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4.1 LEARNING OBJECTIVES
After going through this unit, you will be able to:
z put forward the concept of supply
z derive a supply schedule and draw a supply curve
z discuss the determinants of supply and discuss the exceptions to
the law of supply
z explain the concept of elasticity of supply and calculate it
z discuss the concept of market equilibrium.

4.2 INTRODUCTION
Dear learners, by now, you have known that demand and supply
are two fundamental concepts in Economics. In fact, the famous saying
goes: “Demand and supply are the two words that can make an economist
out of a parrot”. The market mechanism in particular has to depend a lot on
1

these two concepts. In fact, ‘demand’ and ‘supply’ are like two Siamese
twins or tools, together which determine equilibrium in the market. The
interaction between demand and supply are very important in guiding the
market in general and in guiding the behaviour of the consumers and
suppliers of the market in particular.
Before we go on discussing the concept of supply in detail, let us
pause for a moment to consider what happens to us, to ourselves when
we go to the market. We find that sometimes, market is abundant in supply.
In a busy market place, we often see the street vendors shouting and
attraction customers to sell their products. We also see consumers often
get into bargaining with the vendors. Contrary to this, for certain high-priced
products like cars, there is no such shouting and pulling of customers. Of
course, they also try to attract customers through other means, e.g.,
advertising, campaigning etc. This means that with respect to the type of
market, or the type of product, the behaviour of the consumers and sellers
differ. While all sellers try to sell their products, it is the interaction of demand
and supply in the marketplace that basically sets the behaviour of the
consumers and also the sellers.
This unit lays its primary focus on discussing the concept of supply
from the theoretical underpinnings of Economics. We shall begin with
defining the concept supply and its different types and deriving its
diagrammatic representation. Then we shall derive the law of supply, the
graphical shape of a supply curve and also discuss how we can derive the
market supply. Then we shall examine the factors that determine supply,
followed by the concepts of increase and decrease in supply. Finally, we
shall discuss the different exceptions to the law of supply.

4.3 SUPPLY: ITS MEANING AND TYPES
Supply refers to quantity of a product offered for sale at a given
price at a given point of time. In this statement, three issues are very
important. First, supply refers to the quantity of a product offered for sale.
This means that all the quantity produced by a firm does not necessarily
mean supply. The seller/producer may have huge quantity of a produces
2

kept in his warehouse. But only the amount released to the market for sale
constitutes supply. Thus, a firm may have 1000 tonnes of rice is his
warehouse. But he has released only 10 tonnes of rice for sale in the market.
Thus, only 10 tonnes of rice will be considered as supply. The rest constitutes
stock. Secondly, supply has a given price tag attached to it. Everything
brought to the market has a price tag, which serves as one of the issues of
interaction with its prospective buyer, i.e., the consumers. Third, supply
has a reference to a given point of time. Whenever we talk about supply,
we must remember, we are talking in reference to a particular point of time.
This also means that supply is a stock concept, rather than a flow concept.
We may distinguish supply into different categories basically as
individual supply and market supply and fixed and flexible supply. Individual
supply refers to the quantity of a product made available by an individual
firm for sale at the market at a given price at a given point of time. Market
supply refers to aggregate of quantities of the product offered by all the
suppliers of the product at a given price at a particular point of time. Thus,
market supply is the lateral summation of the supplies of all the individual
sellers in the market.
Supply may also be categorised as fixed supply and flexible supply.
Supply of certain goods cannot be changed i.e., they cannot be increased.
For example, we cannot increase the supply of the antique items. Can we
increase the supply of the picture Monailsha painted by Leonardo da Vinci,
or can we increase the supply of the pictures drawn by Van Gough? Similarly,
can we increase the supply of the hand-written letters of the Father of the
Nation, Mahatma Gandhi? We cannot. And that is why, the supply of such
items remain fixed. Flexible supply on the other hand refers to the case of
generally traded goods and commodities, whose supply are flexible. The
supply of the general commodities is, on the other hand, prone to react to
the general price mechanism. That means, like demand that we have
discussed in the previous unit, supply of a commodity also reacts to price
movement in the market. Now, the question remains: how does supply of a
commodity react to the change in prices in the market? Does supply
increase with increase in the price of the product in the market; or does it
3

decrease with fall in its prices? The law of supply explains this phenomenon
of movement of price of a commodity and the quantity of its supply in the
market.

4.4 LAW OF SUPPLY, SUPPLY SCHEDULE AND THE
SUPPLY CURVE
As we have already mentioned, Supply refers to the quantity of a
commodity that producers/sellers are willing and able to offer for sale in the
market at a certain price at a particular point of time. Again, we have also
mentioned that the entire amount of the commodity produced, though
marketable, may not be brought to the market for sale at a particular point
of time. Thus, supply means the total amount of a commodity that are
brought to the market for sale at a particular price at a particular point of
time. Hence, we can not say that increased production will essentially lead
to increased supply, as the entire addition to output may not be brought to
the market, part of it may be hoarded. Given the total production of a
commodity, the smaller is the amount hoarded, the larger will be the supply
of the commodity and vice versa. Therefore, it follows that there are
differences between total output, supply, stocks (also called as inventories)
and hoarding.
Now, let us discuss the law of supply. The law of supply states that,
other things remaining the same, as price of a commodity rises, the supply
of the commodity rises and as price of the commodity falls, the supply of
the commodity also falls. Thus, the main idea behind law of supply is that
higher the price greater the supply, and lower the price, lower the supply,
other things remaining constant. We can express this statement In a
symbolic form as follows:
Sx = S (Px, Ps, Pc, Fj, C, T, G).
In the above statement, Sx is quantity of the commodity supplied,
Px is its price, Ps represents prices of substitute goods, Pc represents
prices of complementary goods, Fj represents prices of factors of
production, C is total expenditure of the producer, T represents the state
of technology, G represents goal of the producer.
4

When we mentioned ‘other things remaining the same’, we
assumed that the variables other than price remain constant/unchanged
during the concerned period of our discussion. It also implies that the supply
of commodity X (Sx) and price of X (Px) is directly related. The concept of
law of supply will be easy to understand if we relate it with supply schedule
and supply curve as have been shown in the next section.
Supply Schedule: Supply schedule exhibits the functional
relationship between quantities of a commodity that the producers/sellers
are willing to produce/sell and its different prices at a particular point of
time. Thus, the list showing the quantities of the commodity that the
producers or sellers are willing to sell in the market at different prices is
known as supply schedule. The law of supply as discussed in the previous
section can be explained with the help of the supply schedule and supply
curve. The table 4.1 shown below represents a hypothetical supply schedule,
showing the various price combinations of a commodity (rice per kg) and
quantity supplied (in tonnes) at the corresponding prices.

Table 4.1: Supply Schedule of a Commodity

Price per kg of rice

Number of Units Supplied

(in Rs.)

(in tonnes)

22 (P1

5

24 (P2)

10 (Q2)

26 (P3)

15 (Q3)

28 (P4)

20 (Q4)

30 (P5)

25 (Q5)

(Q1)

From Table 4.1 it can be seen that when price of rice per kg has
increased from Rs. 22 (P1) to 24 (P2), the quantity supplied has increased
from 5 tonnes (Q1) to 10 tonnes (Q2). Similarly, when the price of rice per
kg increases from 24 (P2) to 26 (P3), the quantity supplied also increases
from 10 tonnes (Q2) to 15 tonnes (Q3), and so on. This means that with the
rise in prices, there is a corresponding increase in the quantity supplied. To
5

make our discussion more meaningful, a supply curve is drawn on the
basis of the above schedule.
Supply Curve: In figure 4.1, SS represents the supply curve. As
may be seen from the figure, the SS curve is rising upward from left to
right. This means that as prices of the commodity increases, volume of
supply also increases. This implies that price and supply of a commodity
are directly and positively related. As the suppliers of a commodity are guided
by the profit motive, they are willing to offer more units of a commodity for
sale in the market at a higher price.
Figure 4.1: Supply Curve

Y
SS CURVE
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X

CHECK YOUR PROGRESS
Q 1: State the law of supply. (Answer in about 30
words)
..................................................................................................
..................................................................................................
..................................................................................................
Q 2: Why does the supply curve rise upward from left to right?
(Answer in about 50 words).
..................................................................................................
..................................................................................................
..................................................................................................

4.5 INCREASE AND DECREASE IN SUPPLY
While explaining the law of supply, we mentioned that, other things
remaining the same, as price of a commodity rises, the supply of the
commodity rises and as price of the commodity falls, the supply of the
commodity also falls. The other things, that we assumed remains constant
includes prices of substitute goods, prices of complementary goods, prices
of factors of production, total expenditure of the producer, state of technology
and the goal of the producer. On the basis of this assumption, we had
discussed the supply schedule and the supply curve as shown in Figure
4.1.
Now, let us suppose, the price of the commodity remains constant,
but there occurs a change in the ‘other factors’, say, the cost of labour and
raw materials (factors of production). Now if the cost of labour and raw
materials decline, the cost of production will also decline. This will enable
the supplier to produce more and also to increase supply in the market at
each of the price points. This has been shown in panel (A) of the Figure 4.2.

7

Figure 4.2: Increase and Decrease in Supply
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In panel (A) of Figure 4.2, it has been seen that as a result of decline
in the prices of labour and raw materials, the entire SS curve shifts right to
SS’ exhibiting a higher level of supply in each of the price points. For example,
at price P1, the quantity supplied in case of the new supply curve SS’ is
higher: 0Q2 > 0Q1 of SS curve. Similarly, at price P2, the quantity supplied in
SS’ is higher than SS: 0Q3>0Q2. Such increase in supply may also be the
result of change in the state of technology used in production, or any other
such factors as have been already mentioned.
Panel (B) of Figure 4.2 shows decrease in supply. If the cost of
labour and raw materials increases, this would result in lowering the
production volume, and subsequently leading to less supply than before.
As a result of increased cost of production, the supply curve SS moves to
the left. SS’ is the new supply curve which shows lower levels of supply at
each price point. For example, at P1 price, the quantity supplied in the new
SS’ curve 0Q1’ < 0Q1 of the SS curve. Similarly, at P2 price, the quantity
supplied in the new SS’ curve 0Q2’ < 0Q2 of the SS curve. Another factor
that may result in decrease in supply is the increase in the prices of other
commodities. For example, if the price of rice increases, the farmer would
be interested to engage more factors in the production of rice by withdrawing
the factors from the production of other commodities.
8
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4.6

EXCEPTIONS TO THE LAW OF SUPPLY
Although the price of a commodity and supply are directly related,

there are various exceptions to the law of supply. Exception to the law of
supply implies that there may be situations, in which in spite of increase in
price of a commodity, there is no simultaneous increase in its supply. Various
exceptions of the law of supply are
z Supply of the commodity may rise instead of falling when the supplier
expects an even bigger fall in its price in the near future. In such a
situation the supplier seeks to sell more of the commodity in the present
before the price falls further in the future.
z The taste and preferences of the consumers must remain constant for
supply to increase. Otherwise the law of supply will not be valid.
z Weather conditions affect the supply of commodities, particularly
agricultural commodities. When the monsoon fails, the supply of
agricultural commodities may not rise when the prices go up.
z The cost of production of the commodity determines the supply of the
commodity. When the cost of production rises because of a fall in the
productivity of workers or additional taxes on raw materials or rise in
wages, supply of the commodity may fall with the price of the commodity
remaining unchanged.
z In case of substitute goods, the law of supply is not applicable. If the
prices of the substitute goods for a commodity increase, when other
factors are constant, the willingness of supplying the commodity
decreases.
z With regard to the supply of labour, it is seen that the supply falls with
the rise in wages beyond a certain level.

ACTIVITY 4.1
You may notice that in the post-harvesting period, the
abundance of supply in the market reduces the prices
of the product. This adversely affects the farmers, as
they do not receive their due income. What factors do you think are
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responsible for such situations? What measures may be adopted
to tackle such situations?
........................................................................................................................................
........................................................................................................................................
........................................................................................................................................

