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5.1

LEARNING OBJECTIVES
After going through this unit, you will able to:

l know about structure of market
l describe the characteristics of perfect competition
l explain about price and output determination under perfect
competition.

5.2

INTRODUCTION
Ordinarily, the term “market” refers to a particular place where goods

are purchased and sold. In economics, the term “market” does not mean a
particular place but the whole area where the buyers and sellers of a product
are spread.
In the words of A. A. Cournot, “Economists understand by the term
‘market’, not any particular place in which things are bought and sold but
the whole of any region in which buyers and sellers are in such fi^ee
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intercourse with one another that the price of the same goods tends to
equality, easily and quickly.’’
Moreover, in economics, a market is not related to a place but to a
particular product. Hence, there are separate markets for various
commodities. For example, there are separate markets for clothes, grains,
jewellery, stock market etc.

5.3

STRUCTURE OF MARKET
The structures of market both for goods market service (factor)

market are determined by the following factors–
a) The number and nature of buyers and sellers.
b) The nature of the product.
c) Competition among the firms.
Accordingly, markets are classified into Perfect and Imperfect
completion. Perfect competition refers to a market where large number of
buyers and sellers with perfect knowledge about the market interact each
other for buying and selling a homogeneous product under the environment
of free entry and exit.

5.4

CHARACTERISTICS OF PERFECT COMPETITION
Following are the important characteristics of perfect competition–

a) Large Number of Buyers and Sellers: the number of buyers and
sellers must be so large that none of them individually is in a position
to influence the price and output of the industry as a whole. The
demand of individual buyer relative to the total demand is so small
that he cannot influence the price of the product by his individual
action. Similarly, the supply of an individual seller is so small a fraction
of the total output that he cannot influence the price of the product
by his action alone. In other words, the individual seller is unable to
influence the price of the product by increasing or decreasing its
supply.
b) Homogeneous Product: Each firm produces and sells a
homogeneous product so that no buyer has any preference for the
Managerial Economics
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product of any individual seller over others. No seller has an
independent price policy.
c) Free Entry and Exit: The next condition is that the firms should be
free to enter or leave the industry. It implies that whenever the
industry is earning excess profits, attracted by these profits some
new firms enter the industry. In case of loss being sustained by the
industry, some firms leave it.
d) Perfect Knowledge of Market Conditions: This condition implies
a close contact between buyers and sellers. Buyers and sellers
possess complete knowledge about the prices at which goods are
being bought and sold, and of the prices at which others are
prepared to buy and sell.
e) Absence of Transport Costs: Another condition is that there are
no transport costs in carrying of product from one place to another.
f) Uniform Price: No seller has an independent price policy.
Commodities like salt, wheat, cotton and coal are homogeneous in
nature. He cannot raise the price of his product. If he does so, his
customers would leave him and buy the product from other sellers
at the ruling lower price.

CHECK YOUR PROGRESS
Q.1: Fill in the blanks:
a) There are .................... numbers of sellers and
buyers in perfect competition.
b) The price of a commolity in perfect competition is
.................... for all firms.
Q.2: State whether ‘True’ or ‘False’:
a) Each firm under perfect competition sells a homogeneous product.
b) Transportation cost is included in perfect competition.
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5.5

PRICE AND OUTPUT DETERMINATION UNDER
PERFECT COMPETITION
Price of a commodity in perfect competition is determined by the

industry. This means, price of a product in perfect competition is determined
by the market forces- demand for and supply of the product in the market.
In the words of Marshall, “Both the elements of demand and supply are
required for the determination of price of a commodity in the same manner
as the both blades of a scissor are required to cut a cloth.’’
Table 6.1: Price and output determination under perfect competition
Price (Rs.) Demand (units) Supply (units)

