trade and balance of payments situations of countries.

2.12 LET US SUM UP
In this unit we have investigated in great detail an important property of demand
function for a good. That is, how demand responds when some of the variables on
which it depends changes. Such demand response could be: (i) due to variation in
price of the good under consideration (own price), (ii) price of a related good, either
a substitute or a complement, (iii) consumers’ disposable income (or just income if
no taxes exist). Accordingly, we have derived own price elasticity, cross price elasticity
and the income elasticity of demand for a good. We have also discussed two ways of
viewing elasticity - arc method and point method.
For a finite or discrete change in price we use arc method (for instance when price

33

Theory of Consumer
Behaviour

falls from Rs.10 to Rs.9, the change is one rupee, a finite change). When the change
in price is very small (infinitesimal) we use point method (for instance when we are
asked to find elasticity at price equal to Rs.6, the price at a particular point on the
demand curve). The implicit assumption is that the price change is infinitesimal, the
two points on the demand curve are very close to one another so that your bare eyes
cannot visualise the difference. We have shown how elasticity can be measured
geometrically. These apart we have also shown how cross elasticity can be used to
determine whether goods are substitutes or complements. For substitutes the sign will
be positive while it is negative for complements. We have concluded this unit by
describing the importance of the concept for policymakers, business firms and economic
planners.

2.13 KEY WORDS
Arc elasticity

: Demand response measured on a finite range of the
demand curve, that is, for a discrete price change.

Contraction in demand : A movement along a given demand curve in the upward
direction. When quantity demanded decreases due to
an increase in own price of the good.
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Decrease in demand

: A shift of the demand curve to the left. Quantity
demanded decreasing due to a change in the other
influences on demand (non-price change).

Demand function

: Expresses a causal relationship between quantity
demanded of a good and its own price.

Elastic demand

: When demand response outweighs the price change in
the opposite direction.

Expansion in demand

: A movement along a given demand curve in the
downward direction. When quantity demanded
increases due to a fall in own price.

Income elasticity

: Degree of responsiveness of quantity demanded of a
good when consumer’s income changes.

Increase in demand

: A shift of the demand curve to the right. Quantity
demanded increasing due to a change in the other
influences on demand (non-price change).

Inelastic demand

: When demand response is weak. The change in demand
is not very significant induced by a price change.

Point elasticity

: Demand response measured for a very very
small(epsilon) changes in the price of a good.

Price elasticity

: Degree of responsiveness of quantity demanded when
own price of the commodity changes.

Unitary elastic demand : When demand response equals price change in the
opposite direction. A situation in which a one percent
change (fall or rise) in price leads to a one percent
change (rise or fall) in quantity demanded.
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2.14 SOME USEFUL BOOKS
Same as given in Unit-1.
2.15 ANSWERS OR HINT TO CHECK YOUR PROGRESS
EXERCISES Check Your Progress 1
1

Shifts to the right

2. Expansion in demand, contraction in demand
Check Your Progress 2
1. Price falls by ten per cent, demand increases by 15 percent. Demand is said to be
elastic, elasticity greater than unity.
2. ε 11 = 0.338
Price elasticity less than unity, demand is inelastic.
Check Your Progress 3
1. By arc method demand is inelastic.
2. By point method elasticity is less than 1.
Check Your Progress 4
1. Elasticity is the same at N0 or N1
Check Your Progress 5
1.
Price elasticity

Quantity

Total Outlay

Direction

10

60

600

—-

9

75

675

ε>1

8

80

640

ε<1

7

84

582

ε<1

6

97

582

ε=1

Check Your Progress 6
1. Since the sign is positive it is a substitute commodity.
2. Cross elasticity = { 3 / ( 67 + 70 ) } / {-1/ ( 5+4 )} = -27 / 137. = 0.197
The good is a complement.
Check Your Progress 7
1. Income elasticity = {20 / (25 + 45)} / { 100 / ( 500 + 600 )} = 3.14
Hence income elasticity is greater than unity, demand is said to be income elastic.
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UNIT 3 CONSUMER AND PRODUCER SURPLUS
Structure
3.0
3.1
3.2

3.3
3.4
3.5
3.6
3.7
3.8
3.9

Objectives
Introduction
Consumer Surplus
3.2.1 Consumer surplus by demand curve analysis
3.2.2 Consumer surplus and price change
3.2.3 Consumer surplus by using indifference curve analysis
Mathematical representation of Consumer surplus
Producer surplus
Mathematical representation of Producer surplus
Let Us Sum Up
Key Words
Some Useful Books
Answers/Hints to Check Your Progress Exercises

3.0 OBJECTIVES
After going through this Unit you should be in a position to:
explain the concept of consumer surplus with demand curve;
explain how shifting of price will impact
consumer surplus;
explain the relationship between market power and a
firm’s supply decision; and
explain producer surplus in terms of changes in supply,
price and price elasticity.

