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3.1 LEARNING OBJECTIVES
After going through this unit, you will able to:
 explain the meaning of production
 describe the factors that are used to produce goods and services
 discuss the relationship between factors of production (inputs) and output
 describe the advantages and disadvantages of large-scale production.

3.2 INTRODUCTION
In unit 2, we have discussed the behaviour of the consumers by focusing on the law
of demand. In this unit, we will analyse the behaviour of a producer. A producer or a
firm produces and sell a certain amount of goods and services by utilizing various
factors or resources. Production is done by producer to earn profit.
In this unit we will discuss the different aspects of the production function of a firm.
We will also discuss the relationship between the resources utilised for production
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and the final output produced with the help of the resources. Besides that we will
focus on the law of variable proportion and the laws of returns to scale in discusing
the relationship between resources utlised and output produced. In this connection we
will also discuss the combination of input that a firm will choose to minimise its cost
of production.

3.3 CONCEPT OF PRODUCTION
By production we mean the process of creating the various goods and services. A
producer or a firm acquires different inputs like labour, machine, land, raw-materials
etc. Combining these inputs it produces output. This is called the process of
production. In order to acquire inputs, it has to pay for them which is known as cost
of production. Once the output has been produces, the firm sells it in the market and
earns revenue. The revenue that the firm earns after deducting cost of production is
called the profit of the firm. We assume here that the objective of every firm is to
maximise its profit. A profit maximising firm would decide to produce that level of
output at which it can maximise its profit.

3.4 FACTORS OF PRODUCTION
Anything that is necessary for the production of goods and services is an input or
factor of production. There are mainly four factors of production land, labour, capital
and organisation. The production of goods and services is the result of the combined
effort of the four factors of production. Among the four factors of production the land
and labour are primany factors and the last two capital and organisation are the
derived factors of production. In the absence of primary factors, no production is
possible. The factor capital is produced with the joint effort of land and labour. The
fourth factor organisation is the creation of labour. let us discuss the characteristics of
each of these factors of production.
Output: Whatever is obtained (goods or services) from the process of production is
an output.

Land: In ordinary language land means soil or the surface of the earth. In economics
land refers to all the natural resources including water, soil, forest, minerals etc. All
the free gifts of nature which are limited in supply are regarded as land.
Characteristics of Land: As a factor of production, land has the following
characteristics–
i.
ii.

Land is the gift of nature. As such it has no cost of production.
The supply of land is limited.
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iii.
iv.

Land differs in quality. More fertile land will produce more output compared
to less fertile land.
Land lacks geographical mobility. It cannot be physically transferred from one
place to another. But ownership of land can be transferred.

Labour: Labour can be defined as any exertion of mind or body undergone partly or
wholly with a view to produce goods or service. It is the human abilities or
productive powers both mental and physical. In short, labour in economics means any
type of work performed by labourer with an intention to earn income.
Characteristics of Labour: The characteristics of labour are explained below–
i.
ii.
iii.
iv.
v.

Labour cannot be separated from the labourer. The labourer cannot supply
labour from distance.
Labour cannot be stored up. Labour, once lost, is lost forever.
Labour is mobile. Movement of labour from one place to another is possible.
Labour is influenced not only by wages paid to it, but also by other factors
like the work environment, the length of working hours, recreation and so on.
Labour differs in efficiency. Like machine every worker cannot render same
quantum of work and therefore wages differ from labourer to labourer.

Capital: Capital is defined as the ‘assets which are capable of generating income and
which have themselves been produced’. Though capital is a factor of production, it is
man-made. That is why it is also referred to as the ‘produced means of production.’
Capital consist of machines, plant and buildings, equipment etc. that made production
possible. But capital does not include raw-materials, land and labour.
Characteristics of Capital: Following are the characteristics of capital–
i)
ii)
iii)
iv)
v)

Capital is created by man, it is not a gift of nature.
The supply of capital is more elastic than the supply of land.
All capital is wealth because all the characteristics of wealth utility,
scarcity, transferability and externality are present in capital.
Capital is productive. The use of capital increases production.
Capital grows out of savings. Saving is that part of income which is not
consumed. Saving is converted into capital.

Organisation: As a factor of production organisation bears the reponsibility of
assembling the other factors of production. It is the organiser or the entrepreneur or
the captain of the industry who mobilises the three other factors of production– land,
labour and capital and makes use of the factors in a co-ordinated manner to a definite
plan.
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Characteristics of Organisation:
i)
ii)
iii)

This factor is the most active factor of production. It is the duty of the
entrepreneur to mobilise other passive factors.
All entrepreneurs are not homogeneous, because ability of the
entrepreneur differ from one to another.
Entrepreneur gets profit for its contribution to the field of production.

Functions: As an active factor of production, a number of functions are performed
by the entrepreneur. Some of the important functions are stated below–
i)

ii)

iii)

iv)

The organiser has to plan what to produce, how much to produce, when
and where to produce etc. Accordingly, the organiser has to co-ordinate
the functions of other factors. Besides, he has to take all decisions
regarding the payments of other factors and marketing of products.
The plans prepared by the organiser has been executed by itself. The act of
supervision or evaluation from time to time has been performed by the
organisation.
This is the area which requires special ability of the entrepreneur.
Innovations and creating new ideas in the area of production or marketing
or in other fields bring more profits for the entrepreneur.
Risks and uncertainly bearing is the ultimate function of the entrepreneur.
The demand for the commodity, the price of raw materials and their
supply, the taste and preferences of the consumers and so on are not
constant. In the presence of these uncertainties, the organiser takes the
decision to produce.

As the organiser has to bear heavy responsibilities and face a lot of uncertainties, the
organiser has to be a man of creative abilities. The organiser is known as the captain
of the industry.
CHECK YOUR PROGRESS
Q.1: What is production?
...........................................................................
............................................................................................
Q.2: What are the four factors of production?
............................................................................................
............................................................................................

3.5 PRODUCTION FUNCTION
The production function of firm is a relationship between inputs used and output
produced by the firm. For various quantities of inputs used, it results in varied
quantities of output. Let us take an example of a manufacturer who produces steel
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chairs. He employs two workers – worker 1 and worker 2, two machines – machine 1
and machine 2 and 50 kilogram of raw – materials. Worker 1 is good in operating
machine 1 and worker 2 is good in operating machine 2. If worker 1 uses machine 1
and worker 2 uses machine 2, then with 50 kilogram of raw materials, they can
produce 10 steel chairs. However, if worker 1 uses machine 2 and worker 2 uses
machine 1, which they are not good at operating, with the same 50 kilogram of rawmaterials, they can produce only 7 steel chairs. So with efficient uses of inputs, 10
steel chairs can be produced whereas an inefficient use results in production of 7 steel
chairs. Production function considers only the efficient use of inputs. It means that
worker 1, worker 2, machine 1 and machine 2 and 50 kilograms of raw-materials
together can produce 10 steel chairs which is the maximum possible output for this
input combination.
A production function is defined for a given technology. If the technology improves,
the maximum level of output produce for different input combinations increases. We
then have a new production function.
We consider a firm that produces output (Q) using only two factors of production
labour (L) and capital (K), and the production function will be–
Q = f (L, K)
Where, Q = output
L = labour
K = capital
f = function
Let us express the production function numerically.
100 = f (2, 1)
The above equation implies that by using 2 units of labour and 1 unit of capital
(machine), the firm can produce 100 units of the commodity.