CHECK YOUR PROGRESS
Q 3: What happens to the supply curve when there
is an increase in price? (Answer in about 30 words)
..................................................................................................
..................................................................................................
..................................................................................................
Q 4: Mention any two situations in which the law of supply may not
operate. (Answer in about 60 words).
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................

4.7 ELASTICITY OF SUPPLY
The concept of elasticity of supply is actually derived from the law
of supply itself. According to the law of supply, if price of a commodity goes
up, its supply will also increase. But by how much? To put it more precisely,
how much the supply of a commodity will change (increase or decrease)
with a change (increase or decrease) in its price? The concept of elasticity
of supply seeks to answer that, or rather to say, it measures that change.
Thus, elasticity of supply measures the degree of responsiveness of quantity
supplied to a change in own price of the commodity. Like the concept of
elasticity of demand, elasticity of supply is also defined as the percentage
change in quantity supplied divided by the percentage change in price.
10

Thus, it can be put as:

ES

Percentage change in quantity supplied
Percentage change in price

Symbolically, ES
Or, ES = ' Q/

'Q 'P
/
Q P

(i)

P x P/Q. Where, Q = Quantity, P = Price,

= Change in

,
The price elasticity of supply equals the slope of supply curve. Since
the supply curve has a positive slope, therefore, the price elasticity of supply
is always positive. This is opposite to the price elasticity of demand, which
is negative.
Calculation of Elasticity of Supply: A trick is involved in calculating
elasticity in Economics, be it elasticity of demand or elasticity of supply or
others. This is unlike conventional mathematical calculation of measuring
elasticity. Let us explain this trick in some detail.
When we use the above formula (i) in the calculation of elasticity of
supply (defined as the percentage change in quantity supplied divided by
the percentage change in price), we land ourselves into some problems,
though, conceptually we are not wrong! Why? Let us consider this example.
Suppose, the price of a bread in the market goes up from Rs. 10 to Rs 12
and the corresponding supply in a particular market goes up from 100 breads
per week to 120 breads per week. Now, let us consider the changes in
prices first. The change in price here in absolute term is Rs. 2 (Rs 12-10),
and in percentage terms it is Rs 2/ Rs12 = 16.7%. But if we consider the
changes in price of breads in the opposite direction: i.e., if we consider that
prices has reduced from Rs. 12 to Rs. 10, we would find the same absolute
change (Rs 2), but in percentage terms it becomes Rs.2/Rs 10 = 20%.
The same logic is applicable while we consider the changes in supply
(quantity) as well. So, ultimately, we would get to different elasticities in
those two situations. This results in confusion! This is because, whether
price moves from Rs 10 to Rs 12 or from Rs 12 to Rs 10, we are considering
the same supply curve. How can the slope of the supply curve be different
when we move from up to down or from down to up? It has to be the same.
11

To avoid this problem, in Economics, we use a refined formula. What we
do is we consider mid-points (or average) of the variables concerned. In
our case, to calculate price elasticity, we can take help of the modified
formula as given below:

Or, ES =

Change in Quantity Supplied ( Pi  Pf ) y 2
u
Change in Price
(Q i  Q f ) y 2

Where Qi is the initial quantity supplied, Qf is final quantity supplied,
Pi is the initial price and Pf is the final price.
Please note that the same logic and methods should be applied in
the calculation of other elasticity in Economics, for example, the price
elasticity of demand.
Numerical Example: Calculate the price elasticity of supply using
the mid-point formula when the price of tomatoes changes from Rs. 5 to
Rs. 6 and the quantity supplied changes from 20 kgs per supplier per week

ES

Change in Quantity Supplied Change in Price
to 30 kgs per supplier peryweek.
(Q i  Q f ) y 2
(Pi  Pf ) y 2
Solution: Here,
Percentage change in quantity supplied
= (30 kg – 20 kg) ÷ {(30kg + 20 kg) ÷ 2} = 40%
Percentage change in price
= (Rs. 6 – Rs. 5) ÷ {(Rs 6 + Rs 5) ÷ 2} H” 18%
Price elasticity of supply H” 40% ÷ 18% = 2.22

ACTIVITY 4.2
Calculate Elasticity of supply if the price of breads in
the market goes up from Rs. 5 to Rs 6 and the
corresponding supply in a particular market goes up
from 100 units per week to 120 units per week. Use
both formula (i) and formula (ii) and derive the logical conclusion.
................................................................................................................................................................
....................................................................................................................................
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....................................................................................................................................
................................................................................................................................................................
....................................................................................................................................

4.8 FACTORS AFFECTING ELASTICITY OF SUPPLY
In this section, we shall discuss the various factors that determine
the slope of supply curve, and hence, elasticity of supply. These factors
are:
z

Objective of the firm: The objective of the firm also affects the volume
of supply of the commodity. If the firm aims to increase the sales volume,
the firm would offer more volume of the product for sale.

z

Nature of the Industry: Price elasticity of supply is affected by the
nature of the particular industry. In fact, nature of the industry explains
the flexibility of the suppliers to increase supply of the product as a
response to the increase in its price. For example, it is much easier to
increase the supply of electronic products as compared to the gold
ornaments. This is because supply of raw materials in case of electronic
products is relatively more elastic as compared to gold. Because of
inelastic supply, production of gold cannot be easily increased.

z

Influence of nature cannot be over ruled: Sometimes, nature may
impose restrictions on supply of a product. For example, it takes at
least 7-8 years for coconut trees to bear fruits. So, the supply of
coconuts cannot be increased overnight. As a result, supply of certain
coconut-based products, for example, coconut oil cannot be increased
in a very short period.

z

Price of the commodity: We have already discussed the role price
plays in determining the volume of supply of the commodity. As the
price of the commodity increases, its supply also increases and vice
versa.

z

Prices of related commodities: While deriving the supply schedule,
and drawing the supply curve, we assume that the prices of other related
13

commodities remains unchanged. If the prices of the related
commodities change, the supply of the commodity may also change.
For example, when there is a rise in the market price of rice, farmers
will be encouraged to produce more amount of rice. As such, the farmers
may reduce the cultivation of other crops and make more and more
land available for rice. Thus, this would affect the supply of rice, its
prices as well as of other crops in the market.
z

Prices of factors of production: Any price change in the factors of
production affects the production cost of the commodity. This would
further affect the price of the commodity and its supply. For example, if
the wages of labour increase, this would increase the cost of production.
Ultimately, this would affect the cost of production and the volume of
supply would be lower, making it shift towards left.

z

State of production technology: The business firms always try to
bring in new technologies to the production process with an attempt to
improve quality and/or reduce the production cost. Thus, with changes
in technology, the firms may be able to bring down the production cost.
This would help the firms to increase the volume of supply. Consequently,
this would shift the supply curve towards the right.

z

Future price expectations: Expectations regarding the future prices
of the product also affects its supply. During inflation, the business firms
expect prices to increase in the near future. This may encourage the
firms to reduce the supply of the product with an aim to earn larger
profit as price increases. The opposite happens during deflation. During
deflation there is the tendency of the price to decrease in the near future.
As such, farmers want to sell more and more volume of the product at
the current price. Thus, supply increases during deflation.

4.9 SUPPLY: ITS PRACTICAL IMPORTANCE
In the theoretical framework of studying consumer or producer
behaviour, both the concepts of demand and supply occupies equally
important roles. Demand is more directly related to the consumers, while
supply is more directly related to the producers. As a result, the supply side
14

economic agents, e.g., the industrialist often manipulate, or rather regulate
supply in the market to create ‘supply shortage’ in the economy, and thereby
drive up prices in the market. This becomes possible in certain industries
where there are very less number of producers. For example, a monopolist
firm (being a monopolist, the monopolist firm itself function as an industry)
may raise the price in the market, as there is no alternative good/service
available in the market. Similarly, in a oligopoly market the producers
may form agreement to regulate supply in the market and thereby raise
prices. Of course, being very few in numbers in the industry, it is possible
to drive up prices even in normal market situations. However, in most of the
countries of the world, we do not have free market economy in its purest
form. As a result, Government interventions often act as a deterrent to
such trade malpractices.
The increasing importance attached to the supply side has led to
the emergence of Supply Side Economics as a distinct branch of study. In
the discipline of managerial economics, supply plays a very important role.
This is because, as a manager in an organisation, you would be often
responsible for organizing and ordering inventory, you would also need to
be vigilant when it comes to popularity versus availability of products and
services. As a managerial economist in an organisation, the theoretical
knowledge of supply would help you in the following ways:
z

Evaluation of Supply Risks: An organisation often has to rely on
external suppliers for raw materials. As a manager, it is important to
understand how the conditions of the market supply and demand can
affect your suppliers, and finally, your organisations as well. You would
need to keep a track record of your suppliers, so that you can meet
your own deadlines of supplying goods and services to the consumers.

z

Pricing Decision: The pricing decision of a product mostly depends
on its market demand and supply. One has to understand where the
lines of supply and demand intersect, known as the equilibrium point.
We shall discuss this in detail in the later units of the course. The basic
issue here is you must match the pricing to your competitors in the

15

market. Consumers are unlikely to buy your product if it is overpriced.
Over pricing may reduce your sales in the market. You cannot charge
a very low price in the market as well. However, the pricing decision of
your product depends on the market structure as well. We shall discuss
the different market structure and price determination in the later units,
viz., Unit 9 and Unit 10 of this course.
z

Shortage and Surplus: As a manager in an organisation, you would
also need to assess the supply and demand conditions in the markets.
You would need to assess the sales volume, inventory status and market
trend of your product market. At the same time, you may also need to
assess the supply of the raw materials, its present inventory and future
needs, if they are in shortage or in surplus. Like shortage, surplus is
also a problem, because surplus lying idle would only add to cost of
storage, electricity etc.

z

To align to business strategies of the firm: As a manager, you must
also keep track of the change in the business environment of the firm.
You must supply up-to-date product in the market, especially if you are
dealing with technological products, for example mobile phones, audiovideo, or other computing devices. Only then you would be able to take
the bull with the horns.

CHECK YOUR PROGRESS
Q 5: Define elasticity of supply. (Answer in about
30 words)
..................................................................................................
..................................................................................................
..................................................................................................
Q 6: Why is the study of supply important to a manager? (Answer
in about 60 words).
..................................................................................................
..................................................................................................
..................................................................................................
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4.10 MARKET EQUILIBRIUM AND CHANGES IN
MARKET EQUILIBRIUM
At every moment, some people are buying while others are selling.
Foreign companies are opening production units in India while Indian
companies are selling their products abroad. In the midst of all this turmoil,
markets are constantly solving the problems of what to produce, how much
to produce, how to produce and for whom to produce. As they balance all
the forces operating in the economy, there is also a market equilibrium of
supply and demand.
Thus, the term ‘market equilibrium’ represents a baiance among
the different buyers and sellers, i.e., the demand and supply in the market
are in a balance. According to G. J. Stigler, “An equilibrium is a position
from which there is no tendency to move.” Equilibrium describes a situation
where economic agents or aggregates of economic agents such as markets
have no incentive to change their economic behaviour.
Depending upon the price, households and firms all want to sell or
buy different quantities. The market finds the equilibrium price that
simultaneously meets the desires of buyers and sellers. Too high a price
would mean a glut of goods with too much output; too low a price will on
the other hand lead to a deficiency of goods. That price for which buyers
desire to buy exactly the quantity that sellers desire to sell yields an
equilibrium of supply and demand.
Thus, we have discussed that the word “equilibrium” denotes a state
of rest from where there is no tendency to change. In Figure 4.3 the point ‘e’
describes a position of equilibrium because this is a point where all buyers
and all sellers are satisfied.
From figure 4.3 it can be seen that the price P* is determined by the
intersection of the market demand (DD) and market supply curve (SS) and
17

is called the equilibrium price. Corresponding to this equilibrium price, the
quantity transacted Q* is called the equilibrium quantity.

