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4.5 DETERMINANTS OF A FIRM’S SUPPLY CURVE

In the previous section, we have seen that a firm’s supply curve is a part of its
marginal cost curve. Thus, any factor that affects a firm’s marginal cost curve is
of course a determinant of its supply curve. In this section, we discuss two
such factors.

4.5.1 Technological Progress

Suppose a firm uses two factors of production – say, capital and labour – to
produce a certain good. Subsequent to an organisational innovation by the firm,
the same levels of capital and labour now produce more units of output. Put
differently, to produce a given level of output, the organisational innovation allows
the firm to use fewer units of inputs. It is expected that this will lower the firm’s
marginal cost at any level of output; that is, there is a rightward (or downward)
shift of the MC curve. As the firm’s supply curve is essentially a segment of the
MC curve, technological progress shifts the supply curve of the firm to the right.
At any given market price, the firm now supplies more units of output.

4.5.2 Input Prices

A change in input prices also affects a firm’s supply curve. If the price of an
input (say, the wage rate of labour) increases, the cost of production rises. The
consequent increase in the firm’s average cost at any level of output is usually
accompanied by an increase in the firm’s marginal cost at any level of output;
that is, there is a leftward (or upward) shift of the MC curve. This means that the
firm’s supply curve shifts to the left: at any given market price, the firm now
supplies fewer units of output.

this money, you can either keep it in the house-safe which will give you zero
return or you can deposit it in either bank-1 or bank-2 in which case you get
an interest at the rate of 10 per cent or 5 per cent respectively. So the maximum
benefit that you may get from other alternative activities is the interest from
the bank-1. But this opportunity will no longer be there once you invest the
money in your family business. The opportunity cost of investing the money
in your family business is therefore the amount of forgone interest from the
bank-1.

Impact of a unit tax on supply

A unit tax is a tax that the government imposes per unit sale of output. For
example, suppose that the unit tax imposed by the government is Rs 2.
Then, if the firm produces and sells 10 units of the good, the total tax that
the firm must pay to the government is 10 × Rs 2 = Rs 20.

How does the long run supply curve of a firm change when a unit tax is
imposed? Let us turn to figure 4.11. Before the unit tax is imposed, LRMC0

and LRAC0 are, respectively, the long run marginal cost curve and the long
run average cost curve of the firm. Now, suppose the government puts in
place a unit tax of Rs t. Since the firm must pay an extra Rs t for each unit
of the good produced, the firm’s long run average cost and long run marginal
cost at any level of output increases by Rs t. In Figure 4.11, LRMC1 and
LRAC1 are, respectively, the long run marginal cost curve and the long run
average cost curve of the firm upon imposition of the unit tax.
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4.6 MARKET SUPPLY CURVE

The market supply curve shows the output levels (plotted on the x-axis) that
firms in the market produce in aggregate corresponding to different values of
the market price (plotted on the y-axis).

How is the market supply curve derived? Consider a market with n firms:
firm 1, firm 2, firm 3, and so on. Suppose the market price is fixed at p. Then,
the output produced by the n firms in aggregate is [supply of firm 1 at price p]
+ [supply of firm 2 at price p] + ... + [supply of firm n at price p]. In other words,
the market supply at price p is the summation of the supplies of individual
firms at that price.

Let us now construct the market supply curve geometrically with just two
firms in the market: firm 1 and firm 2. The two firms have different cost structures.

Firm 1 will not produce anything if the market price is less than 1p  while firm 2

will not produce anything if the market price is less than 2p . Assume also that

2p  is greater than 1p .

In panel (a) of Figure 4.13 we have the supply curve of firm 1, denoted by
S

1
; in panel (b), we have the supply curve of firm 2, denoted by S

2
. Panel (c) of

Figure 4.13 shows the market supply curve, denoted by Sm. When the market

price is strictly below 1p , both firms choose not to produce any amount of the

good; hence, market supply will also be zero for all such prices. For a market

Recall that the long run supply curve of a firm is the rising part of the
LRMC curve from and above the minimum LRAC together with zero output
for all prices less than the minimum LRAC. Using this observation in Figure
4.12, it is immediate that S0 and S1 are, respectively, the long run supply
curve of the firm before and after the imposition of the unit tax. Notice that
the unit tax shifts the firm’s long run supply curve to the left: at any given
market price, the firm now supplies fewer units of output.