Impact

Pressure on Price

10

20,000

1,00,000

Excess Supply

Price will fall

↓

8

40,000

80,000

Excess Supply

Price will fall

↓

6

60,000

60,000

Demand = Supply

Equilibrium Price

4

80,000

40,000

Excess Demand

Price will rise ↑

2

1,00,000

20,000

Excess Demand

Price will rise ↑

If we start with a price of Rs. 10, the market demand will be 20,000
units and market supply will be 1,00,000 units. This leads to a situation of
excess supply. At this price, some sellers will be unable to sell all the quantity
they want to sell. As a result, they will cut down the price in order to attract
customers.
As the price falls, the quantity demanded will expand and the
quantity supplied contracts. At the price Rs.8 also, there exists excess
supply. As a consequence price falls further. This way price of the product
will fall upto Rs.6. Here supply balances demand and all the quantity of
the product, which all sellers are willing to sell, will be purchased by buyers.
Similarly, if the price is Rs. 2, the quantity demanded exceeds the
quantity supplied. At this price the buyers who are willing to buy the product
find the quantity offered in the market is not sufficient to satisfy their wants.
Some consumers, who have not been able to satisfy their demand, will be
induced to bid the price up in the hope of getting more supplies. This
action of unsatisfied customers will force up the price in the market. This
way price will be increased to Rs. 6.
Managerial Economics
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Fig. 5.1
In this diagram, the industry is in equilibrium at point E, where market
demand is exactly equal to market supply. OP is the equilibrium market
Price and OQ is the equilibrium quantity. At any price below OP, say at
OP1, demands exceeds supply (Case of Excess demand). This excess
demand will force up the price. Similarly, at any price above OP, say OP2,
supply exceeds demand (case of Excess Supply). This excess supply will
cut down the price.
This, price of the product comes to settle in the market at the level
where demand and supply curves intersect each other.

5.6

TIME ELEMENT IN PERFECT COMPETITION
Time is short or long according to the extent to which supply can

adjust itself. Marshall felt it necessary to divide time into different periods
on the basis of response of supply.
The reason why supply takes time to adjust itself to a change in the
demand conditions is that nature of technical conditions of. A period of
time is required for changes to be made in the size, scale and organisation
of firms as well as of the industry.
5
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Marshall divided time into following three periods on the basis of
response of supply to a given and permanent change in demand:
1) Market Period (Very short Period)
2) Short-Run
3) Long-Run
Market Period: The market period is a very short period in which
the supply is fixed. This means, no adjustment can take place in supply
conditions during market period. In other words, supply in the market period
is limited by the existing stock of the good. The maximum that can be
supplied in the market period is the stock of the good which has already
been produced.
In this period more good cannot be pro-duced in response to an
increase in demand. This market period may be a day or a few days or
even a few weeks depending upon the nature of the good. For instance, in
case of perishable goods, like fish, the market period may be a day and for
a cotton cloth, it may be a few weeks.
Short-Run: Short-run is a period in which supply can be adjusted
to a limited extent. During the short period the firms can expand output
with given equipment by changing the amounts of variable factors
employed. Short periods is not long enough to allow the firm to change the
plant or given capital equipment. The plant or capital equipment remains
fixed or unaltered in the short run. Output can be expanded by making
intensive use of the given plant or capital equipment by varying the amounts
of variable factors.
Long-Run: The long-run is a period long enough to permit the firms
to build new plants or abandon old ones. Further, in the long run, new
firms can enter the industry and old ones can leave it. Since in the long run
all factors are subject to variation, none is a fixed factor. During the long
period forces of supply fully adjust them to a given change in demand; the
size of individual firms as well as the size of the whole industry expands or
contracts according to the requirements of demand.
The adjustment of supply over a period of time and consequent
changes in price is illustrated in the following figure where long-run supply
Managerial Economics
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curve LRS of an increasing-cost industry along with the market-period
supply curve MPS and the short-run supply curve SRS have been drawn.
Originally, demand curve DD and market-period supply curve MPS intersect
at point E and price OP is determined. Suppose that there is a once- for-all
increase in demand from DD to D/D/.
Supply cannot increase in the market period and remains the same
at OM. Market-period supply curve MPS intersects the new demand curve
D/D/ at point Q. Thus, the market price sharply rises to OP1. Short-run
supply curve SRS intersects the new demand curve D/D/ at point R.
The short-run price will therefore be OP2 which is lower than the
new market price OP1. As a result of the long-run adjustment the price will
fall to OP3 at which the long-run supply curve LRS intersects the demand
curve D/D/.
The new long-run price OP3 is lower than the new market price OP1
and the short-run price OP2, but will be higher than the original price OP
which prevailed before the increase in demand took place. This is so
because we are assuming an increasing-cost industry. If the industry is
subject to constant costs, the long-ran price will be equal to the original
price. Further, if the industry is subject to decreasing costs, the long-run
price will be lower than the original price.
/
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SRS

Q
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Fig. 5.2
Therefore, Marshall gave equal importance to both demand and
supply as determinants of price, though the influence of the two varied in
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different time periods. Marshall introduced time period analysis into pricing
process to bring out the varying influence of each of two forces over price
of the product in different time periods.