3.1 INTRODUCTION
The concept of economic welfare is associated with Pareto. He said that the total
economic welfare is nothing but the sum of individual’s welfare. But welfare cannot
be compared among individual to individual so, it ruled out interpersonal comparisons.
Therefore, the economic policies which make at least one individual better off without
making someone worse off are considered to increase total economic welfare. And if
such policy, made one person slightly worse off, than that policy does not increase total
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welfare. This condition of welfare is known as Pareto’s welfare condition which was
supported by very few economists, so, they suggested some modifications into it.
However, this modifications are theoretical exercises only and practically which are
highly improbable. So Kenneth Boulding said, “It is virtually impossible to study it
without learning a good deal of economics in the process”.
For the evaluation of economic policies the widely accepted method is based
on the concept of economic surplus. The term “economic surplus” is otherwise known
as total welfare or Marshallian surplus which refers to two related quantities such as
consumers’ surplus and producers’ surplus. In other words, it implies that gain which
producers and consumers make when they sell or buy products. Both these concepts
are discussed in the subsequent sections in more detail. These surplus concepts are
useful in evaluating the comparative advantage of different economic policies. This
surplus approaches are also applicable in number of practical problems. Arnold
Harberger was a strong supporter of surplus approach to estimate the impact of various
economic policies. This method of Harberger is otherwise known as Harberger triangle
because its measurement involves various triangles.

3.2 CONSUMER SURPLUS
The concept of consumers’ surplus was first formulated by the French engineer J.
Dupuit in 1844 in order to measure the social benefits of public goods such as canals,
bridges, national highways etc. He said that every consumer might be willing to pay
more for a good than what he actually pay. This “excess satisfaction” which the
consumer derive over and above what he actually pay is “consumers’ surplus”.
Further the concept of consumers’ surplus was refined and popularized by Marshall in
his “Principles of Economics” published in 1890. Marshall’s concept of consumer‘s
surplus was based on the measurability and interpersonal comparisons of utility. He
stated that every increase in consumer surplus is an indicator of the increase in social
welfare. Marshall defines consumers’ surplus as, “the excess of the price which the
consumer would be willing to pay rather than go without the thing over what the
consumer does actually pay”. In other words, people generally derive more
satisfaction from the consumption of goods than the actual price they pay for them.
This extra satisfaction which the consumer derives from buying of a good is called as
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consumers’ surplus. This concept is useful not only in economic theory but also in
economic policies, such as imposition of tax by Government and pricing policy pursued
by the monopolist. The Marshallian concept of consumers’ surplus can be measured in
monetary units. To put simply, it is the difference between the price that an “individual
is willing to pay” and “the price an individual actually pays” for a particular product.
It can be better explained by an example, suppose an individual go to a Blackberry
showroom, and like a Suit so much and he is willing to pay ₹2000 for it. If the suit
actually costs ₹1500 then it is said that individual have a consumers’ surplus of ₹2000
- ₹1500 = ₹500. So, the amount of money which an individual is willing to pay for a
commodity indicates the amount of utility he derives from that particular commodity.
The greater the amount of money he is willing to pay, the greater the satisfaction he
will obtain from it. Thus, the marginal utility derived from one unit of a particular good
determines the price which a consumer will be prepared to pay for that unit. And the
total utility which an individual will obtain from a good will be the sum of marginal
utilities (∑MU) of the units of good purchased and the total price which he actually
pays is just equal to the price per unit multiplied by the no. of units purchased.
Symbolically,
CS = What a consumer is willing to pay – What he actually pays.
Marshallian measurement of consumers’ surplus is illustrated with a numerical
example. Suppose the individual buys 5 units and pays a price per unit of ₹5. It is given
that, the consumer have the choice of buying a certain quantity of commodity or go
without it, he might be willing to pay ₹9 for the first unit, ₹8 for the second unit,₹7 for
the third unit,₹6 for the fourth unit, and ₹5 for the fifth unit. Thus, when the actual price
is ₹5, the consumer’s surplus is ₹4 + ₹3 + ₹2 + ₹1 + ₹0 = ₹10.