3.6 LINEAR HOMOGENEOUS PRODUCTION FUNCTION
Production function can take several forms but a particular form of production
function enjoys wide popularity among the economists. This is a linearly
homogeneous production function. Linearly homogeneous production function
implies that if all the factors of production are increased in a given proportion, output
also increases in the same proportion. Hence, linearly homogeneous production
function represents the constant returns to scale. If there are two factors labour (L)
and capital (K), then homogeneous production can be mathematically expressed as–
mQ = f (mL, mK)
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Where ‘Q’ stands for output (Total product) and ‘m’ is any real number.
The above function means that if factor labour (L) and capital (K) are increased by mtimes, the total product ‘Q’ also increased by m times.
Let us see the example below
Labour (L)

Capital (K)

Total product (output)

2
4

1
2

100
200

By using 2 units of labour and 1 unit of capital, the firm can produce 100 units of the
commodity. When it makes the labour and capital double (i.e. 4 units of labour and 2
units of capital), the output also get double (i.e. 200 units). This is the case of linearly
homogeneous production function.

3.7 OPTIMUM INPUT COMBINATION
An important problem facing an entrepreneur is to decide about the particular
combination of factors which should be employed for producing a product. There are
various combinations of factors which can yield a given level of output and from
among which producer has to select one for production. Let us first discuss two major
related concepts–

3.7.1 Isoquant
An isoquant is the set of all possible combinations of the two inputs that yield the
same maximum possible level of output. Let us consider a production function with
two inputs.
If the inputs used are labour (L) and capital (K), then a sugar factory will be able to
produce 20 quintals of sugar by employing any four combinations of inputs–
a) 5 units of L and 5 units of K
b) 4 units of L and 6 units of K
c) 2 units of L and 7 units of K
d) 6 units of L and 4 units of K
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Fig. 3.1: Isoquants
In the diagram, labour is measured along the OX-axis and capital along the OY-axis.
Here, we have three isoquants for the three output levels, namely Q = Q1, Q = Q2 and
Q = Q3 in the inputs plane. Two input combinations (L, K) and (L/, K/) give the same
level of output Q1. If we fix capital at K/ and increase labour to L//, output increases
and we reach a higher isoquant Q = Q2. Thus higher isoquant represents higher level
of output.

3.7.2 Iso-cost line
An iso-cost line illustrates all the possible combinations of two factors that can be
used at given cost and for a given producer’s budget. In simple words, an isocost line
represents a combinations of inputs which cost the same total amount.
Now suppose that a producer has a total budget of Rs. 120 and for producing a certain
level of output, he has to spend this amount on two factors– labour (L) and capital
(K). Price of labour and capital are Rs.15 and Rs.10 respectively.
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Fig. 3.2: Iso-cost line
In the above diagram we measure labour along OX-axis and capital along OY-axis.
The straight line AB will pass through all combinations of labour and capital which
the firm can buy with outlay of Rs. 120, if it spends the entire sum on them at the
given prices. The line AB is called the iso-cost line. Higher iso-cost line represents
higher cost or outlay.
To produce a given level of output, the entrepreneur will choose the combination of
factors which minimizes the cost of production and in this way he will be maximizing
his profit. Thus, a producer will try to produce a given level of output with least cost
combination of factors. This least cost combination of factors will be optimum
combination for him.
The iso-cost line combined with the isoquant map helps in determining the optimal
production point at any given level of output. Specifically, the point of tangency
between any isoquant and an iso-cost line gives the lowest-cost combination of inputs
that can produce the level of output associated with that isoquant.
Which will be the optimum input combination can be understood from the following
figure–

Fig. 3.3: Minimizing cost for a given level of output
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Suppose the entrepreneur has decided to produce 100 units of output which is
represented by isoquant Q. The 100 units of output can be produced by any
combination of labour and capital such as P, S, E, K and T lying on the isoquant. But
it is clear from the figure that for producing the given level of output (100 units) the
cost will be minimum at point E at which the iso-cost line CD is tangent to the given
isoquant. At no other point such as P, S, K and T, lying on the isoquant Q, the cost is
minimum. It is seen in the figure that all other point on isoquant Q, such as P, S, K, T
lie on higher iso-cost line than CD and which will therefore mean greater total cost
for producing the given output. Therefore, the entrepreneur will not choose any of the
combinations P, S, K, and T. We, thus, see that factor combination E is the least-cost
combination of labour and capital for producing a given output. Factor combination E
is therefore an optimum combination for him under the given circumstances. Hence,
we conclude that the entrepreneur will choose factor combination E (that is OM units
of labour and OW units of capital) to produce 100 units of output.
It is thus clear that the tangency point of the given isoquant with an iso-cost line
represents the least-cost combination of factors for producing a given output.
CHECK YOUR PROGRESS
Q.3: Define production function.
...........................................................................
............................................................................................
Q.4: What is linearly homogeneous production function?
............................................................................................
............................................................................................
............................................................................................
Q.5: What is least-cost combination of factors?
............................................................................................
............................................................................................
ACTIVITY 3.1
Visit a firm in your locality and ask the producer about the factors of production
he/she is using. Also ask him whether he/she like to reduce the cost and what is the
main motive of production?
.........................................................................................................
.........................................................................................................
.........................................................................................................

3.8 LAW OF VARIABLE PROPORTIONS
Concept of Product: In the context of production function, three concepts of product
are used viz-total product, average product and marginal product.
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Total Product (TP): Total product refers to the total quantity of goods produced by
a firm with the given inputs during a specified period of time. It signifies the
relationship between the variable inputs and output keeping all other inputs constant.
We write it as–
Q = f (L, K)
Here we keep capital (K) constant and vary labour (L). Then for each value of L, we
get a value of Q.

Average Product (AP): Average product is defined as the outpur per-unit of
variable input. It is the output produced by one unit of variable input. We calculate it
as–
AP = TP
L
Here, AP = Average Product
TP = Total Product
L = Labour
Suppose the total product of a firm is 100 units and the amount of labour employment
is 5, thus the average product of the firm is–
AP= 100
= 20 units
5
Marginal Product (MP): Marginal product of an input is defined as the change in
output per unit change in the input when all other inputs are held constant. When
capital is held constant, marginal product of labour is–
MP =

Change in output
Change in variable input
= ∆Q
∆L
= ∆TP
∆L

Fixed Input : The factors that remain fixed during the production process are called
fixed inputs. For example plant, machinery, building itc. Fixed inputs cannot be
changed in the shortrun but can be changed in the longrun.
Variable Input : The inputs which the firm can vary are called variable inputs.
Rawmaterials, casual labourers etc. are the examples of variable inputs. Variable
input changes both in the short-run and long-run.
Where ‘∆ ’ represents the change of the variable input. Marginal product can also be
calculated in the following way–
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MP = (TP at L units) – (TP at L – 1 units)
Suppose, When L = 5, then TP = 100
When L = 6, then TP = 115
Thus,
MP = 115 – 100 = 15 units
Suppose marginal products are addition to total product, total product is the sum of
marginal products. That is–
TP =ΣMPs
Total product, average product and marginal product

Let us discuss the law of variable proportions.
The law of variable proportion examines the production function when output is
increased by varying the quantity of one input. In other words, the law states that the
marginal product of a factor input initially rises with its employment level, but after
reaching a certain level of employment, it starts falling.