If the price is higher than P* say P1, then the buyers can buy what
they want to buy at that price, but the seller cannot sell all they want to sell.
Demand will be low. This is a situation of excess supply or surplus in the
market. The suppliers are dissatisfied. This situation cannot be sustained
and the market price has to come down.
Again, If the price is lower than P*, say P2, then the sellers can sell
what they want to sell at that price, but buyers cannot buy all they want to
buy because supply of the good will be low. This is a situation of excess
demand or shortage of supply in the market. The buyers are dissatisfied.
This situation cannot, be sustained and the market price has to go up.
Thus, we have seen that when prices are above or below P*, the
market is in disequilibrium. The market is in equilibrium when demand is
equal to supply and in the figure given above the point of equilibrium is at
where equilibrium price is OP* and equilibrium quantity is 0Q*.
The laws of supply and demand state that the equilibrium market
price and quantity of a commodity is the intersection point of consumer’s
demand and producer’s supply. Here the quantity supplied equals the
quantity demanded; that is, equilibrium is reached. Equilibrium implies that
price and quantity will be steady.

18

Changes in Market Equilibrium: According to the law of supply
and the law of demand, a market will move from a disequilibrium point
where the quantity demanded is not equal to the quantity supplied, to an
equilibrium point. This is called stable equilibrium. Not all economic equilibria
are stable. For an equilibrium to be stable, a small deviation from equilibrium
leads to economic forces that returns an economic sub-system toward the
original equillibrium.

When the price is above the equilibrium point there

is a surplus of supply; and when the price is below the equilibrium point
there is a shortage in supply. Different supply curves and different demand
curves have different points of economic equilibrium. In most simple
microeconomic analysis of supply and demand in a market, a static
equilibrium is observed. Static equilibrium occurs in a stationary economy
where population, technology, resources, tastes and preferences do not
change. When changes take place in such a system, the rate of change
remains the same. However, economic equilibrium can be dynamic when
the factors mentioned above such as population, technology and so on
change over time. Equilibrium may also be multi-market or general, as
opposed to the partial equilibrium of a single market.

CHECK YOUR PROGRESS
Q 7: What does market equilibrium mean? (Answer
in about 20 words)
..................................................................................................
..................................................................................................
Q 8: When can we say that market equilibrium is stable? (Answer
in about 60 words).
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
..................................................................................................
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4.11

LET US SUM UP

z Supply refers to quantity of a product offered for sale at a given
price at a given point of time. In this statement, three issues are
very important.
z Supply is a stock concept, rather than a flow concept.
z We may distinguish supply into different categories basically as (i)
individual supply and market supply and (ii) fixed and flexible supply.
z The law of supply states that, other things remaining the same, as
price of a commodity rises, the supply of the commodity rises and
as price of the commodity falls, the supply of the commodity also
falls.
z Supply schedule exhibits the functional relationship between
quantities of a commodity that the producers/sellers are willing to
produce/sell and its different prices at a particular point of time.
z Although the price of a commodity and supply are directly related,
there are various exceptions to the law of supply.
z Like the concept of elasticity of demand, elasticity of supply is also
defined as the percentage change in quantity supplied divided by
the percentage change in price.
z The increasing importance attached to the supply side has led to
the emergence of Supply Side Economics as a distinct branch of
study. In the discipline of managerial economics, supply plays a
very important role.
z Market equilibrium’ represents a baiance among the different buyers
and sellers. Not all economic equilibria are stable. For an equilibrium
to be stable, a small deviation from equilibrium leads to economic
forces that returns an economic sub-system toward the original
equillibrium.
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4.13 ANSWERS TO CHECK YOUR PROGRESS
Ans to Q No 1: According to the law of supply, other things remaining the
same, as price of a commodity rises, the supply of the commodity
rises and as price of the commodity falls, the supply of the
commodity also falls.
Ans to Q No 2: As prices of the commodity increases, volume of supply
also increases, and as the price of the commodity falls, supply of
the commodity also falls. This means that price and supply of a
commodity are directly and positively related. This is the reason for
the supply curve rising upwards from left to right.
Ans to Q No 3: In case of increase in supply, the supply curve shifts to the
right. This means that at each of the price points, the supply of the
commodity increases with the increase in supply.
Ans to Q No 4: Although the price of a commodity and supply are directly
related, there are various exceptions to the law of supply. For
example, supply of the commodity may rise instead of falling when
the supplier expects an even bigger fall in its price in the near future.
Secondly, if the taste and preferences of the consumers change,
the law of supply will not be valid
Ans to Q No 5: Elasticity of supply is defined as the percentage change in
quantity supplied divided by the percentage change in price.
Thus, it can be put as:
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Percentage change in quantity supplied
ES =
Percentage change in price
Ans to Q No 6: The theoretical knowledge of supply can help a manager to
evaluate supply risks, to undertake pricing decisions of the products,
to assess shortage of and excess of supply and demand conditions
in the market and also to align business strategies of the firm to its
competitors.
Ans to Q No 7: Market equilibrium represents a baiance among the different
buyers and sellers. This implies that the demand and supply in the
market are in a balance.
Ans to Q No 8: According to the law of supply and the law of demand, a
market will move from a disequilibrium point to an equilibrium point.
This is called stable equilibrium. Not all economic equilibria are
stable. We can say a market equilibrium to be stable, if a small
deviation from equilibrium leads to economic forces that returns an
economic sub-system toward the original equillibrium.

4.14 MODEL QUESTIONS
Q 1: What is meant by Supply? Distinguish between flows and stocks.
Q 2: State the law of supply. Draw a supply curve from a hypothetical
schedule.
Q 3: Discuss the various determinants of supply. What are the different
exceptions of law of supply? Explain
Q 4: Why should a managerial economist should have knowledge of the
concept of supply? Explain

*** ***** ***
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UNIT 5: CONSUMER BEHAVIOUR-CARDINAL
AND ORDINAL APPROACH
UNIT STRUCTURE
5.1

Learning Objectives

5.2

Introduction

5.3

Cardinal and Ordinal Approach to Utility: Basic Concepts
5.3.1

Measurement of Utility

5.3.2

Concepts of Total Utility and Marginal Utility

5.3.3

Law of Diminishing Marginal Utility

5.4

Consumer’s Equillibrium: Law of Equi- marginal Utility

5.5

The Indiference Curve Technique: Basic Concepts
5.5.1

Assumptions of the Indifference Curve Technique

5.5.2

Indifference Schedule and Indifference Curve

5.5.3

Indifference Map

5.5.4

Properties of Indifference Curves

5.6

Consumer Equilibrium through Indifference Curve Approach

5.7

Let Us Sum Up

5.8

Further Readings

5.9

Answers to Check your Progress

5.10

Model Questions

5.1

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

z appreciate the diffecence between cardinal and ordinal utility
z describe the concepts of total utility and marginal utility
z illustrate the law of diminishing marginal utility
z describe the law of equi-marginal utility
z explain the basic concepts of indifference curve and the budget line
z derive the equilibrium of the consumer using the ordinal/indifference
curve approach
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5.2

INTRODUCTION
This unit deliberates on the study of consumer behaviour through

ordinal approach. This approach states that utility is not measureable in a
cardinal way. A consumer can only give rank to his preferences or order
them. In this unit the attainment of a consumer’s equilibrium ordinally through
the use of indifference curve approach has been discussed. At first, the
basic concepts related to indifference curve approach has been given. Finally,
the concept of price effect and its breaking up into the substitution effect
and income effect have also been discussed along with the idea of Giffen
Goods.

5.3

CARDINAL AND ORDINAL APPROACHES TO
UTILITY : BASIC CONCEPTS
Let us ponder for a few minutes over this question : why do we buy

goods and services from the market? Well, the answer is obvious : they
satisfy our wants. Thus, in this sense, goods and services have wantsatisfying power. In Economics, we name this want-sarisfying power as
‘utility’. Thus, utility may be defined as the power of a commodity or a service
to satisfy the wants of a consumer. Alternatively, utility may also be defined
as the satisfaction that a consumer derives by consuming a commodity or
a service. Utility is a subjective concept and it is formed in the mind of a
consumer. It is important to note that the concept of utility is not related to
the concepts of morality or ethics. Let us take an example : a drug addict
person consumes drugs. In Economics paralance, the drug addict is a
consumer of drugs and drugs have utility for the person. While dealing with
the issue of utility, It is not considered if consumption of drugs will have any
harmful effects on the health of the drug addict. Another important aspect
of utility is that being a subjective concept, the level of satisfaction from the
consumption of goods and services varies among different individuals.
Suppose, you and one of your friends have gone to a tea stall. You may be
like to take a hot samosa and tea, while your friend may not like them so
much. Thus, the satisfaction you will derive from the hot samosa and the
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cup of tea will differ from what your friend will derive from the items. In fact,
the extent of desire for a commodity by an individual depends on the utility
that he associates it with.

5.3.1 Measurement of Utility
Having said that utility is an important concept, the next
obvious question that comes to one’s mind is how to measure it. In
the study of utility, two prominent schools of thought exist, viz., the
cardinal and the ordinal school. The cardinal utility theory was
developed over the years with significant contributions from Gossen,
Jevons, Walras and finally Marshall. The cardinali school of thought
assumed that utility can be measured and quantified. It means, it is
possible to express utility that an individual derives from consuming
a commodity or service in quantitative terms. Thus, a person may
express the utility he derives from consuming an apple as 10 utils
or 20 utils. Moreover, it allows consumers to compare and define
the difference in utilities perceived in two commodities. Thus, it allows
an individual to state that commodity A (accruing an utility of 20 utils)
gives double the utility of commodity B (accuring an utility of 10 utils).
Another assumption of the cardinalist school of thought is that total
utility is a function of the individual utilities derived from each individual
unit of the commodity. In an earlier version of the theory, it was
assumed that utilities were additive. This meant that an individual
was able to add the utilities he/she derived from the consumption of
the successive units of a commodity to derive the total utility of
consumption. However, additivity of utility was later on relaxed.
The assumption of the cardinalist school of thought on
measurement of utilities was challanged later by ordinalist school of
thought. Rather, they pointed out that utility actually should be arranged
in an order of preference. Thus, according to them, utility is ordinal,
and not cardinal. We begin our discussion on the cardinal approach,
then will move towards the ordinal approach to utility in the next unit.
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5.3.2 Concepts of Total Utility and Marginal Utility
Let us now take a hypothetical example to derive the relationship
between total utility and marginal utility as discussed in the cardinal
approach. Our hypothetical consumer likes to consume mangoes.
Thus, the Total utility (TU) from the consumption of mangoes is the
aggregate utility derived by the consumer after consuming all the
available units of the commodity, i.e. mangoes. Thus, it is the sum of
all the utilities accruing from each individual unit of the commodity.
Marginal utility (MU), on the other hand, is the utility derived
from an aditional unit of the commodity, over and above what had
been consumed. This relation can be better understood from the
following table 5.1 and the figure 5.1.
Table 5.1 : A Hypothetical Utility Schedule
Number of Mangoes

Total Utility

Marginal Utility

1

10

10

2

22

12

3

32

10

4

40

8

5

45

5

6

46

1

7

43

-3

8

38

-5

Graphically, this relation between marginal utility and total
utility has been shown in figure 5.1.
Now, from the table 5.1 and the figure 5.1, we can see that
th
total utility rises upto a certain limit (upto consumption of the 6
mango). Then it tends to diminish. The marginal utility, on the other
hand first increases till second unit and then keeps on declining.
th
And after the consumption of the 6 apple, the marginal utility of the
consumer in fact becomes negative.
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TTotal Utility