3.2.1 CONSUMER SURPLUS BY DEMAND CURVE ANALYSIS
As an approximation to this example consumer’s surplus may also be found
graphically in terms of consumers’ demand curve. Let DD be the demand curve for
commodity x. The current market price of commodity x is assumed to be constant
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means the consumer cannot affect the price by his purchases of this commodity. It is
also assumed that consumer’s demand for x is a straight line (DD’ in figure 3.1) and P
is the market price. At this price the consumer buys OA units of x commodity and pays
an amount (OA)* (P) for it. However, he would be willing to pay P1 for OA1, P2 for
OA2 and so on. But the price in the market is lower than the price he would be willing
to pay for x implies that his actual spending is less than he would be willing to spend
on OA amount of commodity x. This difference is called as consumers’ surplus. In
figure 3.1 the area under demand curve DD’ upto the output level OA measures the
amount that the consumer willing to pay. This is the area given by OAED. The amount
that the consumer actually pays is represented by the area OAEP. Hence, consumer’s
surplus is represented by the area of triangle EPD which is equal to OAEF – OAEP.

Figure 3.1
Consumer Surplus

D
Price
in ₹

E
P
D’

O

A

X - Commodity

3.2.2 CONSUMER SURPLUS BY USING INDIFFERENCE CURVE
ANALYSIS
The Marshallian concept of consumers’ surplus can also be measured by using
indifference curve analysis.
In figure 3.2 quantity of commodity x is measured in horizontal axis, while vertical
axis measures the consumer’s money income. The budget constraint of the consumer
is shown by line MN and its slope is equal to the price of commodity X. Given Px, the
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consumer is in equilibrium at point E where he buys OQ amount of X and pays PM of
his income, the rest OP amount of money is left with the consumer to spend on all other
commodities.
To find out the amount of money that the consumer would be willing to pay for OQ
amount of commodity X, we need to draw indifference curve passing through M.
According to Marshall, as MU of money income is constant, the new indifference curve
will be parallel to the indifference curve IC2. So, both indifference curves will have
same slope at any given quantity of commodity X. In figure 3.2, at point Q the slope of
IC1 is the same slope as IC2.

It is clear from the figure that the quantity of X is same at point E and K, as the two slopes are
equal. The indifference curve IC2 shows that the consumer would be willing to pay P’M for
the quantity OQ of X and O’P of income to spend on other commodities or having none of X
and devoting all his money income on other commodities. To put simply, P’M is the amount
of money that the consumer would be willing to pay while PM is the money income what he
actually pays. Symbolically,
P’M – PM = PP’= EK
The difference between what the consumer would be willing to pay and what he actually pays
for OQ of commodity x is the consumers’ surplus according to Marshall.
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Figure 3.2

Consumer surplus and Indifference curve

Income
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3.2.3 CONSUMER SURPLUS AND PRICE CHANGE
If the market of the commodity rises above OP, the consumer will purchase less units of the
commodity than OA. As a consequence, consumer’s surplus obtained by him from his purchase
will decline. On the other hand, the consumer will be in equilibrium when he is purchasing
more units of the commodity than OA.As a result, the consumer’s surplus will increase. Thus,
given the demand function (Marginal utility curve) of the consumer, the lower the price, the
higher the consumers’ surplus and vice-versa.
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Figure 3.3: Consumer surplus and price change
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In figure 3.3, DD shows the MU curve/ demand curve of commodity x. At market price OP0 of
commodity x, the consumer buys OA amount of commodity x. The market value which the
consumer pays for OA is equal to the area, OAEP0 of x multiplied quantity of x. But the total
utility from OA amount of x commodity (Price of x multiplied quantity of x). But the total
utility from OA amount of x commodity is equal to the area ODEA. Thus consumer’s surplus
would be ODEA – OAEP0 = P0ED. Let the price of x commodity falls to OP’, the consumer
would buy more of x i.e, OA’ and hence, consumer’s surplus would increase to P’DK. Thus,
the net gain in consumer surplus due to price change is P’DK – P0ED = P0EKP’. To sum up,
change in price of good x will helps in measuring the extra benefit that the consumer will obtain
by his purchase of x commodity.