Assumptions of the Law: The law operates under the following assumptions–
i) The firm operates in the short-run. This means that only one factor of production is
variable while all other factors are constant.
ii) The technique of production doesnot change.
iii) All units of the variable factors are equally efficient.
iv) Factors of production are not perfect substitutes of each other.
Labour cannot fully replace capital or vice-versa.
The law outlines three stages of returns to a variable factor. They are–
i) Increasing returns.
ii) Diminishing returns and
iii) Negative returns.
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These three stages are explained below with the help of schedule and diagram–
Returns to a Factor : Three Stages

Assume that there is a given fixed amount of land, with which more variable factor,
labour, is used to produce wheat. With a given fixed quantity of land, as a farmer
raises the employment of labour from 1 unit to 9 units, total product increases from 8
quintals of wheat to 90 quintals. Beyond the employment of 9 units of labour, total
product diminishes. Again it is important to mention that upto the use of 4 units of
labour, total product increases at an increasing rate and afterwards it increases at a
diminishing rate.
In the above table it is also seen from column 4 that marginal product of labour
initially rises and beyond the use of four units of labour, it starts diminishing. Beyond
the use of ten units of labour, total product diminishes and therfore marginal product
becomes negative. As regards average product, it rises upto the use of fifth units of
labour and beyond that it is falling throughout.

Graphical Explaination of the Three Stages: In order to understand the three
stages it is better to graphically illustrate the production function with one variable
factor. In the figure 4.4, the quantity of variable factor is measured on the OX-axis
and total product, average product and marginal product are measured along OY axis.
The total product curve goes on increasing to a point and after that it starts falling.
Average and marginal product curves also rises in the beginning and then decline,
marginal product curve starts declining earlier than the average product curve.
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Fig. 3.4 Three stages of production with one variable factor

Stage I: Stage of Increasing Returns
In the above figure from the origin to point F, slope of the total product curve TP is
increasing, that is, upto the point F, the total product increases at an increasing rate,
which means that the marginal product MP rises. From point F onwards during the
stage I, the total product increases at a diminishing rate i.e. marginal product falls but
positive.
The stage I ends where the average product curve reaches its highest point. This stage
is known as the stage of increasing returns because average product of the variable
factor increases throughout this stage.

Stage II: Stage of Diminishing Returns
In this stage total product continues to increase at a diminishing rate until it reaches
its maximum point M where the second stage ends. Here both the marginal product
and average product of the variable factor are diminishing but positive. At the end of
the second stage, that is, at point L2 marginal product of the variable factor is zero
(when TP is maximum at point M then MP is zero)
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Stage III: Stage of Negative Returns
In this stage total product declines and therefore the total produce curve TP slopes
downward. As a result, marginal product of the variable factor is negative and the
marginal product curve MP goes below the OX axis. This stage is called the stage of
negative returns, since the marginal product of the variable factor is negative during
this stage.

Stage of Operation: Now an important question is in which stage a rational
producer will seek to produce. A rational producer will never operate in stage III. It is
because, by entering stage III, a firm will have to incur higher cost on one hand and at
the same time since output is falling, in the product market, it will get less revenues.
A profit maximising firm will also not operate in stage I because it is getting
increasing marginal returns. That leaves out only stage II, in which the marginal
returns to an input is positive but diminishing. From the viewpoint of the operation of
the firm, this is the most relevant stage.

Causes behind Operation: The reason behind the law of variable proportion is the
following. As we hold one factor input fixed and keep incerasing the other, the factor
proportion changes, Initially, as we increase the amount of the variable factor, the
factor proportions become more and more suitable for the production and marginal
product increases. But after a certain level of employment, the production process
becomes too crowded with the variable input and the factor proportions becomes less
and less suitable for the production. It is from this point the marginal product of the
variable input starts falling.

3.9 RETURNS TO SCALE
The law of variable proportion explains the change in output as a result of the
variation in one factor when other factors are held constant. On the other hand,
returns to scale studies the change in output when all factors become variable.
Returns to scale will be meaningful in the long run as in the long-run all the factors
change.
The returns too scale also exhibits three different stagees, namely, increasing,
constant and decreasing. These three are analysed below–
Increasing Returns to Scale: Increasing returns to scale holds when a proportional
increase in all inputs results in an increase in output by more than the proportion. If,
for instance, all inputs are increased by 25% and output increases by 45% then the
increasing returns to scale holds.
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Increasing returns to scale works due to several factors such as indivisibility of
factors, specialisation and division of labour etc.
Increasing returns to scale can be shown through isoquants.
In the figure we have three isoquants Q1, Q2 and Q3 representing 100, 200 and 300
units of output respectively. OR is a straight line and it shows the increase in scale. It
is seen that the distance between the successive isoquants decrease as we expand
output by increasing the scale. Thus increasing returns to scale occur since OA > AB
> BC which means equal increase in output are obtained by smaller and smaller
incerament in inputs.

Fig. 3.5: Increasing returns to scale
Decreasing Returns to Scale: Decreasing returns to scale holds when a proportional
increase in all inputs results in an increase in output by less than the proportion. This
stage is the ultimate stage of business expansion. According to some economist
decreasing returns to scale occur because of the increasing difficulties arises in the
areas of management, coordination and control with the expansion of business in the
long period. Decreasing returns to scale can be shown through isoquants.

Fig. 3.6: Deacreasing returns to scale
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In this figure 3.6, distances between the subsequent isoquants have increased
indicating less than proportionate increase in output as the business expands. Thus
AB > OA and BC > AB. It means that more and more of inputs are required to obtain
equal increament in output.
Constant Returns to Scale: If all factor inputs are increased in a given proportion
and the output increases in the same propertion, returns to scale is said to be
constant. In mathematics the case of constant returns to scale is called linearly
homogeneous production function. This also can be explained with the help of
isoquants.
In figure 3.7, the successive isoquants are equidistant from each other. Thus AB = BC
= CD. It indicates that output expands by the same proportion at which the labour and
capital are increased in a given.

Fig. 3.7 Constant return

3.10 ECONOMIES AND DISECONOMIES 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 scale–
Scale– 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.
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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 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)

ii)

Economies of Concentration: When firms concentrate in a specific area,
they can reap the benefits of several aspects. These aspects may be skilled
workers, better transport facilities, credit facilities etc.
Economies of Information: When a large scale industry publishes
reports, statistics and other informations regarding the products, markets,
17

iii)

future prospects and other related matters by its own survey and research,
the other firms concentrated nearby can avail these necessary
informations.
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)

ii)

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.
Every machinery has a maximum productive capacity and when the firm
over expands it becomes difficult to raise output without raising the cost
of production.

External Diseconomies of Scale: There are certain external dis-economies 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 materials will begin to rise leading to inflation in the economy.

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.
CHECK YOUR PROGRESS
Q.6: What is the law of variable proportions?
...........................................................................
............................................................................................
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............................................................................................
Q.7: What are the three stage of the law of variable proportions?
............................................................................................
............................................................................................
Q.8: What is returns to scale?
............................................................................................
............................................................................................
Q.9: Define economies and diseconomies of scale.
............................................................................................
............................................................................................
............................................................................................
............................................................................................