5.7

REVENUE CURVES OF A FIRM
Total Revenue (TR): Total money receipts of a firm from the sale

of a given output are called total revenue.
TR = Price (P) x Quantity (Q)
Average Revenue (AR): It refers to the revenue per unit of output
sold.

AR=

TR
Q

Or, AR=

PQ
Q

Or, AR = P = Price
Marginal Revenue (MR): It is the change in the total revenue which
results from the sale of one more (or one less) unit of a commodity.

MR =

∆TR
,
∆Q

Q = Quantity

Or, MR = TRn − TRn−1
where, n = number of unit sold.

5.8

TR, AR AND MR UNDER PERFECT COMPETITION
In perfect competition, the price is determined by the market forces

supply and demand so that only one price tends to prevail for the whole
industry. Thus a firm under perfect competition is a price-taker. Each firm
can sell as much as it wishes at the market price. Price remains uniform for
all the firms. An individual action can not influence the price of the product.

Managerial Economics
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Table 5.2: TR, AR and MR under perfect competition
Price (Rs.)

AR =

TR
= price
Q

Quantity sold (Units)

TR = P.Q

MR = TRn – TRn-1

10

1

10

10

10

10

2

20

10

10

10

3

30

10

10

10

4

40

10

10

10

5

50

10

10

This is shown in Table 6.2 where AR and MR remain constant at Rs.
10 at every level of output. Consequently AR and MR curves of the firm
coincide.
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○
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Fig. 5.3

CHECK YOUR PROGRESS
Q.3: Price of a comodity under perfect competition is Rs. 5. calculate TR, AR and MR–
Quantity Sold

AR

TR

MR

1

–

–

–

2

–

–

–

3

–

–

–

4

–

–

–

5

–

–

–

6

–

–

–
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5.9

EQUILIBRIUM OF THE FIRM
Meaning: A firm is in equilibrium when it has no tendency to change

its level of output. It needs neither expansion nor contraction. It wants to
earn maximum profits. In the words of A. W. Stonier and D. C. Hague, “A
firm will be in equilibrium when it is earning maximum money profits.’’
Short-run Equilibrium of the Firm: The short run is a period of
time in which the firm can vary its output by changing the variable factors
of production in order to earn maximum profits or to incur minimum losses.
The number of firms in the industry is fixed because neither the existing
firms can leave nor new firms can enter it.
A firm attains equilibrium when the following conditions are fulfilled
a) MC = MR, and
b) The MC curve must cut the MR curve from below at the point of
equilibrium.
The price at which each firm sells its output is set by the market
forces of demand and supply. Each firm will be able to sell as much as it
chooses at that price. But due to competition, it will not be able to sell at all
at a higher price than the market price. Thus the firm’s demand curve will
be horizontal at that price so that P = AR = MR for the firm.
There will be three categories of firms in the short run–
a) Firms Earning Super-normal Profit: A firm under perfect
competition may earn super-normal profit when the price (AR)
determined by the market forces is grenter than its Average Cost of
Production.

Managerial Economics
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Industry

Firm

Y

Y

Price

D

S

SMC
Super normal
profit

A

P

P

SAC

(AR=MR)

E

L

T
R

D

S
O

M

X

O

Q

Quantity

X
Quantity

Fig. 5.4
In this diagram, the industry determines the price through market
forces demand and supply at OP. This price will remain uniform for
all the firms. They can sell any quantity at this price. This, PL line is
the AR and MR curves of the firm (also the demand curve of the
firm). The firm is in equilibrium at point E where short run MC curve
cuts the MR curve from below. At this point the firm produces and
sells amount OQ. At this level of output the average cost will be QR
or OT. Since AC of the firm is less than AR (OP or QE), the firm
earns super normal profit by the amount TPER.
Here,
TR = Price x Quantity = OP x OQ = OPEQ
TC = AC x Quantity

= OT x OQ = OTRQ

∴ Super normal profit = OPEQ–OTRQ = TPER

b) Firms Earning Normal Profit: A firm under perfect competition
may earn only normal profit when the price determined by the market
forces is equal to its average cost (AR = AC).
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Fig. 5.5
In this diagram, the industry determines the price through market
demand and market supply at OP. This price will remain uniform for
all firms. The firm (in the Right Panel) is in equilibrium at point E
where MR = MC. At this point, AR is equal to the Average Cost of
the firm. This means the firm earns only normal profit.
c) Firms Suffering Losses and Shut-Down Point: A firm under
perfect competition may also incur loss if the price comes below
the short period average cost of the product. However, the firm will
continue its operation so long as price is above average variable
cost of the product. But if price falls below average variable cost,
then the firm will simply shut down and suspend production. This
means loss of a firm should not exceed total fixed cost of the firm.