Cost Curves and the Unit Tax. LRAC0

and LRMC0 are, respectively, the long run

average cost curve and the long run

marginal cost curve of a firm before a unit

tax is imposed. LRAC1 and LRMC1 are,

respectively, the long run average cost

curve and the long run marginal cost curve

of a firm after a unit tax of Rs t is imposed.

Fig. 4.11
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Supply Curves and Unit Tax. S0 is the

supply curve of a firm before a unit tax

is imposed. After a unit tax of Rs t is
imposed, S1 represents the supply curve

of the firm.
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price greater than or equal to 1p  but strictly less than 2p , only firm 1 will produce

a positive amount of the good. Therefore, in this range, the market supply curve
coincides with the supply curve of firm 1. For a market price greater than or

equal to 2p , both firms will have positive output levels. For example, consider a

situation wherein the market price assumes the value p
3
 (observe that p

3

exceeds 2p ). Given p
3
, firm 1 supplies q

3
 units of output while firm 2 supplies q

4

units of output. So, the market supply at price p
3
 is q

5
, where q

5
 = q

3
 + q

4
. Notice

how the market supply curve, S
m
, in panel (c) is being constructed: we obtain S

m

by taking a horizontal summation of the supply curves of the two firms in the
market, S

1
 and S

2
.

The Market Supply Curve Panel. (a) shows the supply curve of firm 1. Panel (b) shows the

supply curve of firm 2. Panel (c) shows the market supply curve, which is obtained by taking

a horizontal summation of the supply curves of the two firms.

Fig. 4.13

Price

O Output

p1

O O

S1

q3
q4 q5

S2

Sm

p2

p3

(a) (b) (c)

It should be noted that the market supply curve has been derived for a fixed
number of firms in the market. As the number of firms changes, the market
supply curve shifts as well. Specifically, if the number of firms in the market
increases (decreases), the market supply curve shifts to the right (left).

We now supplement the graphical analysis given above with a related
numerical example. Consider a market with two firms: firm 1 and firm 2. Let the
supply curve of firm 1 be as follows

S
1
(p) = 

0 : 10

– 10 : 10

p

p p

<


≥

Notice that S
1
(p) indicates that (1) firm 1 produces an output of 0 if the market

price, p, is strictly less than 10, and (2) firm 1 produces an output of (p – 10) if
the market price, p, is greater than or equal to 10. Let the supply curve of firm 2
be as follows

S
2
(p) = 

0 : 15

– 15 : 15

p

p p

<


≥

The interpretation of S
2
(p) is identical to that of S

1
(p), and is, hence, omitted.

Now, the market supply curve, S
m
(p), simply sums up the supply curves of the

two firms; in other words

S
m
(p) = S

1
(p) + S

2
(p)
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But, this means that S
m
(p) is as follows

S
m
(p) = 

0 : 10

– 10 : 10 15

( – 10) ( – 15) 2 – 25 : 15

p

p p and p

p p p p

<


≥ <
 + = ≥

4.7 PRICE ELASTICITY OF SUPPLY

The price elasticity of supply of a good measures the responsiveness of quantity
supplied to changes in the price of the good. More specifically, the price elasticity
of supply, denoted by e

S
, is defined as follows

Price elasticity of supply, e
S
 = 

Percentage change in quantity supplied

Percentage change in price

       

100

100

Q

Q PQ

P Q P

P

∆
×

∆
= = ×

∆ ∆×

Where Q∆ is the change in quantity of the good supplied to the market as market

price changes by P∆ .

To make matters concrete, consider the following numerical example. Suppose
the market for cricket balls is perfectly competitive. When the price of a cricket ball
is Rs10, let us assume that 200 cricket balls are produced in aggregate by the firms
in the market. When the price of a cricket ball rises to Rs 30, let us assume that 1,000
cricket balls are produced in aggregate by the firms in the market.