3.11 LET US SUM UP
In this unit we have discussed the following aspects–
 Production is a process of creating various goods and services by using
different inputs like land, labour, machine, raw-materiats etc.
 There are mainly four factors of production land, labour, capital and
organisation and these factors contribute in the production process.
 Production function of a firm shows the relationship between input used and
output produced by the firm.
 Linearly homogeneous production function implies that if all the factors of
production are increased in a given proportion, output also increase in the
same proportion.
 Optimum input combination is an input combination which is least expensive.
This input combination is determined at the point of tangency between
isoquant and iso-cost line.
 The law of variable proportion examines a production function when output is
increased by varying the quantity of one input where other input remain
constant. This concept is related to short-run as because there is the use of
both fixed and variable input.
 Returns to scale examines a production function when output is increased by
varying all the inputs. This concept is related to long period of time. l
Economies of scale refers to the advantages or benefits enjoyed by a firm or
an industry following an expansion of its scale of production.
 Diaeconomies of scale refers to the disadvantages that a firm or an industry
faces following an expansion of its scale of production.

3.12 FURTHER READING
1) Ahuja, H.L. (2007); Advanced Economic Theory: Microeconomic Analysis;
New Delhi: S. Chand & Company Ltd.
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3.13 ANSWERS TO CHECK YOUR PROGRESS
Ans. to Q. No. 1: Production means the process of creating various goods and
services.
Ans. to Q. No. 2: The four factors of production are– land, labour, capital and
organisation.
Ans. to Q. No. 3: Production function of a firm shows the relationship between input
used and output produced by the firm.
Ans. to Q. No. 4: Linearly homogeneous production function implies that if all the
factors of production are increased in a given proportion, output also increases is the
same proportion.
Ans. to Q. No. 5: It is the combination of factors at which the firm minimize its cost
and maximize profit.
Ans. to Q. No. 6: The law of variable proportion examines the production function
when output is increased by varying the quantity of one input where other inputs held
constant.
Ans. to Q. No. 7: The three stages of the law of variable proportions are– increasing
returns, diminishing returns and negative returns.
Ans. to Q. No. 8: Returns to scale examines the production function when output is
increased by varying all the inputs.
Ans. to Q. No. 9: Economies of scale refers to the benefits enjoyed by a firm or an
industry as a result of expansion of its scale of production. Diseconomies of scale on
the other hand refers to the disadvantages arises due to the expansion of scale of
production.

3.14 MODEL QUESTIONS
Q.1: Explain the concept of production.
Q.2: Mention the four factors of production and two characteristics of each of them.
Q.3: Explain the functions of an organisation.
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Q.4: What do you mean by production function? Explain the concept of linear
homogeneous product function with example.
Q.5: Explain the concept of law of variable proportions with the help of diagram.
Q.6: What is economies of scale? Mention any four types of internal economies of
scale.

21

UNIT 4 : COST
Structure
4.1 Learning Objectives
4.2 Introduction
4.3 Meaning of Cost
4.4 Cost Function
4.5 Concepts of Cost
4.5.1 Opportunity Cost
4.5.2 Explicit and Implicit Cost
4.5.3 Money and Real Cost
4.5.4 Accounting and Economic Cost
4.5.5 Sunk Cost
4.5.6 Marginal and Incremental Cost
4.6 Short-Run Cost
4.6.1 Fixed Cost and Variable Cost
4.6.2 Total Cost
4.6.3 Average Cost
4.6.4 Marginal Cost
4.6.5 Marginal, Average and Average Variable Cost
4.7 Long-Run Cost
4.7.1 Long-Run Average Cost (LAC)
4.7.2 Long-Run Marginal Cost (LMC)
4.8 Managerial Uses of Cost Function
4.9 Let Us Sum Up
4.10 Further Reading
4.11 Answers to Check Your Progress
4.12 Model Questions

4.1 LEARNING OBJECTIVES
After going through this unit, you will able to:
 explain the concept of cost
 describe the relationship between cost and output
 explain the different concepts of cost
 discuss the concepts of short-run cost
 describe the concepts of long-run cost
 discuss the role of manager in determining the best output and cost
combination.
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4.2 INTRODUCTION
In the previous unit, we have discussed about production. In this unit we will analyse
the concepts of cost. Cost indicates the total money expenditure incurred by a firm in
the production of goods and services.
There are several concepts of cost of production used in economics. When we talk
about the cost of a firm, generally, we refer to money cost. However, there are some
other concept of costs which draws the attention of the economists. In this unit, we
will discuss the different concept of costs.
In case of production cost, time period is very important. We have previously
mentioned about the short-run and long-run. In the short-run, some of the factors of
production cannot be varied, and therefore, remain fixed. But all the factors become
variable in th long-run. In this unit you will gain knowledge about the short-run and
long-run concepts of cost.

4.3 MEANING OF COST
In order to produce output any firm needs to employ inputs or factors of production
like land, labour, capital and organisation. The factors of production are not free
goods but economic goods. They are to be paid when their services are utilised in the
production process. Land gets rent, labour gets wages, capital gets interest and
organisation gets profits. Cost of production, therefore, is the payment made to the
factors of production for rendering their services in the production process.
Economic Goods: Commodities or services useful to people and have to be paid for
to obtain. They are scarce in relation to demand.

4.4 COST FUNCTION
Cost function means the functional relationship between cost and output. It shows
total cost at each level of output. Cost function can be expressed in the following
way–
C = f (Q)
Where, C = total cost
Q = output
For every level of output, the firm chooses the least-cost input combination i.e. the
combination of inputs which is least expensive.
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4.5 CONCEPTS OF COST
The different concepts of production cost are–

4.5.1 Opportunity Cost
In the modern economic analysis, the concept of opportunity cost plays a significant
role. We know that we cannot satisfy all of our wants due to scarcity of resources. If
we want to get more of a commodity, the less will be available of another commodity
i.e. we have to sacrifice some units of the commodity for having more units of the
other commodity. The sacrifice of the thing is the opportunity cost of gaining the
other thing. Thus, opportunity cost of any good is the next best alternative good that
is sacrificed. If, for example, a farmer by investing a certain amount of productive
resources can produce either 100 quintals of rice or 110 quintals of wheat from
cultivation of one acre of land. In this case, if he decides to produce wheat, he has to
sacrifice the production of rice. Here the opportunity cost of producing 110 quintals
of wheat is 100 quintals of rice. Since opportunily cost is the cost of foregone
alternative, it is also known as alternative cost.
However, the concept of opportunity cost has certain drawbacks. Firstly, there are
certain inputs which have specific uses and which cannot be transferred from one area
of production to another. For example, if the machinery is used in paper mill cannot
be used in textile industry, Thus opportunity cost of such input is nil. Secondly,
certain opportunity cost cannot be measured. For example, the hazards and
inconveniences suffered by the people because of air, noise and water pollution in the
industrial area are not measurable.
Besides having some deficiencies. this concept is widely used in economics.
Economist from earlier period has been utilizing this concept for the analysis of
economic activities in various fields.