3.3 MATHEMATICAL

REPRESENTATION

OF

CONSUMER SURPLUS
Mathematically, consumer surplus is defined as the area under the demand schedule but above
the market price. This difference between what the consumer is willing to pay and what he
actually pays for a particular quantity of a commodity is also used as a measure of welfare. It
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can also be found out by using integration. It is clear from the following example. DD’ is the
demand curve representing individual demand for commodity X. Quantity of X- commodity is
measured on X-axis and price of X –commodity is on Y-axis. In the figure 3.4, consumer is
supposed to purchase OX’ of X- commodity for which he pays OP price. Consumer is ready to
give the total cost of X-commodity i.e., equal to the area OX’E’D in the figure but actually he
is paying OX’E’P. The difference between this two is the consumer’s surplus.

Figure: 3.4
Price
(₹)
D

P

O

E
’

X’

D’

X-Commodity

Consumer Surplus = Area OX' E' D - Area OX' E' P
x
  (De mand C urve) dx  p.x
0

Example: 3.1 Find the consumer surplus when demand curve is P = 33 – 3x -2x2 and x =
3 units.
Solution: Here demand curve is p = 33 – 3x - 2x2 and quantity demand of x = 3
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Then price = 33 – 3x -2x2
= 33-27
Therefore,

P=6

(P = Price of x)
𝑥

So, Consumer surplus = ∫0 (Demand Curve) 𝑑𝑥 – 𝑝. 𝑥
𝑥

∫0 (33 – 3x − 2x) dx – 6 ∗ 3
= 33x – 3x – 2(3)2 - 18
= 33*3 – 3*3 – 2*9 -18
= 99 – 9 -18 -18
= 99 - 45
CS

= 54 units.

Example: 3.2 for demand function P = 15 -2x – x2, what is the consumer’s surplus at x =
2.
Solution: Given demand function is P = 15 -2x- x2
For x = 2,

P = 15 -2x- x2
= 15 -2. 2 – (2)2
= 15 – 4 – 4
= 15 – 8
=7

Here, Consumer surplus = Area of the curve below the demand curve from O to 2
Area of rectangle (p*x) i.e, 7* 2 Therefore,
3





Consumer surplus  15  2 x  x 2 dx  p * x
0

= 15x – 2x2/ /2- x3 /3 -14
= 15.2 – 2(2)2 /2 - (2)3/3 – 14
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= 30 – 4 – 8/3 -14
= (90 -12- 8 – 42) /3
= (90 – 62)/3
= 28/3 units.
Example 3.3: If the demand law is D = 10 - 2p, what will be the consumer surplus at

p

=2
Solution: Given the demand law D = 10 -2p ; If p = 2,
Then D = 10 - 2p
= 10 – 2.2 = 10 – 4 = 6
So, D = 6
6

Consumer surplus  10  2 p  dp  p * x
0

= 10p – 2p2/2 – 6*2
= (10)2 – 22 – 12
= 20 – 4 – 12
= 4 units.
Example: 3.4 If the demand function is p = 39 – 3x2 and the commodity is free i.e.
p = 0. Find consumer’s surplus.
Solution: Demand Function p = 39 – 3x2
If p = 0 then, 0 = 39 – 3x2
Or,

39 = 3x2

Or,

x2 = 39 / 3

Or,

x = √13

√13

Therefore, Consumer surplus = ∫0

(39 − 3𝑥 2 )𝑑𝑥 − 𝑝𝑥
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= 39𝑥 −

3𝑥 3
− 0 ∗ √13
3

= 39√13 − (√13) 3
= 39√13 - 13(√13) = 26√13 units.