Fingure 5.1 : Total Utility & Marginal Utility Curves

TMarginal

Quantity Consumed –

Quantity Consumed –

5.3.3 Law of Diminishing Marginal Utility
An important aspect of the law of marginal utility as discussed
in the cardinal utility approach is its nature. According to the cardinal
utility approach, marginal utility of a good diminishes as more and
more units of the good is consumed. Marshall has described this
law in these words, “The additional benefit which a person derives
from a given increase of his stock of a thing diminishes with every
increase in the stock that he already has.”
The law of diminishing marginal utility may be illustrated with
the help of the above hypothetical utility schedule 4.1. From the
schedule it can be seen that from the consumption of the first unit of
the good, the consumer derives 10 utils of utility. From the next unit,
he derives 12 utils. Again, from the consumption of the third unit of
the good, the consumer derives 10 utils of utility. Similarly, from the
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consumption of the fourth and the fifth unit, the consumer attains 8
and 5 utils of marginal utility respectively. Thus, the marginal utility
derived from each successive unit of the good though initially
increases exhibits a declining trend as the consumer goes on to
consume the successive units of the good. Total utility, on the other
hand, keeps on increasing. However, the rate of increase in total
utility decreases with the consumption of successive units of the
good.
This law of diminishing marginal utility rests on an important
practical fact. Even when a consumer may have unlimited wants,
but after a certain stage each particular want is satiable. Therefore,
as the consumer consumes successive units of the same good,
intensity of satisfaction from each additional unit goes on diminishing,
and a point is reached when the consumer is no more interested in
the consumption of the same good. Let us take an example. How
many sweets can a person continuously take? It can be easily said
that after a few initial units (one or two), the person will not derive the
same satisfaction. However, after the consumption of a few units of
the same variety of sweets, the consumer may become disinterested
to consumer any more sweets. Thus, the level of zero utility or even
negative utility is reached.
The theory of diminishing marginal utility works under the
following conditions : first, there is no time-gap in the consumption
process. This means that consumption is a continuous process
and no leisure is there in the consumption of the successive units.
Secondly, tastes and preferences of the consumer remain
unchanged during the period. And third, all the units of consumption
are homogeneous in terms of size, quality and other attributes.
The principle of diminishing marginal utility however fails to
work under certain circumstances. Exceptions are there when the
law fails to operate. For example, the law tends to fail in case of
consumption of liquor. A drinker may tend to drink more and more
(at least as compared to the consumption of sweets or any other
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thing), and thus exhibit a case of positive relationship between
marginal utlity and the quantity of liquor consumed. However, even
when a drinker of liquor exhibits such a positive relationship between
quantity of liquor and the level of satisfaction, there is however, a
limit to this habit as well. After a certain stage, the drinker of liquor
has to stop consuming more liquor. Another example frequently cited
as an exception to the law of diminishing marginal utility is in case of
habits like philately or numismatics. People with such habits will
like to own/study about more and more items. As such, it seems
that the law of diminishing marginal utility does not operate. However,
it should be noted that the person with such habits tends to collect/
study varieties of such items, rather than a number of copies of the
same item. The person, thus, finds it more pleasurable to own
different varieties of the product at their kitty. The law seems to fail to
operate in case of luxury and esteemed goods as well. For example,
rich and affluent people tend to prefer a diamond jewellery of higher
prices, rather than the lower one.

5.4

CONSUMER’S EQUILIBRIUM : THE LAW OF EQUI
MARGINAL UTILITY
Before discussing how the consumer attains equilibrium, let us

discuss the assumptions on which the theory rests. The assumptions of
the theory are :

z

The consumer is rational in the sense that given his income
constraints, he would always attempt to maximise his utility.

z

Utility is a cardinal concept and it can be measured and expressed in
quantitative terms. For convenience, it is expressed in terms of the
monetary units that a consumer is willing to pay for the marginal unit
of the commodity.

z

The law of diminishing marginal utility operates. This implies that as a
consumer increases his/her consumption of a commodity, the utility
accruing from successive units of the commodity decreases. In other
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words, the marginal utility of a commodity will keep on falling as a
consumer goes on increasing its consumption (this is what we have
already discussed in Table 4.1 and the subsequent figure 4.1).

z

Marginal utility of Money is constant. That is, as one acquires more
and more money, the marginal utility of money will remain unchanged.
This assumption is critical because money is used as a standard unit
of measurement of utility, and, hence, cannot be elastic.

z

The total utility of a ‘bundle’ of goods depends on the quantities of the
individual commodities. Thus : U=f(x1, x, ......................, xn) where U
means total utility x1, x2, ......................, xn are the quantities of n number
of commodities.
It is to be noted that in the earlier version of the theory, utilities were

considered to be additive. However, in the later version of the theory, this
assumption has been dropped, without any effect on its basic argument.
Now, let us discuss how the consumer attains equilibrium.
Consumer’s equilibrium in the cardinal approach to utility may be derived
with the help of the law of equi-marginal utility. Initially we derive the equilibrium
of the consumer when he/she spends his/her money income M on a single
commodity x. Here, the consumer will be at equilibrium when the marginal
utility of x is equal to its market price.
Symbolically: MUx =Px, where MUx stands for marginal utility of the commodity
x and Px stands for price of the concerned commodity x.
Now: if
(i)

MUx>Px, then the consumer can increase his/her welfare by consuming
more of x. He/she will continue to do that until his/her marginal utility
for x falls sufficiently, to be equal with its price.

(ii)

MUx<Px, then the consumer can enhance his/her welfare by cutting
down on his/her consumption of x. He/she will be persisting on doing
this, until for x falls sufficiently, to be equal with its price Px.
If more commodities are introduced into the model, then the

consumer will attain equalibrium when the ratios of the marginal utilities of
the individual commodities to their respective price are equal for all
commodities. That is .
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Mx M y
MUz
MU M

Px Py
Pz

where, x,y, ................... z are different commodities; and MUm=
marginal utility of money income.
This state is defined by the “law of equi-marginal utility”, which states
that a consumer will distribute his/her money income among different
commodities in such a way that the utility derived from the last rupee spent
on each commodity is equal.
Now if :
(i)

MU x
Px

!

MU y
Py

, then the consumer will start substituting commodity

y with commodity x, causing MUx to fall and MUy to rise. This he/she will
continue untill

MU y
Py

equals

(ii) Conversely, if

MU x MU y

Px
Py , then the consumer will substitute

commodity x with commodity y until the equilibrium is restored.
Limitations of the theory : The theory of equi marginal utility has been
criticised on the ground of the following basic limitations :

z

Utility cannot be cardinally measured. Hence, the assumption that utility
derived from the consumption of various commodities can be
measured and expressed in quantitative terms is very unrealistic.

z

As income increases the marginal utility of money changes. Hence
the assumption of constant marginal utility of money is not realistic.
Once we consider that trhe marginal utility of money changes, the
whole theory breaks down, as the unit of measurement itself changes.

z

Finally, the law of diminishing marginal utility is a psychological law,
which cannot be empirically established and has to be taken for
granted.
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5.5

THE INDIFFERENCE CURVE TECHNIQUE :
BASIC CONCEPTS
The indifference curve technique was conceived as an alternative

to the cardinal utility approach of the theory of consumer behaviour. A number
of economist have contributed to this techique as it has evolved over the
years, with the latest reflnements attributed to Slutsky, J.R. Hicks and R.G.D.
Allen.
The indifference curve technique rejects the concept of cardinal utility
and asserts that utility cannot be measured in quantitative terms. Instead, it
adopts the principle of ordinal utility which states that, while the consumer
may not be able to indicate exactly the amount of utility that he derives from
the consumption of a commodity or a combination of commodities, he is
perfectly capable of comparing and ranking the different levels of satisfactions
that he derives from them. For example, in case of different varieties of rice,
Mrs Saikia may prefer (in terms of satisfaction derived from) to consume a
joha variety of rice over aijung variety of rice, and aijung variety of rice over
parimal variety of rice. Interestingly, this much of information(i.e., information
about the order of ranking among the different varieties of rice) is sufficient
to derive the demand schedule and hence the demand curve of an individual
consumer. Therefore, the questionnable assumption that consumers
possess a cardinal measure of satisfaction can be dropped. Thus, the basic
distinction between the two schools of thought is that the cardinal approach
to the measurement of utility believes that the utility derived from the
consumption of commodity can be expressed in quantitative terms. The
ordinalist approach, on the other hand, rejects this and states that the
consumer at best can rank the various commodities (or combination of
them) in accordance with the satisfaction that he/she expects from their
consumption.
Now, let us discuss some of the key concepts used in the indifference
curve analysis, viz. indifference curve, indifference map and the budget line.
Let us begin with the assumptions on which the theory of indifference curve
rests.
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5.5.1 Assumptions of the IC Technique
The indiference curve technique is based on the following
assumptions.

¾

Utility can be ordinally measured: The consumer can rank
various commodities or combination of commodities in
accordance with the satisfaction that the consumer derives
from them.

¾

The consumer is rational: Given the market prices and the
money income, a consumer will attempt to maximise his/her
satisfaction when he/she undertakes consumption.

¾

Additive Utilities: The quantities of the commodities that is
consumed determines the total utility of the consumer.

¾

Consistency of choices: The choice of the consumer is
consistent in the sense that if he/she chooses combination A
over B in one peried, he/she will not choose B over A in another
period. Symbolically : If A>B , then B<A.

¾

Transitivity of consumer choice : If a consumer prefers
combination A to B, and prefers B to C, then, it can be concluded
that he/she prefers A to C.
Symbolically : If A>Bs, and B>C, then A>C.

5.5.2 Indifference Schedule and Indifference Curve
An indfference curve is defined as the locus of the various
combinations of two commodities that yield the same satisfaction
to the consumer, so that the consumer is indifferent to any one
particular combination. In other words, all combinations of the two
commodities in the indifference curve are equally desired by the
consumer.
An indifference curve is based on the indifference schedule,
which represents the various combinations of two commodities that
give the consumer the same level of satisfaction. Given below is an
indifference schedule representing various combination of
commodity x and y that gives the consumer the same amount of
satisfaction.
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Table 5.1 : Indifference Curve Schedule
Combination

x

y

MRSxy

1st

1

20

...

2nd

2

15

5

3rd

3

11

4

4th

4

8

3

5th

5

6

2

6th

6

5

1

Putting the various combinations of the indifference schedule from
the above table 5.1, we obtain the IC, indifference curve as shown
infigure 5.2

Figure 5.2 : Indifference Curve
In figure 5.2, the slope of the indifference curve is indicated
by the “marginal rate of substitution’. The marginal rate of substitution
of X for Y is defined as the numbers of y that has to be given up by
the consumer to get an additional unit of x, so that his/her satisfaction
remains unchanged. Thus, [slope of the indifference curve]=MRSxy.
It can be seen from table 5.1 that as the consumer gets more
and more of X, the number of Y he is willing to give up for an additional
unit of X successively falls. This is known as the “principle of
diminishing marginal rate of substitution” which states that the
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marginal rate of X for Y falls as more and more of X is substituted for
Y. This implies that the indifference curve always slopes downwards
to the left and is convex to the origin.

5.5.3 Indifference Map
An indifference map, on the other hand, shows all the
indifference curves which rank the preference of the consumer. While
the combinations of commodities on the same indifference curve
yield the same satisfaction, combinations on a higher indifference
curve yield higher levels of satisfaction and combinations on a lower
curve yield lower levels of satisfaction. In figure 5.3, an indifference
map has been shown.

Figure 5.3: An Indifference Map
In the above figure, we see an indifference map of a
consumer. It is needless to say that the rational consumer would
prefer to be on a higher indifference curve (i.e. he would prefer to be
on IC2 than being IC1 and on IC3 than on IC1 and IC2) rather than on
the indifference cure which is positioned lower (IC2 or IC1).
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5.5.4 Properties of Indifference Curves
Let us now discuss the properties of the indifference curves.
The important properties of the indifference curves are as follows :

¾

Indifference curves are downward sloping towards the
right : The first important property of an indifference curve is
that it slopes downward from left to right. This is also called as
indifference curves are negatively sloped towards right. The
basic reason for the downward slope is that as the consumer
chooses to move along an indifference curve, he/she has to
sacrifice some units of one good to obtain an additional unit of
the other good. The sacrifices of a few units of one good for
obtaining an additional unit of the other good becomes
necessary so that the consumer remains in the same level of
satisfaction as he/she moves along an indifference curve.
Thus, we get the indifference curve of the shape as has been
shown in the previous figure 5.2 or 5.3.