4.5.2 Explicit and Implicit Cost
In the process of production it is the organiser who mobilise the three other factors of
production- land, labour, capital and makes use of the factors in a co-ordinated
manner. In the past, when life was simple, wants were limited, it was possible for an
individual to produce the commodity with the help of his/ her own land, labour and
capital. But such a situation no longer exist today. The society has become bigger
with many wants. The scale of production has expanded and has become more
complex than ever before. In this situation it is no longer possible for an organiser to
carry out the production process with his/ her own land, labour and capital. Now the
organiser acquires these inputs from different sources and made payment for utilizing
their services.
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Explicit cost means the cost of those factors of production whose payment is made to
the outsiders. Explicit cost are also called paid-out cost. These cost the entrepreneur
has to pay to those persons from whom he/ she has obtained factors of production or
services. For example, the entrepreneuers have to pay wages to the labour employed,
interest on the capital that has been borrowed and rent on land or bulding. These are
explicit cost.
Implicit cost, on the other hand, are the cost of self-owned resources which are used
in the process of production. For example, rent of entrepreneur’s own building,
interest on entrepreneur’s own capital invested etc. Perhaps the entrepreneur himself
is the owner of the business premises, he may have invested his own capital. He may
be a full-time worker in the business, for instance he may be a managing director for
which he may not be drawing any salary.
If he had lent out these factors to others, he would have received remuneration from
them. Hence they must be taken into account while calculating profit. But since they
are not actually paid out to anybody, they are called implicit cost.

4.5.3 Money and Real Cost
The cost incurred in terms of money in producing a commodity is the money cost of
production. These costs are expressed in monetary terms. The following expenses are
included in the cost of production which is termed as money cost–
a) Cost of raw-materials.
b) Interest on capital.
c) Rent on land.
d) Cost of entrepreneurial services (Profit).
e) Wages and salaries.
f) Cost of electricity.
g) Advertisement cost.
h) Transport cost.
i) Depreciation and obsolescence charges.
j) Insurance charges.
k) All types of taxes viz; property tax, license fees, excise duty etc.
l) Packing charges.
Therefore, money cost relate to money outlays by a firm on factors of production
which enable the firm to produce and sell a product.
Another concept of cost is real cost. It is a philosophical concept which refers to all
those efforts and sacrifices undergone by various members of the society to produce a
commodity. It is difficult to quantify this cost. Marshall has called these cost as the
‘Social Cost of Production”. Adam Smith regarded pains and sacrifices of labour as
real cost of production. Some other economists define real cost as the next best
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alternative sacrificed in order to obtain a commodity. Thus, we can say real cost is the
trouble, sacrifice of factors in producing a commodity.
Depreciation: Fall in the value of fixed capital assets due to normal wear and tear
and expected absolescence.
This concept is used in another sense. It typically include the value of all tangible
resources such as raw-materials and labour that are used in the production process. In
other words, real cost means the sum-total of the cost of factors of production used in
the production of a commodity. For example– 200 hours of labour, 1000 bags of
cement, 1000 quintals of steel and so on.

4.5.4 Accounting and Economic Cost
Accounting cost only include what economists call ‘explicit cost’. It will take into
account only the payment and charges made by the entrepreneur to the outside
suppliers of the various productive factors. For example, if you open a business of
selling clothes from your home, the accounting cost would include things like the
price of clothes that you pay to wholeseller, the money you spend on advertising, if
any, and the amount that it costs you to go around selling your product.
Accounting costs come from the total explicit cost of the company during the fiscal
year. Accounting cost do not include implicit cost resulting from unused resources.
Explicit cost with defined monetary values are factored into the accounting cost of the
company to calculate net income at the end of the fiscal year. For example, if a
company spends Rs. 1,00,000 on employees wages, Rs. 50,000 on equipment
purchases and Rs. 20,000 on interest payment, the total accounting cost are Rs.
170,000 for the year.
Economic cost is some what different from accounting cost. The accounting cost
considers those costs which involve cash payment by the entrepreneur of the firm to
others which we can termed as explicit cost. The economic cost takes into account all
of these accounting costs, but in addition, they also take into account the amount of
money the entrepreneur could have earned if he had invested his money capital and
sold his own services and other factors in next, best alternative uses. The accounting
costs payment which the firm makes to other factor owners for hiring the various
factors are also known as explicit costs. The return on money capital invested by the
entrepreneur and the wages or salary for his services and the oppurtunity cost of the
other factors the entrepreneur himself owns and employs them in the firm are known
as implicit cost. The economic cost take into consideration both the explicit and
implicit costs. Therefore,

Economic costs = Accounting costs + Implicit cost.
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4.5.5 Sunk Cost
Firms in every industry have to spend money to earn money. A company budget may
allow for investing money in employees salaries, inventory or office space or any
other cost of doing business. Once the company’s money is spent, that money is
considered as a sunk cost. A sunk cost that already been incurred, cannot be
recovered. Money which already spent are permanently lost. For example, once rent
is paid, that amount of money is no longer recoverable, it is sunk.
Sunk cost are independent of any event that may occur in the future. Sunk cost are
past opportunity cost that are partially or totally irretrievable and therefore, should he
considered irrelevant to future decision making.
Some Examples of Sunk Cost:
Example 1: A company spends Rs. 1,00,000 to train its sales staff in the use of new
tablet computers, which they will use to take customer order. The computer proved to
be unreliable, and the sales manager wants to discontinue their use. Thus, cost of
training is the sunk cost i.e. Rs. 1,00,000.
Example 2: A firm spent Rs. 3,00,000 to buy a machine but the machine proved to be
unused after one year, that cost is ‘sunk’ because it cannot be recovered once spent.

4.5.6 Marginal and Incremental Cost
The increase or decrease in the total cost of production for making one additional unit
of an item is marginal cost. In economics, marginal cost is the change in the total cost
that arises when the quantity produced is increased by one unit, that is, it is the cost of
producing one more unit of a good. In general terms, marginal cost at each level of
output includes any additional cost required to produce the next unit. For example,
the total cost of producing 100 cell phone is Rs. 50,000. When the firm produce one
more cell phone i.e. 101, the total cost become Rs. 54,000. Thus the marginal cost of
producing cell phone is Rs. 4,000 (Rs. 54,000 – Rs. 50,000).
Increamental costs are closely related to the concept of marginal cost but with a
relatively wider connotation. It refers to total additional cost associated with the
decision to expand output or to add a new variety of product etc. It is the change in
total cost as a result of change in the methods of production or distribution such as
use of improved machinery, addition to a product, use of improved technology or
selection of additional sales channel. For example, if a company’s total cost increases
from Rs. 5,30,000 to Rs. 5,80,000 as a result of increasing its labour hours from 8 to
10 hours per day, the incremental cost of 2 extra labour hours is Rs. 50,000.
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The incremental cost is also called the differencial cost. The incremental cost is the
relevant cost of making a short-run decision between two alternatives. Moreover, the
incremental cost is always purely variable. It only includes variable cost where fixed
cost remains constant. For example–

With the additional production of 1000 units, there is no change in fixed cost.
However, variable cost increases by Rs. 7,000. The increamental cost of additional
production of 1,000 units is the variable cost of Rs. 7,000 i.e. Rs. 7 per-unit.
CHECK YOUR PROGRESS
Q.1: What is production cost?
...........................................................................
............................................................................................
Q.2: What is opportunity cost?
............................................................................................
............................................................................................
Q.3: Define explicit and implicit cost.
............................................................................................
............................................................................................
Q.4: What is money cost?
............................................................................................
............................................................................................
Q.5: Define accounting and economic cost.
............................................................................................
............................................................................................

4.6 SHORT-RUN COSTS
Short-run is a time period in which all costs cannot be varied. Some inputs are fixed
and other inputs remain variable during the short-run. Therefore, short-run costs of
production can be divided into two parts (i) fixed costs and (ii) variable costs.