Managerial Economics
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Fig. 5.6
In figure 6.6, when the price in the market is OP1, the firm will
be in equilibrium at point E1 and produced OQ1 level of output.
Since average cost which is equal to Q1A1 is greater than the
average revenue or price, which is equal to Q1E1, the firm will be
making losses equal to P1T1A1E1. But the firm will produce the
product continuously at point E1 because OP1 is greater than the
average variable cost which is equal to Q1V1. By operating at OP1,
the firm is covering total variable cost OS1V1Q1 and a part of Total
Fixed cost (S1T1A1V1). A part of total fixed cost equal to area P1T1A1E1
is not being covered. The firm will operate and bear the loss P1T1A1E1
because by shut down in the short run the firm will have to bear
losses equal to the whole fixed costs, the area S1T1A1V1. Thus losses
will be smaller if the firm produces. If the price in the market falls to
OP2, the firm will be in equilibrium at point E2. At this point, losses
will be equal to The Total Fixed cost. So the firm operates at price
OP2. But if price falls below OP2, (Say OP3), then the firm will simply
shut down since the firm will not be able to cover even its variable
cost fully. E2 is the shut down point of a perfectly competitive firm.
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d) Long-run Equilibrium of the Firm: In the long-run, it is possible to
make more adjustments than in the short-run. The firm can adjust
its plant capacity and scale of operations to the changed
circumstances. Therefore, all costs are variable in the long-run.
Firms must earn only normal profits. In case the price is above the
long-run AC curve firms will be earning supernormal profits. Attracted
by them, new firms will enter the industry and supernormal profits
will be competed away. If the price is below the LAC curve firms will
be incurring losses. As a result, some of the firms will leave the
industry so that no firm earns more than normal profits. Thus “in
the long-run firms are in equilibrium when they have adjusted their
plant so as to produce at the minimum point of their long-run AC
curve, which is tangent (at this point) to the demand (AR) curve
defined by the market price” so that they earn normal profits.
Y

LMC

Revenue & Cost

LAC

P

O

E

Q
Quantity

AR
MR

X

Fig. 5.7
In this diagram, the firm attains equilibrium at point E, where
long run MC curve (LMC) cuts the MR curve. Here, OP and OQ are
equilibrium price and quantity respectively. The firm can not be in
long run equilibrium at a price greater than OP shown in figure 6.6.
Because if price is greater than OP then the price line (AR curve)
would be some where above the AC where the firm will earn super
normal profit. This will attract new firms to enter and compete away
this super-normal profit. New firms and expansion of existing firms
Managerial Economics
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would increase supply in the market in the long run. Excess supply
will reduce the price to come down to a level where AR = AC. (giving
normal profit)
Likevise, the firm can’t be in the longrun equilibrium at any price
below OP. Price below OP in the longrun means losses for the firm.
under such condition some firms would leave the industry. It will
reduce market supply thereby inducing increasing the price. Price
will increase to a level where AR=AC. Thus, in the longrun All firms
earn only super normal profit. At poin E.
Price = AR = MR = LMC = LAC
Thus, the price determined in the longrun is called normal price.

5.10 LET US SUM UP
In this unit we have discussed the following aspects–

l Market does not mean a particular place, but the whole area where
the buyers and sellers of a product are spread.

l The structure of market determined by the factors live–
a) Number and Nature of buyers and seller
b) The nature of the product.
c) Competition among the firms.

l Markets one classified into - perfect and imperfect competition.
l The important characteristics of perfect competition–
a) Large number of buyers and sellers.
b) Homogenuous product.
c) Free entry and exit.
d) Perfect knowledge of market conditions.
e) Absenree of transport cost.
f)

Uniform price.

l The price under perfect competition is determind by market demand
and market supply.

l Both AR and MR curves under perfect competition co-incides and
slope horizontal.
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l There are three categories of firms under perfect competition in
the short run–
a) Earning super normal profit.
b) Earning normal profit.
c) Suffering losses.

l If price falls below AVC the firm attains shout down point.
l In the long run, all firms under perfect competition earn only normal
profit.