¾

Indifference curves are convex to the origin : Another
important property of an indifference curve is that an indifference
curves is convex to the origin. The convexity of an indifference
curve is basically due to the working of the principle of
diminishing marginal rate of substitution. While discussing the
concept of an indifferene curve, we have mentioned that as
the consumer consumes more and more units of X, the number
of units of Y he is willing to give up for an additonal unit of X
begins to fall. A relook at the table 5.1 as has already been
discussed would clarify this point. From the table, it can be
seen that as the consumer increases consumption of X by an
additional unit, he tends to give up smaller units of Y for each
additional unit of X. The indifference curve representing the
table 5.1 (i.e., figure 5.2) is reprodued here
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¾

Indifference curves cannot intersect : Another important
property of an indifference curve is that no two indifference
curves can intersect. This means that only one indifference
curve can pass through a point in an indifference map. Figure
5.4 will make this point clear.
From the figure shown in the next page it can be seen that
the indifference curve IC2 allows the consumer to choose the
combination A. Again IC1 is another indifference curuve in his
indifference map. Now, let us suppose that the consumer
chooses combination B in the indifference cuve IC1. It is obvious
from the above figure that combination A would give the
consumer higher level of satisfaction as it offers the consumer
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Figure 5.4 : No two Indifference Curves can intersect

higher quantities of both the goods X and Y. Now, let us consider
point C. This point is common to both the indifference curves. Thus,
combinations A and C would give the consumer the same level of
satisfaction, as both the points lie on the same indifference curve
IC2. Again for combinations B and C also the consumer will derive
the same level of satisfaction as both of them are on the same
indifference curve IC1. What it means is that combinations A and B
will derive the same level of satisfaction. This is not at all logical to
accept. Thus, two indifference curves can never intersect.
The same thing may happen if two indifference cuves touch
a single common point in an indifference map as has been shown in
the next figure 5.5.
Figure 5.5 : No two Indifference Curves can touch each other
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CHECK YOUR PROGRESS
Q 1: State whether the following statements are
True (T) or False (F).
(a) According to the indifference curve analysis, consistency
of consumer choices states that if a consumer prefers
combination A to B, and prefers B to C, then it implies that
the consumer prefers A to C.
(b) According to the indifference curve approach, utility cannot
be cardinally measured, they can only be ordinally
arranged.
Q 2: Fill in the blanks :
(a) The slope of the indifference curve is indicated by ................
(b) Two ....................... cannot intersect.
(c) An indifference curve is defined as the ......................... of
various combinations of two commodities that yield the
.................... level of satisfaction to the consumer.
Q 3: What do you mean by ‘consistency of consumer choices’ and
‘transitivity of consumer choices’ as discussed in the
indifference curve analysis? (Answer in about 50 words).
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
Q 4: What does an indifference schedule exhibit? (Answer in about
30 words)
..........................................................................................................
..........................................................................................................
Q 5: Can an indifference curve be upward rising? Justify your view
in about 60 words.
..........................................................................................................
..........................................................................................................
..........................................................................................................
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5.6

CONSUMER EQUILIBRIUM USING
INDIFFERENCE CURVE APPROACH

THE

The equilibrium of a consumer under the indifference curve approach
can be derived using the budget line and the indifference curve of the
consumer. Therefore, before discussing the equilibrium of the consumer,
let us first discuss the concept of the budget line.
Concept of the Budget Line : The budget line is an important concept in
the indifference curve technique. It is defined as the various combination of
the two commodities (X and Y) that a consumer can consume, given his
income(M) and the price of the two commodities (Px and Py).
The Budget line can be algebraically expressed as : M=P xX + PyY.
where X and Y indicate the quantities of X and Y respectively.
Now, let us suppose, M=100, Px=10 and Py=20, then
(a) If the consumer spends all his income on x, then he can consume
X

M

100

Px

10

10

(b) and if he spends all his income on y, then the number of units of
y that he can consume is :
Y

M

100

Py

20

5

Thus, 10 X and 5Y are the two extreme limits of the consumer’s
expenditures. However, he usually prefers a combination of the two
commodities within these two limits. In fact, the budget line joins the two
extreme consumption limits of the consumer, and the points within those
two limits indicate the combinations available to the consumer, given his
income and the prices of the two commodities.
The concept of budget line has been shown with the help of figure
5.6.
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Figure 5.6 : Budget Line

In the above figure 5.6, AB indicates the budget line. In this budget
line AB, the consumer has the option of consuming 10X (0B) or 5Y (0A) or
some combination of the two.
The slope of the budget line is the ratio of the prices of the two
commodities. Geometrically,
M

[Slope of the Budget Line] = M

Consumer’s Equilibrium:

Py
Px

Px
Py

Given his budget line, a consumer would like

to maximise his satisfaction by climbing on to the highest indifference curve.
This has been shown in the following figure 5.7.
From the above figure 5.7 it can be seen that the consumer is at
equilibrium at point b, where his budget line is tangent to the indifference
curve IC2. He has the option of consuming at ‘a’ and ‘c’, but those
combinations are rejected as they would place him on a lower indifference
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Figure 5.7 : Equilibrium of the Consumer

Curve IC1. The consumer would like to be on the indifference curve
IC3, but his budget line does not allow him to do that. From figure 5.7, it can
be seen that at equilibrium the consumer consumes 0x amount of x and 0y
amount of y.
Thus, at equlibrium,
[slope of the indifference curve] = [slope of the budget line]
Symbolically, it can be expressed as :
MRSxy

Px
Py

Indifference Curve Technique vs Cardinal UtilityAnalysis:
The indifference curve technique is considered to be surperior to the cardinal
utility approach on the following grounds:

z It avoids the unrealistic assumption of cardinal utility and instead adopts
the concept of ordinal utility.

z It can be used to split the price effect into substitution effect and income
effect.

z It is not based on the unrealistic assumption of constant marginal utility
of money.

Limitations of the Indiference Curve Technique : The indifference
curve technique has been crticised on the following grounds :
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zThe indifference curve technique does not tell us anything new, and it is
only “old wine in new bottle”.

z It assumes that the consumer is very familiar with his entire preference
schedule, which is not the case in actual life.

z The technique can be efficiently applied only to two commodities. Once
more than two commodities are introduced, the analyais become very
complicated to illustrate.

CHECK YOUR PROGRESS
Q 6:

State whether the following statements
are True (T) or False (F).

(a) The indifference curve approach avoids the unrealistic
assumption of constant marginal utility of money.
(b) The budget line of the consumers are the same (T/F)
Q 7: Mention any two superiorities of the ordinal approach over
the cardinal aproach. (Answer in about 50 words).
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................
Q 8: What is a budget line? Derive the algebraic expression of
the budget line. (Answer in about 50 words).
..........................................................................................................
..........................................................................................................
..........................................................................................................
..........................................................................................................

5.7

LET US SUM UP

Theory of consumer behaviour studies how a consumer spends his income
so as to attain the highest satisfaction or utility.
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z

Utility is a subjective concept and its perception varies among different
individuals.

z

The cardinalist school asserts that utility can be measured and
quantified, while the ordinalist school asserts that utility cannot be
measured in quantitative terms.

z

The law of equi-marginal utility states that a consumer will attain
equilibrium when the ratios of the marginal utilities of the individual
commodities to their respective prices are equal for all commodities.

z

The theory has been criticised on the ground that utility cannot be
measured cardinally and utility of money does not remain constant.
The law of diminishing marginal utility is also unrealistic as this is a
psychological law, and cannot be established empirically.

z

Theory of consumer behaviour studies how a consumer spends his
income so as to attain the highest satisfaction or utility.

z

An indifference curve is the locus of the various combination of two
commodities that yield the same satisfaction to the consumer, so that
he is indifferent to any one particular combination.

z

An indifference map shows all the indifference curves which rank the
preference of the consumer. While combinations of commodities on
the same indifference curve yield the same satisfaction, combinations
on a higher indifference curve yield greater satisfaction and
combinations on a lower curve yield less satisfaction.

z

A consumer is in equilibrium at the point where his budget line is tangent
to the indifference curve. Symbolically :
MRS

z

xy

Px

Py

The substitution effect and the income effect are the two components
of the price effect.

z

These two components can be derived using either the Hicksian
compensating variation method or the Slutsky’s cost - difference
method.
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1)

FURTHER READINGS

Dewett, K.K. (2005). Modern Economic Theory; New Delhi: S Chand
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2)

Chopra, P.N. (2008). Micro Economics; New Delhi: Kalyani Publishers.

3)

Ahuja, H.L. (2006). Modern Economics; New Delhi: S. Chand & Sons.

4)

Sundharam, K.P.M. & Valish, M.C. (1997). Microeconomic Theory;
New Delhi: S. Chand & Sons.

5)

Koutsoyiannis, A(1979). Modern Microeconomics; New Delhi:
Macmillan.

5.9

ANSWERS TO CHECK YOUR
PROGRESS

Ans to Q No 1: a) False

b)True

Ans to Q No 2: a) The slope of the indifference curve is indicated by marginal
rate of substitution.
b) Two indifference curves cannot intersect.
c) An indifference curve is defined as the locus of various combinations
of two commodities that yield the same level of satisfaction to the
consumer.
Ans to Q No 3: Consistency of choices means that the choice of the
consumer is consistent in the sense that if he chooses combination A
over B in one period, he will not choose B over A in another period.
Again, transitivity of consumer choice means that if a consumer
prefers combination A to B, and prefers B to C, then, it can be concluded
that he prefers A to C.
Ans to Q No 4: An indifference schedule represents the various combinations
of two commodities that give the consumer the same level of
satisfaction. An indifference curve is drawn based on an indifference
schedule.
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Ans to Q No 5: An indifference curve cannot be upward rising, because in
such an indifference curve, as the counsumer will move upward the
curve, he will be able to choose more quantities of both the goods. As
such, he will not remain indifferent among the different bundles of goods
available to him. This is clearly a violation of the very definition of an
indiffernce curve.
Ans to Q No 6 : a) True

b) True

Ans to Q No 7 : Two important superiorities of the indifference curve approach
over the cardinal utility approach are :

z Indifference curve approach avoids the unrealistic assumption of
cardinal utility and instead adopts the concept of ordinal utility.

z It can be used to split the price effect into substitution effect and
income effect.
Ans to Q No 8: A budget line is defined as the various combinations of two
commodities (say, x and y) that a consumer can consume, given his
income (M) and the price of the two commodities (Px and Py).
Thus, a Budget line can be algebraically expressed as :
M=PxX + PyY.
where X and Y indicates the quantities of x and y respectively.

5.10 MODEL QUESTIONS
Q 1: Dislinguish between cardinal and ordinal utility. Which one of these
two concepts is more realistic and why?
Q 2: What is cardinal utility?
Q 3: Define the term marginal utility.
Q 4: What do you mean by the term total utility?
Q 5: State any two situations where the law of diminishing marginal utility
fails to operate.
Q 6: Write a short note on the concept of diminishing marginal utility. Under
what conditions does this law operate?
Q 7: Discuss the assumptions of the cardinalist approach to utility. What
criticisms have been raised on the assumptions of this approach?
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Q 8: What is an indifference map? Why does an indifference curve take
the shape of a downward sloping convex curve?
Q 9: With the help of a suitable figure discuss the concept of a budget line.
Q10: State the law of Equi-marginal utility. How does it explain consumer’s
equilibrium?
Q11: What is an indifference curve? Discuss the properties of indifference
cuves.
Q12: Derive the consumer’s equilibrium using the indifference map and the
budget line as your tools.
Q13: Derive the “Price Effect” of a price fall. Distintegrate the price effect
into substitution effect and income effect.