4.6.1 Fixed Costs and Variable Costs
Total Fixed Costs (TFC): The costs that a firm incurs to employ the fixed inputs
(eg. machines, building etc.) is called fixed cost (or total fixed cost). Whatever
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amount of output the firm produces, the cost remain fixed for the firm in the shortrun.
The following table indicates that change in the quantity of output causes no change
in fixed cost. When output is zero, fixed cost is Rs. 20.
Table 1: Fixed Costs
Quantity of Output (Q)
Fixed Cost (in Rs.)
0
1
2
3
4
5

20
20
20
20
20
20

When output increases to 2 or 3 or 5 units fixed cost remain the same i.e. Rs. 20
In the figure, the amount of output is measured along the OX-axis and fixed cost
along OY-axis. TFC is the fixed cost line which is parallel to OX-axis, TFC line
touches OY-axis at point P. It indicates that even when output is zero, fixed cost
remains at Rs. 20.

Fig. 4.1: Fixed cost curve

Total Variable Costs (TVC): The cost that a firm incurs to employ the variable
inputs (eg, raw-materials, wages to temporary labourer, fuel or power etc.) is called
the variable cost (or total variable cost). It is the variable cost which changes with the
change in the level of output. If output falls these costs also fall and if output rises
these costs also rises.
The following table reveals that as output increases, the variable cost also increases.
When output is zero, variable cost isalso zero. When output is one unit variable cost
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is Rs. 10, when output increases to 2 units variable costs increases to Rs. 18 and so
on.
Table 2: Variable Costs
Output
Variable costs (in Rs.)
0
0
1
10
2
18
3
24
4
29
5
33
In figure 5.2 TVC is the total variable cost curve which is upward rising, signifies that
as output increases variable costs also increases. The TVC curve always starts from
the point of origin which indicates that TVC is zero when output is zero.

Fig. 4.2: Total variable costs curve

4.6.2 Total Costs
Total cost is the total amount of expenditure incurred by a firm to produce a given
level of output. Thus, adding the total fixed costs (TFC) and total variable costs
(TVC), we get the total costs (TC).
TC = TFC + TVC
In order to increase the production of output, the firm needs to employ more of the
variable inputs. As a result, total variable cost and total cost will increase.

Relationship between total costs, total variable costs and total fixed costs
In the short-run, total cost is equal to total fixed cost plus total variable costs. This is
shown in the following table.
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Table 3: Total Costs

In the above table we get total costs by aggregating total fixed costs (TFC) and total
variable costs (TVC). With increase in output, total costs are also increasing. At zero
level of output, total cost is equal to total fixed cost which is Rs. 20. When output
increases to 2 to 3 units, total costs increases to Rs. 38 and Rs. 44 respectively and so

Fig. 4.3: Total fixed costs, total variable costs and total costs curve
Units of output are measured on OX-axis and costs on OY axis. TFC line represents
the fixed costs, TVC is the variable costs and TC is the total costs curve which is the
aggregate of TFC and TVC curves. TC curve starts from the point of TFC curve the
value of which is Rs. 20. It represents at zero level of output TC = TFC. Difference
between total cost and variable cost is uniform and it is equivalent to fixed cost.
Therefore, TC and TVC curves are always parallel.
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Differences between Fixed Costs and Variable Costs:
i)

ii)
iii)

Fixed cost refers to those costs which cannot be changed in the short-run.
But variable cost refers to those costs which can be changed in the shortrun.
Fixed cost does not vary with the level of output. On the other hand,
variable costs vary with the level of output.
Costs of land, building, machinery etc. are the fixed costs. Costs of rawmaterials, casual labourer etc. are the variable costs.

4.6.3 Average Costs
Average cost incurred by a firm is defined as the total cost per-unit of output. It is the
total cost of producing one unit of the commodity. We calculate it as–
AC = TC
Q
Where, AC = Average cost
TC = Total cost
Q = Output
Let the total cost of 5 units of commodity is Rs. 100.
∴AC = 100 =20
5
Average cost is composed of two types of costs.
i) Average fixed cost
ii) Average variable cost

Average Fixed Cost (AFC): AFC is defined as the total fixed cost (TFC) per-unit
of output. It is the ratio of TFC to output (Q). Thus.
AFC = TFC
Q
When output is 1 unit, AFC is Rs. 20. When output increases to 2, 3 and 4, the AFC
comes down to 10, 6.67 and 5 respectively. So AFC goes on falling with increase in
output.
Table 4: Average Fixed Cost
Output(in units)
Total Fixed Cost (Rs.)
Average Fixed Cost (Rs.)
1
2
3
4
5

20
20
20
20
20
32

20
10
6.67
5
4

20
20

6
7

3.33
2.86

In the figure, AFC is the average fixed cost curve. It slopes downward from left to
right. It is clear that with increase in output average fixed cost goes on decreasing.

Fig. 4.4: Average Fixed Cost Curve

Average Variable Cost (AVC): Average variable cost is defined as the total
variable cost (TVC) per-unit of output (q). It is the variable cost of producing one unit
of the commodity. We calculate it as–
AVC = TVC
Q

Output
1
2
3
4
5
6
7

Table 5: Average Variable Cost
Total Variable Cost
Average Variable Cost
(Rs.)
(Rs.)
10
10
18
9
24
8
29
7.25
33
6.6
39
6.5
47
6.7

In the above table, upto 6 units of output, average variable cost (AVC) has been
falling, but it begins to rise from the 7th unit. This is so, because in the initial stages
of production law of increasing returns operates which causes costs to diminish. But
after a point, law of diminishing returns operates, the variable cost begin to increase.
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In figure 4.5 AVC is average variable cost curve. It is a ‘U’ shaped curve. This is
because average variable cost initially falls and then rises after certain level of output.

Fig. 4.5: Average Variable Cost Curve
Relationship between average costs, average variable costs and average fixed
costs: Average cost (AC) is the sum total of average fixed cost (AFC) and average
variable cost (AVC).
AC = AFC + AVC
Table 6: Average Cost
Output (units)
Average Fixed
Average Variable Average Cost
Cost (AFC)
Cost (AVC)
AC= AFC + AVC
1
2
3
4
5
6
7
8

20
10
6.67
5
4
3.33
2.86
2.5

10
9
8
7.25
6.6
6.5
6.7
7.5

30
19
14.67
12.25
10.6
9.83
9.57
10

In the above table we get the fourth column (AC) by adding the values of 2nd column
(AFC) and third column (AVC). AC has been falling upto 7th unit and then rises.
Initially, both AVC and AFC decreases as output increases. Therefore, SAC initially
falls. After a certain level of output production AVC starts rising and AFC moving in
opposite direction. Initially the fall in AFC is greater than the rise in AVC and SAC is
still falling. But after a certain level of production, rise in AVC overrides the fall in
AFC. From this point onwards, SAC is rising.
In the figure, AC is the average cost curve. It is ‘U’ shaped. When output increases,
average cost initially falls and after a point it begins to rise.
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Fig. 4.6: Average Cost Curve

Why is AC curve ‘U’ shaped?
The AC curve is ‘U’ shaped because of the operation of the law of variable
proportions. In the initial stages of production, law of increasing returns operates and
therefore average productivity increases and AC falls. Then after a certain level of
output average productivity begins to fall indicates the law of diminishing returns set
and AC begins to move upward. Thus as output is increased, AC first falls, reach its
minimum and then rises. Hence AC curve becomes ‘U’ shaped. Minimum point of
AC curve indicates lowest per-unit cost of production.