5.11 ANSWERS TO CHECK YOUR PROGRESS
Ans. to Q. No. 1: a) Large, b) Uniform
Ans. to Q. No. 2: a) True, b) False
Ans. to Q. No. 3:
Quantity Sold

AR

TR

MR

1

5

5

5

2

5

10

5

3

5

15

5

4

5

20

5

5

5

25

5

6

5

30

5

5.12 MODEL QUESTIONS
A) Very Short Questions:
Q.1:

Under perfect competition AR = .................... (MR/TR)

Q.2:

What is firms equilibrium?

Q.3:

Define a market.

Q.4:

Under perfect competition there are .................... number of firms.

Q.5:

What is shut down price?

Q.6:

What is super normal profit?

Q.7:

AR is equal to TR divided by .....................

Managerial Economics
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Q.8:

What is the condition of equilibrium of an industry?

Q.9:

State the conditions of firm equilibrium.

Q.10: What is excess demand?
B) Short Questions
Q.1:

Explain three conditions of perfect competition.

Q.2:

Explain the concept of excess demand and excuss supply.

Q.3:

In the longrun equilibrium of a firm under perfect competition
LMC = LMR = LAC = LAR. Explain this with the help of the diagram.

C) Long Answer type Questions
Q.1:

Explain with the help of diagram how an individual firm in perfect
competition determines equilibrium price and output in the shortrun.

Q.2:

What is perfect coupetition? Explain the process price determination
under it?
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UNIT 6 CONSUMER AND PRODUCER SURPLUS
Structure
6.0
6.1
6.2

6.3
6.4
6.5
6.6
6.7
6.8
6.9

Objectives
Introduction
Consumer Surplus
6.2.1 Consumer surplus by demand curve analysis
6.2.2 Consumer surplus and price change
6.2.3 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

6.0 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.

6.1 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
18

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.

6.2 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
19

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.

6.2.1 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
20

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 6.1) 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 P 1 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 6.1 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 6.1
Consumer Surplus

D
Price
in ₹

E
P
D’

O

A

X - Commodity

6.2.2 CONSUMER SURPLUS BY USING INDIFFERENCE CURVE
ANALYSIS
The Marshallian concept of consumers’ surplus can also be measured by using
indifference curve analysis.
In figure 6.2 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 6.2, at point Q the slope of
IC1 is the same slope as IC2.

It is clear from the figure 6.2 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 6.2

Consumer surplus and Indifference curve
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6.2.3 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 6.3: Consumer surplus and price change
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In figure 6.3, DD shows the MU curve/ demand curve of commodity x. At market price OP 0 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.

6.3 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 below, 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: 6.4
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: 6.1 Find the consumer surplus when demand curve is P = 33 – 3x -2x2 and x =
3 units.
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Solution: Here demand curve is p = 33 – 3x - 2x2 and quantity demand of x = 3
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: 6.2 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
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= 15.2 – 2(2)2 /2 - (2)3/3 – 14
= 30 – 4 – 8/3 -14
= (90 -12- 8 – 42) /3
= (90 – 62)/3
= 28/3 units.
Example 6.3: 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: 6.4 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
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√13

Therefore, Consumer surplus = ∫0

(39 − 3𝑥 2 )𝑑𝑥 − 𝑝𝑥

3𝑥 3
= 39𝑥 −
− 0 ∗ √13
3
= 39√13 − (√13) 3
= 39√13 - 13(√13) = 26√13 units.

6.3 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: 6.5 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
28

Or, x2 + x – 12 = 0
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

𝑥3
= 16𝑥 −
−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.
……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………………
……………………………………………………………………………………………...........
……………………………………………………………………………………………………

6.5 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.
Figure 6.5 : Producer Surplus
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In the above figure, 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 P o. 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.

6.5.1 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: 6.6 Producer surplus and price change
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With reference to the above figure 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 number of goods supplied increases
and also the potential producer supplied. Similarly, if the equilibrium price falls from
Po to P2 it results in lower amount of potential producer surplus.
6.5.2 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 6.7: 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. D 1D1 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.

6.6 MATHEMATICAL PRESENTATION OF PRODUCER
SURPLUS
Given the supply function, the producer will supply x1, x2, x3 and so on quantities at different
price less than Po. At Po price he supplies all quantites of x .Thus, the shaded area shown in the
figure below 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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Example: 6.6 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: 6.7 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

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

34

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.
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
…………………………………………………………………………………………………………………………………………………..
……………………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………………

6.7 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.

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

6.9 SOME USEFUL BOOKS
Koutsoyiannis.A, Modern Microeconomics, Published by Macmillan Press Ltd.
Maddala.G.S, Micro Economics, 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.

6.10 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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