*** ***** ***
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UNIT 6 : THEORY OF PRODUCTION
UNIT STRUCTURE
6.1
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6.2

Introduction

6.3

Production Decisions

6.4

Law of Variable Proportions

6.5

Returns to Scale

6.6

Concepts in Production
6.6.1

Production Function

6.6.2

Iso-quant

6.6.3

Isoquant Map

6.6.4

Marginal Rate of Technical Substitution (MRTS) (Factor
Substitution)

6.7

Equilibrium of a Firm

6.8

Expansion path

6.9

Economics and Diseconomes of scale

6.10

The Importance of Production Function in Managerial Decision
Making

6.11

Let Us Sum Up

6.12

Further Readings

6.13

Answers to Check Your Progress

6.14

Model Questions

6.1

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

z know about production and production decisions
z what is iso-quant and how to construct it
z understand what is factor substitution
z explain the law of variable proportions
z compare the laws of returns to scale with law of variable proportions
z determine the equilibrium condition of the firm and derive the
expansion path.
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6.2

INTRODUCTION
While studying consumer behaviour, we have found that a consumer

always tries to maximize his utility given his budget constraint. There are
strong similarities between the behaviour of a producer and a consumer. In
this unit, we will discuss the behaviour of a producer. With a given production
function, a producer always tries to reach the optimum output. The process
of transformation of inputs into output is called production and the physical
relation between inputs and output is called production function. A particular
level of output can be produced by using inputs in various combinations. An
iso-quant shows all possible combinations of inputs that yield the same
output. Then the behaviour of production function keeping all inputs constant
except one is studied with the help of the law of variable proportions. Returns
to scale has also been studied by varying all inputs. The condition of
equilibrium of a firm to reach the optimum output has also been discussed
here. When a firm increases output, it moves from one equilibrium position
to another. Finally, we study the expansion path which shows the movement
of equilibrium condition from one position to another.

6.3

PRODUCTION DECISIONS
Just as a consumer has to take certain decision regarding the basket

of consumption, time, and use of resources etc., a producer or a firm also
has to undertaken certain decisions. Production decision of a firm relates
to four basic questions the firm faces: what to produce, how to produce,
how much to produce and for whom to produce.

z What to produce? A firm will produce according to its perception
of the customer demand. It can either produce consumer goods
like food, clothing etc. (which are for consumption purpose) or it
can produce capital goods like machinery etc. (which are for
investment purposes).

z How to produce? After a firm decides what it will produce, the next
question it faces is how to produce. We have already discussed
that there are four factors of production, viz., land, labour, capital
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and entrepreneurship. Of these four factors, supply of land may be
considered given. The role of entreperneurship is undertaken by
the firm itself. As such, out of the four factors, labour and capital are
of special interest for the firm. Thus, the firm has the option of
producing goods by labour intensive technique and capital intensive
technique. Labour intensive technique is the one in which manual
labour is used to produce goods. Capital intensive technique is the
one in which machineries are used to produce goods.

z How much to produce? The firm has also to decide its production
capacity and its production volume.

z For whom to produce? A firm has to decide its target population
(i.e. to whom they will serve products and/or services). Example, it
will not be viable to produce luxurious goods or middle income or
low income group if they can’t afford it and produce basic necessity
goods for rich class if they don’t need it. Therefore, a firm needs to
match its produce according to the target population it is serving.

6.4

LAW OF VARIABLE PROPORTIONS
The law of variable proportions occupies an important place in the

field of production. This law studies the changes in the quantity of production
when one input is variable and all other inputs used in production are kept
constant. In other words, it shows how output changes with changes in the
quantity of one input while other inputs are kept constant. The law of variable
proportions is the new name for the famous “Law of Diminishing Returns”
of classical economics.

LET US KNOW
The Law of Diminishing Returns: it is a
classical law of economics. But very often the law of
variable proportions is also called the law of diminishing
returns. But actually the law of diminishing returns exactly refers to
production that takes place between the first and the third stage.
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This is the only stage where production is feasible and possible. At
this stage total product increases but average and marginal products
decline. Throughout this stage, marginal product is below average
product.

Assumptions: The law of variable proportions is based on the
following assumptions :

z There should not be any change in the state of technology.
z Only one input will undergo change in quantity keeping all other inputs
constant.

z All the units of the variable factor are homogenous.
z It is possible to change the proportions in which the various inputs
are combined.
Let us now go back to our previous example of the producer who
uses both labour and capital in the process of production. To study the law
of variable proportions let us assume that the producer will keep capital
constant and increases the units of labour. From the following table 6.2 it is
clear that with the successive increase in the units of labour, the marginal
product of labour (MPL) increases for some time. But with the increase of
successive units, MPL starts declining. In this way when total product is
maximum, MPL becomes zero and APL starts declining.
Table 6.1 : Law of Variable Proportions

Units of

Total products

labour

52

Marginal product

Average product

of Labour (MPL)

of Labour (APL)

1

50

50

50

2

120

70

60

3

190

70

63.3

4

270

80

65

5

345

75

69

6

395

50

65.8

7

395

0

56.4

8

360

–35
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Again, it can be seen from the above table 6.1 that total product is
the highest when marginal productivity of labour is zero. After this point
both total and average product fall and marginal product of labour becomes
negative. We can study the rise and fall of production with diagrams in
three stages.
Three Stages of the Law of Variable Proportions: From the above
table 5.1 we see the behaviour of output with varying quantity of labour and
fixed quantity of capital. The rise and fall of output can be divided into three
stages as has been shown in the following figure 6.1.
Figure 6.1 : The Three Stages of Law of Variable Proportions

Stage One: in the first stage the total output to a point increases at
an increasing rate. In the above figure 6.1 it can be seen that the total output
increases rapidly up to point F. This point is called ‘the point of inflexion’.
From this point onwards in stage one, total output increases but at a slower
rate. Therefore, the slope of the curve starts to fall slightly. Stage one ends
at the point where average product is the maximum. In this stage, the quantity
of the fixed factor (capital) is too much relative to the quantity of the variable
factor (labour) so that if some of the fixed factor is withdrawn, the total product
will increase. Stage one is known as the stage of increasing returns.
Stage Two: in stage two, the total product continues to increase at
a diminishing rate until it reaches its maximum point H (figure 6.1) where
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the second stage ends. At the end of second stage marginal product
becomes zero. This stage is known as the stage of decreasing returns as
both the average and marginal products of the variable factor continuously
fall during this stage.
Stage Three: in stage three the marginal product becomes negative.
Therefore, both total product and average product decline. In this stage,
total product curve and average product curve slope downward and marginal
product curve goes below the X-axis. This is the opposite of first stage. In
stage three, variable factor (labour) is too much in relation to fixed factor
(capital). This stage is called the stage of negative returns.
A rational producer will always like to produce in stage two. The
producer will not choose stage one where marginal product of fixed factor
is negative. If he chooses this stage, he will not be utilizing completely the
opportunity of production by increasing variable factor. A rational producer
will never choose stage three also. Because, in this stage, he can always
increase output by reducing the quantity of variable factor whose quantity is
excess in proportion of fixed factor. Even when the variable factor is free,
the rational producer will stop at the end of second stage.
Significance of the Law of Variable Proportions:The law of
variable proportions is very important in the field of economics. Till Marshall
Convex Curve: A curve

it was believed that the law was applicable in the field of agriculture only.

is said to be convex as

But the modern economists propound that the law is equally applicable to

the slope or gradient of

industries and other productive activities. If the law actually does not occur,

the curve increases as we

we can produce any amount of food grain in a small size of holding by

go down along the curve.
But it can not touch any

using more and more amount of labour and capital. But in spite of the

of the axis. (Refer to

presence of the law of variable proportions a country like India need not be

Appendix A for more detail

pessimistic where there is tremendous pressure of population and

at the end of block III).

agricultural production is not sufficient. Productivity in the field of agriculture
can be increased by making advancement in technology to avoid food crisis.
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CHECK YOUR PROGRESS
Q.1. Mention the assumptions of law of variable
proportions. (Answer within 40 words)
...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................
Q.2. What is ‘point of inflexion’? (Answer within 40 words)
...........................................................................................
...........................................................................................
Q.3. Which stage is known as the stage of diminishing returns
and why? (Answer within 40 words)
...........................................................................................
...........................................................................................

6.5

RETURNS TO SCALE
Under the law of variable proportions we have known that the

changes in total output as a result of change in variable factor keeping
quantity of other factors of production constant. But when all inputs are
changed in a fixed proportion, there is change in the scale of production.
The study of changes in output as a consequence of changes in the scale
is the subject matter of “returns to scale”. Let us make the distinction
between ‘the law of variable proportions’ and ‘returns to scale’ clearer with
the help of the producer who uses both labour and capital in the process of
production. When the producer changes the quantity of labour and keeps
capital constant, the law of variable proportions or the law of diminishing
returns occurs. But if the producer changes both labour and capital in the
same proportion and the changes in total production are studied, it refers to
returns to scale. It is called so because there is change in the scale of
production. In other words, returns to scale is the rate at which output
increases as inputs are increased proportionately.
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The concept of returns to scale can be explained with the help of
iso-quant. Returns to scale may be increasing, decreasing or constant.
These concepts have been discussed below.
Increasing Returns to Scale: If output more than doubles when
inputs is doubled, there is increasing returns to scale. For example, if inputs
are increased by 2 percent and consequent increase in output is 3 percent,
then it is a case of increasing returns to scale. This has been shown with
the help of the following figure 6.2.
Figure 6.2 : Increasing Returns to Scale

In the above figure 6.2, the firm’s production function exhibits
increasing returns to scale. The line 0A originating from the origin describes
a production process in which labour and capital are used as inputs to
produce various levels of output. As the iso-quants move upward along the
line 0A, they become closer. As a result, less than twice the amount of both
Marginal Physical

inputs is needed to increase production from 10 to 20 units. When inputs

Productivity of Labour

are doubled, output increases to 30 units as shown by IQ3.

and Capital: it is the
additional output obtained
from an additional unit of

The increasing returns to scale may be due to technical or
managerial expertise. Large scale production process cannot be halved

labour or capital i.e. the

and when used for production they are more efficient. Such large scale

additional output per unit

operation allows managers and workers to specialize in their tasks and

of labour or capital.

uses more sophisticated large scale factories and equipments.
Constant Returns to Scale: If output increases in the same
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proportion as the increase in inputs, returns to scale is said to be constant.
With constant returns to scale, the size of the firm’s operation does not
affect the productivity of its factors : one firm using a particular production
process can easily be duplicated so that two plants produce twice as much
output. For example, a large travel agency might provide the same service
per client and use the same ratio of capital and labour as a small agency
that services fewer clients.
Figure 6.3 : Constant Returns to Scale

In the above figure 6.3, the firm’s production function represents
constant returns to scale. When 1 unit of labour hour and one hour of machine
time are used, an output of 10 units is produced. When both inputs are
doubled, output doubles from 10 to 20 units; when both inputs triple, output
triples from 10 to 30 units.
Decreasing Returns to Scale: When the rate of increase in output
is smaller than the proportion of increase in inputs, decreasing returns to
scale is said to exist in the production process. It means that output may be
less than double when all inputs are doubled.
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Figure 6.4 : Decreasing Returns to Scale

Classical Economics:
The economic thought
which evolved in UK
during the period mid
eighteenth century to
mid-nineteenth century.
Its principal contributors
were : Smith, Malthus,
Say, Senior and J. S. Mill.

In the above figure 6.4, it can be seen that to increase output from
10 to 20 units inputs need to be increased more than twice. Similarly, to
raise the level output by four times from 10 to 40 units, the firm needs to
employ nine times of its initial inputs, i.e., 9 units of capital and labour
each.The common cause of diminishing returns to scale is diminishing
returns to management. As the output grows managers are overburdened
and become less efficient in rendering duties. Communication between
workers and managers can become difficult to monitor as the work place
becomes more and more impersonal. Decreasing returns to scale may
also arise due to exhaustible nature of natural resources.