4.6.4 Marginal Costs
There is another important concept of cost namely, marginal cost (mc). It is defined
as the change in total cost (TC) per unit change in output. Thus.
MC= Change in Total Cost
Change in Output
= ∆TC
∆Q
Where, ' '∆ represents the change of the variable.

Output
0
1
2
3

Table 7: Marginal Cost
Total Cost
20
30
38
44
35

Marginal Cost
10
8
6

4
5
6
7
8

49
53
59
67
80

5
4
6
8
13

Table 7 shows that at 1st unit of output total cost of the firm is Rs. 30. So marginal
cost of 1st unit is Rs. 10 (∆TC ∆Q =10 1 =10 ). Marginal cost of 2nd unit is Rs. 8
(8 1=8) and so on. It is clear from the table that as production increases, marginal cost
falls first and then begins to rise.
In figure 4.7, MC is the marginal cost curve. It is ‘U’ shaped.

Fig. 4.7: Marginal Cost Curve

MC curve is ‘U’ shaped. Why?
Marginal cost is the additional cost that a firm incurs to produce one extra unit of
output. When production is increased total cost increases at a diminishing rate. It is
due to law of increasing returns. A firm enjoys many economies so cost of every
additional unit is less than earlier units. Thus MC curve falls.
After a point total cost increases at an increasing rate. It is due to the law of
diminishing returns. At this stage, firm suffers several diseconomies. So marginal
cost increases. So MC curve assumes ‘U’ shaped.

Relation between Average and Marginal Costs:
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Table 8: Average and Marginal Cost

In the above table, initially both average cost and marginal cost falls with increase in
the level of output, but rate of fall in marginal cost is greater than average cost. When
output is 7 unit marginal cost and average cost are equal i.e. Rs. 8. After this level of
output average cost rises, marginal cost too rises. But rate of increase in marginal cost
is more than that of average cost.
With the help of average cost (AC) curve and marginal cost (MC) curve we can
explain the relationship.
The MC curve intersects the AC curve at its lowest minimum point. To the left of the
minimum point, the MC is less than the AC and to the right of the minimum point,
the MC exceeds the AC. At the lowest minimum point of the AC curve, MC = AC.
In the figure 4.8 AC curve reaches its minimum at Q units of output. To the left of Q,
AC is falling and MC is less than AC. To the right of Q, AC is rising and MC is
greater than AC. Therefore, MC curve cuts the AC curve at ‘P’ which is the minimum
point of AC curve.

Fig. 4.8: AC and MC Curve
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The relationship between average cost and marginal cost can be expressed in the form
of four main statements. The statements are given below–
1) When the average cost curve slopes downwards, the marginal cost curve lies below
the average cost curve.
2) When the average cost curve is upward rising, the marginal cost curve lies above
the average cost curve.
3) When the average cost curve reaches its lowest minimum point, the marginal cost
equal average cost.
4) For the first unit of output produced, there is no difference between the average
cost and marginal cost.

4.6.5 Marginal, Average and Average Variable Costs
Initially as output increases, Average Variable Cost (AVC) and Average Cost (AC)
fall and then rises. The distance between the AC curve and the AVC curve gets
smaller as output increases. AC curve lies above the AVC curve with the vertical
difference being equal to the value of AFC. The minimum point of the AC curve lies
to the right of the minimum point of AVC curve.

Fig. 4.9: AC, MC and AVC Curves
Marginal cost curve like AC and AVC falls in the beginning and then rises. It
intersects the AVC and AC curves at their minimum points P and S respectively. Q2
is the level of output where AC of the firm is minimum.
Note: AC and AVC curves never intersect each other since AFC can never be zero or
negative.
CHECK YOUR PROGRESS
Q.6: Fill in the blanks:
a) Short-run costs are divided into .................... and variable cost.
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b) AC = AFC + ....................
Q.7: What is the shape of the TFC curve?
............................................................................................
............................................................................................
Q.8: If TC = 500 and Q (output) = 100, What is the amount of AC?
............................................................................................
............................................................................................
Q.9: At which point MC curve cuts AC curve?
............................................................................................
Q.10: What is the shape of the MC curve?
............................................................................................

4.7 LONG- RUN COSTS
The long-run is a period of time during which the firm can vary all its inputs. In the
short-run, some inputs are fixed and others are varied to increase the level of output.
In the long-run, none of the factors is fixed and all can be varied to expand output.
The firm has no fixed cost in the long run. Accordingly, there is no TFC or AFC
curves in the long-run. As there is no distinction between total cost and total variable
cost, we simply use the term ‘total cost’. There is no distinction between average cost
and average variable costs, so it is called long-run average cost, denoted by LAC,
where ‘L’ stands for long-run. The concept of marginal cost is the same and is
denoted by LMC. Thus we have three concepts of long-run cost:
i) Total cost
ii) Long-run average cost (LAC) and
iii) Long-run marginal cost (LMC)

4.7.1 Long-run Average Cost (LAC)
Like short-run average cost curve, long-run average cost curve is also ‘U’ shaped.
Factor that explains the ‘U’-shape of the average cost is the combination of the
economies of scale and the diseconomies of scale. The expansion in the scale of
production of a firm in the long-run leads to certain advantages in the form of cost
reduction, after a stage, further expansion of the firm gives rise to disadvantages and
cost begin to rise.
‘U’ shape of the LAC curve can be explained with the help of laws of returns to scale
that is increasing returns to scale (IRS), and constant returns to scale (CRS) and then
by the diminishing rerurns to scale (DRS). Its downward sloping portion corresponds
to IRS and upward rising portion corresponds to DRS. At the minimum point CRS is
observed. Hence, LAC has a flat portion in the middle.
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The long-run average cost, (LAC) curve of a firm shows the minimum or lowest
average total cost at which a firm can produce any given level of output in the longrun. In the long-run, a firm will use the level of input at the lowest possible average
cost. Consequently, the LAC curve is the envelop of the short-run average total cost
curves. Therefore, the long-run average cost curve is known as the enveloping curve.
In the following diagram SC1, SC2, SC3, SC4 and SC5 are five different scales of
production. As the firm moves from SC1 to SC2 and from SC2 to SC3 and so on, it
indicates that size of the firm is expanding. The scale of production represented by
SC3 is the most desirable scale because at the lowest point of SC3 the average cost is
the minimum. The firm will prefer this scale in the long-run. As the firm moves from
one scale of production to another, the long-run average cost curve, LAC envelops
the short-run cost curves. LAC curve is always flatter than the short-run cost curves.

Fig. 4.10: Long-run average cost curve
In the long-run, if the firm neither enjoys the advantages of large-scale production nor
suffer from any disadvantages. The LAC will not be ‘U’ shaped. It will be parallel to
the OX-asis. As the minimum cost of each scale of production will be equal to one
another, LAC curve will be tangent to the lowest minimum points of the short run
average cost curves. This is shown in the figure below–

Fig. 4.11: Horizontal average cost curves
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In the figure 4.11, LAC is the long-run average cost curve which is a horizontal
straight line. It is tangent to the short-run average cost curves SC1, SC2 and SC3.