3.4 CONSUMER SURPLUS AND PERFECT
COMPETITION

In the analysis of consumer surplus, suppose perfect competition prevails in the market so price
is given, whatever the amount of commodity an individual purchases. This price is determined
by the industry through the equality between demand and supply function. Accordingly, you
can calculate consumers’ surplus by finding Po and xo.
Example: 3.5 The price of quantity demanded under perfect competition is determined
by the demand and supply laws; Pd = 16 –x2 and Ps = 4 + x respectively. Determine
consumer surplus.
Solution: The equilibrium quantity and price is found by equating and then solving the given
function.
Po = 16 – x2; Ps = 4 + x

By Equating, D = S; we get,

If x =3 then p = 16 – x2
= 16 – (3)2

16 – x2 = 4 + x
Or, 16 – 4 – x2 – x = 0

= 16 – 9
P=7

Or, 12 – x2 – x = 0
Or, x2 + x – 12 = 0
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Or, x2 + 4x – 3x – 12 = 0
Or, x(x + 4) – 3(x + 4) = 0
Or, (x -3) (x + 4) = 0
Or, x = 3; x = - 4
If we ignore x = - 4 since x < 0 therefore
3





Consumer surplus   16  x 2 dx  px
0

= 16𝑥 −

𝑥3
−7∗3
3

= 16 ∗ 3 − (3)3 − 21
= 48 − 9 − 21
= 18 𝑢𝑛𝑖𝑡𝑠

Check Your Progress 1

1) Explain consumers’ surplus. If price of a good changes than how it affect
consumers’ surplus.

……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………………
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2)

Suppose the demand for Pear is X = 100 – 10 p. If the price of Pear is p = 3,
Calculate consumer’s surplus.
……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………………

3.5 PRODUCER SURPLUS
Similar to consumer surplus there is another concept that is widely used to evaluate
economic policies is producers’ surplus. Producers’ surplus is defined as the extra
benefit or money that the producer receives by selling a product at a price that is higher
than its minimum acceptable price. This minimum acceptable price for the product is
presented by its supply curve. In other words, producer surplus is the difference
between what price the producers are willing to sell the output and what price they
actually receives from the consumers. This is illustrated with the help of the following
figure 3.5.
Figure 3.5 : Producer Surplus
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In the above figure 3.5, Po is the equilibrium price at the intersection of demand and
supply i.e. ‘E’. Here, the producer sells O A0 unit of x at OP’ price. For O A0 unit he
receives OA0EPo . However, the price at which the producer willing to sell each unit of
x commodity is lower than the equilibrium price Po. So at P1 the resulting rectangle
upto Po is the producer surplus. Similarly, at P2, the producer is willing to sell two units
of x commodity at a price lower than Po. The rectangle from P2 to the supply curve and
upto the level of equilibrium price shows new producer surplus. (Each point of supply
curve represents the marginal cost of production and hence, the minimum price at
which he is willing to sell each unit of his product rather than go without selling.)This
process is repeated for each unit of x. To find the total producer surplus, you add all
the rectangles at individual price levels (i.e. P1, P2, ..) and the resultant total area found
is the producer surplus. Thus, the area under the supply curve upto output OA0, Which
is equal to the area O A0ES, measures +the minimum price at which he is willing to
sell the output OA0. The difference between O A0EPo – OA0ES = SEPo is the producer
surplus.
3.5.1 Producer surplus and price change
There are many factors which affect producers’ surplus. When the price of a product
changes, how it affects producers surplus is discussed in this section .Not only price change
but also changes in demand curve and supply curve and price elasticity of supply will influence
producers gain, other things remaining constant.

Impact of Price change
Changes in price and producer surplus are directly associated with each other. As
higher the price higher the amount of surplus that the producer will receive. On the
contrary, lower the price lower will be the producer surplus.
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Figure: 3.6 Producer surplus and price change
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With reference to the figure 3.6 producer surplus is above the supply curve but supply
curve but below the equilibrium price. Other things remaining constant, if the
equilibrium price increases from Po to P1 than the output supplied increases along with
the producer surplus. Similarly, if the equilibrium price falls from Po to P2 it results in
lower amount of potential producer surplus.

3.5.2 Impact of Changes in demand curve
If demand for a particular product increases then the demand curve shifts towards right,
as a result, producers’ surplus increases. On the contrary, if demand for the same
product decreases then demand curve will shift to left and the amount that the producer
will receive decreases.
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Figure 3.7: Producer surplus and change in demand curve
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The initial demand curve is represented by DD and supply curve by SS.
Corresponding to initial demand and supply the initial producer surplus is triangle
SEPo. When demand increases, demand curve shifts rightward i.e. D1D1 then producer
surplus is SE1P1. So to conclude, it is said that changes or shift in demand curve and
supply curve are directly related to producer surplus.