CHECK YOUR PROGRESS
Q.4. What do you mean by returns to scale?
(Answer in about 40 words)
...........................................................................................
...........................................................................................
...........................................................................................
Q.5. Distinguish between returns to scale and law of variable
proportions. (Answer in about 40 words)
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...........................................................................................
...........................................................................................
...........................................................................................

6.6

CONCEPTS IN PRODUCTION
We have already mentioned that a firm has to take several decisions

while producing a commodity. A commodity may be produced by various
methods of production. Among the set of technically efficient processes,
the choice of a particular technique is a purely economic decision. The
decision is based on price of factors. Another decision to be taken is to
determine the range of output where marginal products of factors are positive
but declining.

6.6.1 Production Function
A production function is a relation between inputs to the
production process and the resulting output. A production function
shows the highest output that a firm can produce for every specified
combination of inputs. Let us assume that there are two inputs
(factors of production) labour and capital. Now the production function
can be written as:
Q = f (L, K)
where, Q is a dependent variable which represents output; and both
labour (L) and capital (K) are independent variables.
This relation simply states that output depends on inputs.
To get output Q, inputs can be combined in various proportions. But
as technology improves the same inputs can give more and more
output and the same output can be obtained by less and less input.
In our production function, there are only two variables. But there
may be other variables in the production function.
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6.6.2 Iso-quant
An iso-quant or equal product line is a curve showing all
possible combinations of inputs that yield the same level of output.
This concept is analogous to consumer’s indifference curve.
Therefore, it is also known as producer’s indifference curve. Let us
explain the concept with the help of a production function which
uses both labour and capital and produces 50 units.
Table 6.2 : Combination of Labour and Capital to Produce Output

Combination

Units of

Units of

of Labour and Capital

Labour

Capital

Output

1

1

13

50

2

2

9

50

3

3

6

50

4

4

4

50

5

5

3

50

In this example, the producer can produce 50 units of output
with 1 unit of labour + 13 units of capital, 2 units of labour + 9 units
of capital, 3 units of labour+ 6 units of capital, 4 units of labour + 4
units of capital or 5 units of labour + 3 units of capital. When these
points are plotted on graph paper and joined, they form an iso-quant.
In other words, an iso-quant is a locus of points showing alternative
combinations of labour and capital which produce same level of
output.
The above table has been shown graphically in the following
figure 7.5. In the figure IQ1 represents the Iso-quant curve. Capital
has been depicted in the y-axis while the labour has been shown in
the x-axis. Point 1 on the IQ curve represents the capital-labour
1

combination 1, which represents 13 units of capital and 1 unit of
labour. Other combinations 2,3,4 and 5 thus represent different units
of capital labour of the iso-quant.
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Figure 6.5 : Iso-quant

6.6.3 Iso-Product Map or Isoquant Map
The Iso-Product Map, like the Indifference Curve Map shows a
set of iso-product curves. A higher iso product curve shows a higher
level of output and a lower iso-product curve represents a lower
level of output. Figure 6.6 is an isoquant map. The points on the
same IQ shows an equal level of output whereas an IQ to the right
represents a larger amount of output.
Figure 6.6: Isoquant Map

6.6.4 Marginal Rate of Technical Substitution
The concept of Marginal Rate of Technical Substitution (MRTS LK)
between labour and capital can be explained with the help of the
following schedule.
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Table 6.2

Combinations Units of

Units of

of labour

capital(K)

labour(L)

Output

MRTS lk

and capital
A

1

15

50

-

B

2

11

50

4

C

3

8

50

3

D

4

6

50

2

E

5

5

50

1

As can be seen from the table (Table 6.2), 50 units of output can be
produced by using 1 unit of labour and 15 units of capital. The same
output can be produced by combination of B which uses 2 units of
labour and 11 units of capital. Same amount of output can be
produced by combination of C, D and E which uses more and more
units of labour but lesser and lesser units of capital. That is, in the
different combinations of inputs labour can be substituted for capital
and yet we have the same amount of output. The rate at which one
factor of production can be subsituted for the other to obtain the
same amount of output is known as the ‘marginal rate of technical
substitution’ (MRTS). In other words, MRTS of labour for capital is
the number of units of capital which can be replaced by one unit of
labour, the quantity of output remaining the same. MRTS is the slope
of the isoquant or the amount of one input (K) that a firm is able to
give up in return for a unit of another input (L) with no change in total
output. Another characteristics of MRTS

LK

is that MRTS has a

diminishing tendency. In other words, as the amount of labour units
is increasing in the succeeding combinations, less and less units
of capital are sacrificed to obtain the same output.
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Figure 6.7 : Marginal Rate of Technical Substitution

The above figure 5.7 shows that iso-quant IQ1 represents
output level 50. As we move downward from A to B, AB1 units of
capital is substituted by BB1 units of labour. Similarly, B to C, BC1
units of capital is substituted by CC1. Again if we come down from
point C to D, CD1 units of capital is foregone to obtain EE1 units of
capital. It is clear that for the same quantity of labour (represented
by BB1= CC1=DD1=EE1), we are sacrificing less and less of capital
(represented by AB1> BC1>CD1> DE1). When more units of labour
are used to compensate for the loss of the units of capital to maintain
constant output, the marginal physical productivity of labour
diminishes and the marginal physical productivity of capital
increases. Therefore, MRTS diminishes as labour is substituted for
capital. It makes the iso-quant convex to the origin.
Elasticity of Substitution: The degree of substitutability between
two inputs is measured by elasticity of substitution. It is the
proportionate change in the ratio of the factors divided by
proportionate change in the MRTS.
Therefore :
proportionate change in the ratio of the factors
Es =
proportionate change in the MRTS
Es (Elasticity of substitution) varies between zero and infinity. When two
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factors can not be substituted at all, Es is zero and elasticity of substitution
is infinite when the factors are perfect substitutes i. e E is 1.
s

6.6.5 Properties of Iso-quant : An iso-quant has the following properties:

¾ An iso-quant slopes downward from left to the right. It happens
because when quantity of labour is increased, the quantity of
capital must be reduced so that there is no change in quantity of
output produced.

¾ Two iso-quants can not intersect each other. If they intersect
each other, there will be common factor combination for two
different levels of output. This has been explained with the help
of the following figure 6.8.
Figure 6.8 : Iso-quants do not intersect each other

In the above figure 6.6, IQ1 and IQ2 intersect at point C. Thus,
the point C lies on IQ1. Again, point A also lies on IQ . Therefore, it
1

means that at both the points (A and C) the level of output is the
same. On the other hand, point C lies on IQ2 meaning same level of
output at point C and point B on the iso-quant.
Thus, we found that:
Output level at point A= Output level at point C.
Output level at point B = Output level at point C.
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Thus, Output level at point A= Output level at point B. This is
completely ridiculous. So, it can be said that two iso-quants can not
intersect.

¾ Every iso-quant is convex to the origin. The convexity property
of an iso-quant means that as we move down on the curve less
and less of capital is required to be substituted by a given

Tangent : a tangent is a
straight line which

increament of labour so as to keep the level of output constant.

touches a curve at a

In other words, the convexity is due to the diminishing marginal

single point. The point

rate of technical substitution (MRTS). The degree of convexity

where the straight line

of the iso-quant depends on the rate at which the MRTS
diminishes. If the iso-quants are concave to the origin, it would

touches the curve is
called the point of
tangency.

mean that the marginal rate of technical substitution is increasing
and more capital is replaced to get one additional unit of labour.

¾ As an iso-quant moves upward to the right, it represents higher
levels of output. In the following figure 6.9, IQ2 is higher than IQ1
and it represents higher level of output. Similarly, IQ3 is higher
than IQ2 representing higher level of output.
Figure 6.9: Movement of Iso-quants

¾ There may be a number of iso-quants in between two iso-quants.
They show various levels of output that combination of two inputs
can produce between any two iso-quants.
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CHECK YOUR PROGRESS
Q.6. What is an iso-quant? (Answer in about 30
words)
...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................
Q.7. What is elasticity of substitution? (Answer in about 30 words)
...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................
Q.8. What is meant by convexity of an iso-quant? (Answer in about
30 words)
...........................................................................................
...........................................................................................
...........................................................................................
...........................................................................................

6.7

EQUILIBRIUM OF A FIRM
The concept of equilibrium of a firm can be explained with the help

of iso-quants and iso-cost lines. An iso-quant maps represent the various
factor combinations which can yield various levels of output.
Let us now introduce the concept of the iso cost line. The prices of
factors are represented by the iso-cost line. The iso-cost line determines
what combination of factors the firm will choose for production. An iso-cost
line shows various combinations of two factors that the firm can buy with a
given outlay. Figure 6.10 shows an iso-cost line where units of labour are
measured on the X-axis and units of capital are measured on the Y-axis.
We assume that the prices of factors are given and constant for the firm. If
the firm can spend Rs. 300/- with labour cost at Rs. 4 per labour hour and
capital cost at Rs. 5 per machine hour, then the producer can buy 75 units
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of labour or 60 units of capital if the entire amount of Rs. 300/- is spent on
labour or capital respectively. Let OL represents 75 units of labour and OK
represents 60 units of capital. Joining points K and L, we get the iso cost
line which passes through all combinations of labour and capital which the
firm can buy with Rs. 300/-. Thus, an iso-cost line can be defined as the
locus of various combinations of factors which a firm can buy with a constant
outlay. The iso- cost line is also called the price line or outlay line.
Figure 6.10 Iso-cost Line

Y
K

60

Capital

75
O
L

X

Labour

The iso cost line shifts when the total outlay which the firm wants to spend
on the factors changes. A greater outlay will cause the iso cost line to shift
to the right.
The equilibrium condition of the firm depends on its objectives. As
mentioned earlier, an isoquant map given the various factor combinations
which can yield various levels of output, every isoquant showing those factor
combinations which can produce a specified level of output. A family of isocost line represents the various levels of total cost or outlay, given the prices
of two factors.
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We have already said that the point of least cost combination of
factors for any level of output is where the iso-quant is tangent to an isoquant. The point of tangency is the point where a straight line touches a
curve. This has been explained with the help of the following figure 6.9.
Figure 6.10 : Equilibrium of a Firm

In the above figure 6.9 AA, BB, CC and DD are different iso-cost
lines. They show different levels of cost at which production can take place.
An important point to note here is that iso-cost lines are always parallel to
each other. The producer wants to produce 100 units of output and he has
to decide which level of cost will maximize his profit.
Profit will be maximum at point E where the iso-quant IQ touches
the iso-cost line BB. At this point the producer uses 0L amount of labour
and 0K amount of capital. Points other than E can not be point of equilibrium
as other points cannot fulfil the condition of tangency. If we consider the
point R, cost is beyond the reach of the producer. Therefore, the producer
will not choose a combination other than E which is the least cost factor
combination for producing 100 units of output.
It should be remembered that the point of tangency between the
iso-cost and the iso-quant is not a necessary condition for producer’s
equilibrium. At the point of tangency, the iso-quant must be convex to the
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origin. In other words, marginal rate of technical substitution of labour for
capital must be diminishing.
The second situation of output maximisation for a given level of cost
can be explained with the help of the following diagram.
Figure 6.10 Output Maximisation for a Given Cost

With the given outlay, there will be a single iso-cost line. The firm will have
to choose a factor combination lying on the given iso-cost line. The producer
will now be in equilibrium at point E where IQ3 is tangent to KL using ON
units of labour and OH units of capital. The firm has the option of producing
at R, S, T and J but point E enables the firm to reach the highest possible
isoquant IQ3 producing 300 units of output.
CHECK YOUR PROGRESS
Q.9. State two options of a firm to attain equlibrium.
...........................................................................................
...........................................................................................
Q.10. State the conditions to be fulfilled for the equilibrium of a
firm.
...........................................................................................
...........................................................................................
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6.8

EXPANSION PATH
After discussing how a producer reaches equilibrium, we are now

in a position to study how a producer will change his factor combination as
he expands output with given factor prices. We can study how he will proceed
with the help of iso-cost and iso-quant. Suppose, the producer uses labour
and capital and their prices are represented by the iso-cost line AA which is
shown in the next page.
In figure 6.10, parallel to the iso-cost line AA, there are other three
iso-quants BB, CC and DD which show different levels of total cost or
outlay. Suppose the producer wants to produce 100 units of output. Then
he will produce at point E1. Suppose he wants to produce 200 units of output,
he will choose to produce at E2 which is a point of tangency between isocost curve BB and iso-quant IQ2. Likewise, for higher level of output 300
and 400, the firm will respectively produce at E3 and E4. If we join all the
least cost equilibrium points E1, E2, E3 and E4,
Figure 6.11 : Expansion Path
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we get the expansion path. Thus, expansion path may be defined
as the locus of the points of tangency between the equal product curves
and iso-cost lines as the firm expands output.
The expansion path may have different paths and shape depending
upon the relative prices of the productive factors used and the shape of the
iso-quant. Since expansion path represents minimum cost combinations
for various levels of output, it shows the cheapest way of producing each
output given the relative prices of the factors.