The percentage change in quantity supplied and market price can be estimated
using the information summarised in the table below:

Percentage change in quantity supplied= 
1

100
Q

Q

∆
×

2 1

1

100

1000 200
100

200

Q Q

Q

−
= ×

−
= ×

 = 400

Percentage change in market price = 
1

100
P

P

∆
×

         Price of Cricket balls (P)     Quantity of Cricket balls
       produced and sold (Q)

Old price  : P
1
 = 10     Old quantity : Q

1
 = 200

New price : P
2
 = 30     New quantity: Q

2
 = 1000
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2 1

1

100

30 10
100

10

P P

P

−
= ×

−
= ×

      = 200

Therefore, price elasticity of supply, e
S
 

400
2

200
= =

When the supply curve is vertical, supply is completely insensitive to price
and the elasticity of supply is zero. In other cases, when supply curve is
positively sloped, with a rise in price, supply rises and hence, the elasticity of
supply is positive. Like the price elasticity of demand, the price elasticity of
supply is also independent of units.

The Geometric Method

Consider the Figure 4.14. Panel (a) shows a straight line supply curve. S is a
point on the supply curve. It cuts the price-axis at its positive range and as we
extend the straight line, it cuts the quantity-axis at M which is at its negative
range. The price elasticity of this supply curve at the point S is given by the
ratio, Mq

0
/Oq

0
. For any point S on such a supply curve, we see that Mq

0
 > Oq

0
.

The elasticity at any point on such a supply curve, therefore, will be greater
than 1.

In panel (c) we consider a straight line supply curve and S is a point on it.
It cuts the quantity-axis at M which is at its positive range. Again the price
elasticity of this supply curve at the point S is given by the ratio, Mq

0
/Oq

0
.

Now, Mq
0
 < Oq

0
 and hence, e

S 
< 1. S can be any point on the supply curve,

and therefore at all points on such a supply curve e
S
 < 1.

Now we come to panel (b). Here the supply curve goes through the origin.
One can imagine that the point M has coincided with the origin here, i.e., Mq

0

has become equal to Oq
0
. The price elasticity of this supply curve at the

point S is given by the ratio, Oq
0
/Oq

0
 which is equal to 1. At any point on a

straight line, supply curve going through the origin price elasticity will be
one.

Fig. 4.14
(a) (b) (c)

Price Price Price

Output Output Output

p0 p0 p0

q0 q0
q0

S S S

M O O
O M

Price Elasticity Associated with Straight Line Supply Curves. In panel (a), price elasticity

(e
S
) at S is greater than 1. In panel (b), price elasticity (e

S
) at S is equal to 1. In panel (c), price

elasticity (e
S
) at S is less than 1.
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• In a perfectly competitive market, firms are price-takers.

• The total revenue of a firm is the market price of the good multiplied by the firm’s
output of the good.

• For a price-taking firm, average revenue is equal to market price.

• For a price-taking firm, marginal revenue is equal to market price.

• The demand curve that a firm faces in a perfectly competitive market is perfectly
elastic; it is a horizontal straight line at the market price.

• The profit of a firm is the difference between total revenue earned and total cost
incurred.

• If there is a positive level of output at which a firm’s profit is maximised in the
short run, three conditions must hold at that output level

(i) p = SMC

(ii) SMC is non-decreasing

(iii) p ≥ AV C.

• If there is a positive level of output at which a firm’s profit is maximised in the
long run, three conditions must hold at that output level

(i)  p = LRMC

(ii) LRMC is non-decreasing

(iii) p ≥ LRAC.

• The short run supply curve of a firm is the rising part of the SMC curve from and
above minimum AVC together with 0 output for all prices less than the minimum
AVC.

• The long run supply curve of a firm is the rising part of the LRMC curve from and
above minimum LRAC together with 0 output for all prices less than the minimum
LRAC.

• Technological progress is expected to shift the supply curve of a firm to the right.

• An increase (decrease) in input prices is expected to shift the supply curve of a
firm to the left (right).

• The imposition of a unit tax shifts the supply curve of a firm to the left.

• The market supply curve is obtained by the horizontal summation of the supply
curves of individual firms.