3.6 MATHEMATICAL PRESENTATION OF PRODUCER
SURPLUS
Given the supply function, the producer will supply x1, quantity at price Po. Thus, the area S0
P0 E in the figure 3.8 is producers’ surplus which is the difference between the amount that the
producer receives and the price at which he is willing to sell.
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Figure 3.8: Producer surplus
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Example: 3.6 If the demand and supply function are given, Pd = 30 - 5x and Ps =
3x +6. Find producer surplus.
Solution: In equilibrium, D = S

;

30 – 5x = 3x + 6
Or, 30 – 6 = 3x + 5x
Or, 24 = 8x

Or, x = 24/ 8 = 3
Or, x = 3
Equilibrium price, Pd = 30 – 5x = 30 – 5 x 3
= 30 -15 = 15
Total revenue = P * X = 15 x 3 = 45
3

producersurplus  px   2 x  8 x  dx
0

= 45-2x2/2 + 8x
= 45-(3)2 + 8 * 3
= 45-9 + 24 = 33
Hence, PS = 45 – 33= 12 units.
Example: 3.7 If supply curve is Ps = 6 + x2 / 4 and demand curve is Pd = 36 – x2.

Determine producer surplus.
Solution: At equilibrium point, demand is equal to supply. So, Pd = Ps
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36 – x2 = 6 + x2 / 4
Or, 36 – 6 = x2 / 4 + x2 / 4
Or, 30 = x2 + 4x2/ 4
Or, 30 x 4 = 5 x2
Or, 120/ 5 = x2

Or, x2 = 24
Or, x = √24

[Equilibrium quantity]

Equilibrium price, Pd = 36 – x2
= 36 – (√24)2 = 36 – 24 = 12.
Total Revenue = p.x = 12 √24
For Producer surplus =

√24

∫0

( 6 + x2 / 4 )𝑑𝑥

= 6x + x3/4 x 3 = 72√24 +24 √24

12
= √24 (72 + 24) = 96√24
12

12

= 8√24
So, Producer surplus = 12√24 - 8√24 = 4√24

Check Your Progress 2
1)

Define producers’ surplus. Is producers’ surplus is influenced by changes in
demand for a particular commodity say, x. If yes, explain how.
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………

2)

If demand and supply law is given as, Pd = 3x2 – 20x + 5 and Ps = 15 + 9x.
Find corresponding producer surplus.
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………

3.7 LET US SUM UP
In this unit we discussed about the concepts of consumers’ surplus and producers’
surplus. Consumers’ surplus have been explained by demand curve as well as through
indifference curve analysis. The concept of Consumers’ surplus is also explained
through mathematical analysis. Impact of different market structures such as Perfect
competition and monopoly, on consumer surplus is also taken into consideration.
Analogous concept, producer surplus through mathematical analysis, shows how the
producer receives the extra utility by selling each unit of output at a price more or
above the minimum price which he would be willing to sell rather than forgo a sale.

3.8 KEY WORDS
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Consumer surplus : It refers to the difference between willingness to pay for a good
and what the consumer actually pays.

Indifference curve: It is the locus of points each point representing the different
combination of goods where the level of satisfaction remains
constant.
Producer surplus

: It is the amount that producers gain by selling at market price
that is higher than the price they would willing to sell.

Price elasticity

: It refers to the degree of responsiveness to a change in quantity
due to a change in its price.

3.9 SOME USEFUL BOOKS
Koutsoyiannis.A, Modern Microeconomics, Published by Macmillan Press Ltd.
Maddala.G.S, Microeconomics, Theory and Application, Tata McGraw-Hill
Publishing Company Limited.
Mehta.B.C and Madnani.G.M.K, Mathematics For Economists, Sultan Chand and
Sons, Educational Publications, New Delhi.

3.10 HINTS/ANSWERS TO CHECK YOUR PROGRESS

Check Your Progress 1
1) Your answer should be based on Section 3.2 and 3.2.3.
2) Hint: Quantity of x = 70; consumer surplus = 45 units.
Check Your Progress 3
1) Go through Section 3.5 and 3.5.1 and answer.
2) Hint: Output x = 10; Total revenue (TR) = 1050 ; Producer surplus = 450 units
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