6.9

ECONOMICS AND DISECONOMES OF SCALE

Economies of scale :
Economies of scale refers to the advantages or benefits enjoyed by
a firm or an industry following an expansion of its scale of production. It is
also regarded as the benefits of large scale of production. There are two
types of economies of scaleScale – (a) internal economies and
(b) external economies
Internal Economies of Scale :
When a particular firm of an industry enjoys certain advantages
following an expansion in its scale of production, the advantages will be
known as internal economies of scale. Different internal economies are
explained below–
(i)

Financial economies : A big firm with a higher scale of production
enjoys financial economies in the sence that the firm can easily secure
bank loans as compared to a small firm.

(ii)

Technical economies : Technical economies arises when a firm uses
large machinaries. Large machineries have more productive capacity.
Given the productive capacity of the machine and given the fixed cost,
the smaller is the output produced, the higher is the cost per-unit and
larger is the amount of output prodreced, the lower is the unit cost. A
large firm will therefore, have lower production cost per-unit of output
produced.

(iii) Market economies : A big firm will generate a higher demand for raw
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materials compared to a small firm. The supplier of raw-materials
may offer rebates to the big firm as it makes a bulk purchase such
rebates may not be given to a small firm which makes a small
purchase. A big firm may also undertake extensive surveys of market
demand for its product.
(iv) Managerial economies : A big firm may employ efficient personal to
oversee the production plans and programmes. At a large scale
production, managerial works are done in a very efficient way which
helps to reduce the cost. In a large scale production, the whole unit is
grouped into certain divisions, such as production, marketing, export
etc. Eact division is leaded by an expert manager. Above all, a general
manager is also appointed. Thus managerial economies arises as a
result of expert work of the skill managers.
(v)

Labour related economies : The big firm has a large market for its
product. It can go in a big way for division of labour and specialisation.
Such a firm can offer various incentives like rapid promotion, provision
of pension etc.

(vi) Risk bearing economies : Large scale firm can easily bear the risks.
A big firm can produce a number of commodities. If the demand for a
particular product goes down in the market, the big firm can still fall
back upon the other products. They can easily cover the losses incurred
by one or more units.
External Economies of Scale
External economies refers to the economies or benefits enjoyed by
all the firm which are generated by the industry as a whole. External
economies are associated with the benefits of localisation of industries.
Sualkuchi is the center of the silk industry of Assam. As and when the number
of loom increases, it may be possible to establish a sophisticated colouring
and calendening plant at sualkuchi. This will benefit all the weavers. This is
an example of external economies of scale. External economies can be
analysed in the following way–
(i)

Economies of concentration : When firms concentrate in a specific
area, they can reap the benefits of several aspects. These aspects
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may be skilled workers, better transport facilities, credit facilities etc.
(ii)

Economies of information : When a large scale industry publishes
reports, statistics and other informations regarding the products,
markets, future prospects and other related matters by its own survey
and research, the other firms concentrated nearby can avail these
necessary informations.

(iii) Economies of welfare : Welfare policy of one firm compels the others
to adopt sufficient measures for the welfare of the workers. Besides,
all firms can work together to bring welfare of the whole community.
Diseconomies of scale :
Diseconomies of scale refers to disadvantages that a firm or an
industry faces following an expansion of its scale of production. There may
be internal or external diseconomies of scale.
Internal Diseconomies of scale :
(i)

As the firm expands beyond a certain stage the organiser finds it difficult
to co-ordinate the activities, efficiency suffers and there arises the
problem of mismanagement of large-scale production.

(ii)

Every machinery has a maximum productive capacity and when the
firm overexpands it becomes difficult to raise output without raising

Division of labour :
Division of labour means
the breaking up of a job into
smaller
parts
and
assigning each part into a
particular worker.
Specialisation
:
Specialisation is a wider
sence of division of labour.
Division of labour is
specialisation only with
regard to one factor of
production ie. labour. But
specialisation implies
specialisation of all other
factors of production land,
capital and organisation.
Localisation of industry
: Localisation of industry
implies the concentration
of the different firm of the
industry at a certain place
or region.

the cost of production.
External Diseconomies of scale :
There are certain external diseconomies of scale. These are–
(i)

The disadvantages of localisation of industry will become more
prominent as the industry expands. Unplanned urbanisation,
environmental pollution and other problem will begin to surface.

(ii)

Large scale industry demands more raw materials and as a result,
the price of raw materals will begin to rise leading to inflation in the
economy.

6.10 THE IMPORTANCE OF PRODUCTION FUNCTIONS IN
MANAGERIAL DECISION MAKING
For managers, understanding of the basic concept of production
provides a conceptual framework for decisions involving the allocation of a
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firm’s resources both in the short run and in the long run. We discuss
below one such key management principle.
Careful Planning can help a firm to use its Resources in a Rational
Manner :
As discussed earlier, a firm has three stages of production and stage
II is the only stage for a rational firm to operate. But, the firm may find itself
in stage I or stage III depending on how much the consumer wants to buy.
This means that, for a firm to operate in stage II only, careful planning is
necessary regarding the amount of fixed inputs regarding the amount of
fixed inputs that will be used along with the variable ones. If the firm
anticipates demand to be in stage II, then the capacity is perfect for its
needs. However, if the firm anticipated demand to be in stage III, then it
would have to increase its capacity so that stage II includes higher level of
output. Similarly, if the firm forecasts demand to be in stage I, it would have
to consider decreasing its capacity. Thus, managerial decision making
requires two basic elements – (i) accurate forecast of demand, and (ii)
effective communication between the production and marketing function.
CHECK YOUR PROGRESS
Q.11. What does the expansion path exhibit?

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

6.11 LET US SUM UP
z A production function is a relation between inputs to the production
process and the resulting output.

z An iso-quant or equal product line is a curve that shows all possible
combinations of inputs that yield the same output. It is also known
as producer’s indifference curve.
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z Amount by which the quantity of one input can be reduced when
one extra unit of another input is added without any change in output
is called marginal rate of technical substitution (MRTS).

z The degree of substitutability between two inputs is measured by
elasticity of substitution. It is the proportionate change in the ratio of
the factors divided by proportionate change in the MRTS.

z The law of variable proportions shows the changes in the quantity
of one input while other inputs are kept constant.

z There are three stages in the law of variable proportions. A rational
producer will always like to produce in stage two.

z It was first believed that the law was applicable in the field of
agriculture only. But the modern economists propound that the law
is equally applicable to industries and other productive activities.

z The study of changes in output as a consequence of changes in
the scale is the subject matter of returns to scale.

z Returns to scale may be constant, increasing or decreasing. Returns
to scale vary among different production functions. Normally returns
to scale is greater in the production function associated with larger
firms.

z The law of variable proportions shows how output changes with
changes in the quantity of one input while other inputs are kept
constant. But in case of returns to scale, all inputs are changed in a
fixed proportion.

z The condition of equilibrium is determined at the point of tangency
between iso-cost and iso-quant. Iso-cost is a straight line which
shows various combinations of two factors that the firm can buy
with a given outlay.
z

It should be remembered that the point of tangency between the
iso-cost and the iso-quant is not a necessary condition for producer’s
equilibrium. At the point of tangency, the iso-quant must be convex
to the origin. In other words, marginal rate of technical substitution
of labour for capital must be diminishing.

z

When a firm increases output, it moves from one equilibrium point
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to another. Such change of equilibrium position form one to the other
is captured by expansion path.
z

Expansion path is the locus of the points of tangency between the
equal product curves and iso-cost lines as the firm expands output.
In other words, it is the locus of least cost combination points.
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6.13 ANSWERS TO CHECK YOUR
PROGRESS
Ans. to Q. No. 1 : The law of variable proportions is based on the following
assumptions–

z There should not be any change in the state of technology.
z Only one input will undergo change in quantity keeping all other
inputs constant.

z All the units of the variable factor are homogenous.
z It is possible to change the proportion in which the various inputs
are combined.
Ans. to Q. No. 2 : In the first stage of production, total output increases
at an increasing rate upto a certain point. This point is called the
point of inflexion.
Ans. to Q. No. 3 : The third stage is known as the stage of diminishing
returns as both the average and marginal products of the variable
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factor continuously fall during this stage.
Ans. to Q. No. 4 :

When the producer changes both labour and capital in

the same proportion and the changes in total production are studied,
it refers to returns to scale. It is called so because there is change
in the scale of production.
Ans. to Q. No. 5 :

The law of variable proportions shows how output

changes with changes in the quantity of one input while other inputs
are kept constant. But in case of returns to scale, all inputs are
changed in a fixed proportion.
Ans. to Q. No. 6 :

An iso-quant or equal product line is a curve showing

all possible combinations of inputs that yield the same level of output.
This concept is analogous to consumer’s indifference curve.
Therefore, it is also known as producer’s indifference curve.
Ans. to Q. No. 7 :

The degree of substitutability between two inputs is

measured by elasticity of substitution. It is the proportionate change
in the ratio of the factors divided by proportionate change in the
MRTS. Therefore:
proportionate change in the ratio of the factors
Es =
proportionate change in the MRTS
where, Es = elasticity of substitution, MRTS = marginal rate of
technical substitution.
Ans. to Q. No. 8 :

The convexity property of an iso-quant means that as

we move down on the curve less and less of capital is required to
be substituted by a given increment of labour so as to keep the level
of output constant. The degree of convexity of an iso-quant depends
on the rate at which the MRTS diminishes.
Ans. to Q. No. 9 :

The two options a firm will have to attain equilibrium

are:

z maximizing output for a given cost, or
z minimizing cost subject to a given output.
Ans. to Q. No. 10 : The following two conditions must be fulfilled for the
equilibrium of a firm:

z The iso-cost line should be tangent to the iso-quant.
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z At the point of tangency, the iso-quant must be convex to the
origin.
Ans. to Q. No. 11 : Since expansion path represents minimum cost
combinations for various levels of output, it shows the cheapest
way of producing each output given the relative prices of the factors.

6.14 MODEL QUESTIONS
Q.1.

Describe the significance of the law of variable proportions.

Q.2.

Write a short note on the concept of expansion path.

Q.3.

Write a short notes on:
a) Constant returns to scale
b) Decreasing returns to scale
c) Increasing returns to scale

Q.4.

Explain the law of variable proportions with the help of suitable
diagram.

Q.5.

What do you mean by returns to scale? Discuss its various types
with the help of suitable diagrams.

Q.6.

Discuss the equilibrium of a firm using iso-quant and iso-cost lines.

*** ***** ***
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