• The price elasticity of supply of a good is the percentage change in quantity
supplied due to one per cent change in the market price of the good.
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s 1. What are the characteristics of a perfectly competitive market?

2. How are the total revenue of a firm, market price, and the quantity sold by the
firm related to each other?

3. What is the ‘price line’?

4. Why is the total revenue curve of a price-taking firm an upward-sloping straight
line? Why does the curve pass through the origin?
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5. What is the relation between market price and average revenue of a price-
taking firm?

6. What is the relation between market price and marginal revenue of a price-
taking firm?

7. What conditions must hold if a profit-maximising firm produces positive output
in a competitive market?

8. Can there be a positive level of output that a profit-maximising firm produces
in a competitive market at which market price is not equal to marginal cost?
Give an explanation.

9. Will a profit-maximising firm in a competitive market ever produce a positive
level of output in the range where the marginal cost is falling? Give an
explanation.

10. Will a profit-maximising firm in a competitive market produce a positive level of
output in the short run if the market price is less than the minimum of AVC?
Give an explanation.

11. Will a profit-maximising firm in a competitive market produce a positive level of
output in the long run if the market price is less than the minimum of AC?
Give an explanation.

12. What is the supply curve of a firm in the short run?

13. What is the supply curve of a firm in the long run?

14. How does technological progress affect the supply curve of a firm?

15. How does the imposition of a unit tax affect the supply curve of a firm?

16. How does an increase in the price of an input affect the supply curve of a firm?

17. How does an increase in the number of firms in a market affect the market
supply curve?

18. What does the price elasticity of supply mean? How do we measure it?

19. Compute the total revenue, marginal
revenue and average revenue schedules
in the following table. Market price of each
unit of the good is Rs 10.

20. The following table shows the
total revenue and total cost
schedules of a competitive
firm. Calculate the profit at
each output level. Determine
also the market price of the
good.

Quantity Sold TR (Rs) TC (Rs) Profit

0 0 5

1 5 7

2 10 10

3 15 12

4 20 15

5 25 23

6 30 33

7 35 40

Quantity Sold TR MR AR

0

1

2

3

4

5

6
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21. The following table shows the total cost schedule
of a competitive firm. It is given that the price
of the good is Rs 10. Calculate the profit at each
output level. Find the profit maximising level of
output.

22. Consider a market with two
firms. The following table
shows the supply schedules
of the two firms: the SS

1

column gives the supply
schedule of firm 1 and the
SS

2
 column gives the supply

schedule of firm 2. Compute
the market supply schedule.

23. Consider a market with two
firms. In the following table,
columns labelled as SS

1

and SS
2
 give the supply

schedules of firm 1 and firm
2 respectively. Compute the
market supply schedule.

24. There are three identical firms in a market. The
following table shows the supply schedule of firm
1. Compute the market supply schedule.

Price (Rs) SS
1
 (units) SS

2
 (units)

0 0 0

1 0 0

2 0 0

3 1 1

4 2 2

5 3 3

6 4 4

Price (Rs) SS
1
 (kg) SS

2
 (kg)

0 0 0

1 0 0

2 0 0

3 1 0

4 2 0.5

5 3 1

6 4 1.5

7 5 2

8 6 2.5

Price (Rs) SS
1
 (units)

0 0

1 0

2 2

3 4

4 6

5 8

6 10

7 12

8 14

Output TC (Rs)

0 5

1 15

2 22

3 27

4 31

5 38

6 49

7 63

8 81

9 101

10 123
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25. A firm earns a revenue of Rs 50 when the market price of a good is Rs 10. The
market price increases to Rs 15 and the firm now earns a revenue of Rs 150.
What is the price elasticity of the firm’s supply curve?

26. The market price of a good changes from Rs 5 to Rs 20. As a result, the quantity
supplied by a firm increases by 15 units. The price elasticity of the firm’s supply
curve is 0.5. Find the initial and final output levels of the firm.

27. At the market price of Rs 10, a firm supplies 4 units of output. The market price
increases to Rs 30. The price elasticity of the firm’s supply is 1.25. What quantity
will the firm supply at the new price??

?
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