4.7.2 Long-Run Marginal Cost (LMC)
In the previous section we have discussed about marginal cost and how the short run
marginal cost is derived and what relation it has with the short-run average cost
curve. Like short-run, long run marginal cost is also important, so it is useful to know
how the long-run marginal cost curve can be driven.
Long-run marginal cost (LAC) curve can be derived from the long-run average cost
curve, because the long-run marginal curve is related to long-run average cost curve
in the same way as the short run marginal cost curve is related to short-run average
cost curve.
Like long-run average cost (LAC) curve, long-run marginal cost (LMC) curve is also
‘U’-shoped. For the first unit of output, both LMC and LAC are the same. As output
increases, LAC initially falls and then, after a certain point, it rises. As long as
average cost is falling, marginal cost must be less than the average cost. Whenthe
average cost is rising, marginal cost must be greater than the average cost. LMC
curve is, therefore U-shoped curve. It cuts the LAC curve from below at its minimum
point.

Fig. 4.12: LAC and LMC curves
The above figure shown the shapes of the long-run marginal cost and long-run
average cost curves for a typical firm. LAC reaches its minimum at Q level of output.
To the left of Q, LAC is falling and LMC is less than the LAC and therefore LMC
curve lies below LAC curve. To the right of Q, LAC is rising and LMC is higher than
LAC and therefore, LMC curve lies above the LAC curve.
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Relationship between LAC and LMC:
i) Since LAC is U-shaped, LMC is also a U–shaped curve.
ii) When LAC falls, LMC lies below LAC and when LAC rises, LMC lies above
LAC.
iii) At the lowest point of LAC curve, both LAC and LMC are equal.
iv) LMC always cuts LAC from below at its minimum point.

4.8 MANAGERIAL USES OF COST FUNCTION
Production cost as discussed earlier refers to the amount of expenditure incurred in
acquiring inputs. In business firm it refers to the expenditure incurred to produce an
output or provide services. Thus, the cost incurred in connection with raw-material,
labour and other heads constitute the overall cost of production.
A managerial economist must have a clear understanding of the different cost
concepts for clear business decision making. The main motive of every firm is to earn
maximum amount of profit and it depends on the proper management of business. A
firm can earn maximum profit by minimizing its production cost. An efficient
manager can produce maximum output at lower per-unit cost of production. Output is
an important factor which influences the cost.
The cost output relationship (discussed earlier as cost function) plays an important
role in determining the optimum plant size. The optimum plant size is defined in
terms of minimum cost per-unit of output. In other words, an optimum plant size is
given by that value for which average cost is minimum. The estimated cost function
can help the manager to take meaningful decision with regard to–
i) determination of optimal plant size.
ii) determination of optimum output for a given plant and
iii) determination of firms supply curve.
In the process of decision-making, a manager should understand clearly the
relationship between the inputs and output on one hand and output and cost on the
other. The short-run production estimates are helpful to production manager in
arriving at a optimal mix of inputs to achieve a particular output target of a firm. This
is referred to as ‘least-cost combination of inputs’ in production analysis. For a given
cost, optimum level of output can be find if the production function of a firm is
known. Estimation of long run production function may help a manager in
understanding and taking decision of long-term nature such as capital expenditure.
Estimation of cost curves will help production manager in understanding the nature
and shape of cost curves and taking useful decisions. Both short-run cost function and
long-run cost function must be estimated, since sets of information will be required
for some important decision. The decision makers can judge the optimality of present
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output levels and solve the decision problems from the knowledge of short-run cost
function. When considering the expansion or contraction of plant size, knowledge of
long run cost function is important. This is also important for confirming that the
present plant size is optimal for the output level that is being produced.
In the earlier section we discussed about different short-run and long-run cost curves.
The optimum plant size in the long-run is determined at that level where long-run
average cost is minimum. For a given plant, the optimum output level will be
achieved at a point where the average cost is the least. This condition can be easily
varified for the short-run cost curves.
ACTIVITY
Visit 2-3 firms of your locality and discuss with the manager about their cost
structure. Also ask them the production technique they are using and what is the
motive of production and how they are trying to reduce the production cost.
.........................................................................................................
.........................................................................................................
.........................................................................................................
CHECK YOUR PROGRESS
Q.11: Write true or false:
a) There is no fixed cost in the long-run.
b) Short-run average cost curve is flatter than long-run average cost curve.
c) LMC curve is U-shaped.
Q.12: Why LAC curve is U-shaped?
............................................................................................
............................................................................................
Q.13: Who determines the cost function to be used in a business?
............................................................................................
............................................................................................
Q.14: At which level optimal plant size is determined?
............................................................................................
............................................................................................

4.9 LET US SUM UP
In this unit, we have discussed the following aspects –
 Cost of production is the payment made to the factors of production for
rendering their services in the production process.
 Cost function of a firm shows the functional relationship between cost and
output.
 Opportunity cost of any good is the next best alternative good that is
sacrificed. It is also known as alternative cost.
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Explicit cost means the cost of those factors of production whose payment is
made to the outsiders. On the other hand, implicit cost is the cost of selfowned resources.
According to time period cost of production are divided into two–short-run
cost and long-run cost.
In short-run there are fixed cost and variable costs. Fixed costs are the cost
that a firm pays to the fixed inputs like land, machine etc, Variable costs are
the cost of buying variable inputs like raw materials, wages paid to casual
labourer etc.
Total cost (TC) is the total amount of expenditure incurred by a firm to
produce a given level of output. TC = TFC + TVC. TC curve is always
upward rising as total cost increases with increase in the level of output.
Average cost (AC) is the total cost per-unit of output (Q)AC = TC Q . AC
curve is U-shaped.
Marginal cost is the change in total cost per-unit change in output. .
MC = ∆TC
∆Q
MC curve is also U-shaped.
Cost- output relationship plays an important role in determining optinal plant
size. Therefore, a manager should understand clearly, this relationship. The
optimal plant size is determined at that level, where average cost is minimum.

4.10 FURTHER READING
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4.11 ANSWERS TO CHECK YOUR PROGRESS
Ans. to Q. No. 1: Production cost is the payment made to the factors of production for
rendering their services in the production process.
Ans. to Q. No. 2: The opportunity cost of any good is the next best alternative good
that is sacrificed.
Ans. to Q. No. 3: Explicit cost is the cost of those factors of production whose
payment is made to the outsiders. Implicit cost is the cost of self-owned resources.
Ans. to Q. No. 4: The cost incurred in terms of money in producing a commodity is
the money cost of production.
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Ans. to Q. No. 5: Accounting cost only include explicit cost and Economic cost =
Accounting cost + Implicit cost
Ans. to Q. No. 6: a) Short-run costs are divided into fixed cost and variable cost.
b) AC = AFC + AVC
Ans. to Q. No. 7: TFC curve is a horizontal straight line or it is parallel to quantity
axis.
Ans. to Q. No. 8: Given, TC = 500
Q = 100
∴AC = TC = 500 =5
Q
100
Ans. to Q. No. 9: MC curve cuts AC curve at its minimum point.
Ans. to Q. No. 10: MC curve is ‘U’-shaped.
Ans. to Q. No. 11: a) True, b) False, c) True
Ans. to Q. No. 12: LAC curve is ‘U’-shaped because of economies of scale and
diseconomies of scale.
Ans. to Q. No. 13: The manager of the firm determines the cost function to be used in
a business.
Ans. to Q. No. 14: The optimal plant size is determined at that level where average
cost is minimum.

4.12 MODEL QUESTIONS
Q.1: What is production cost?
Q.2: What is opportunity cost? Give an example.
Q.3: Define explicit and implicit cost.
Q.4: Define total cost, average cost and marginal cost and explain their relationship
with the help of a diagram.
Q.5: Why MC curve is ‘U’-shaped ?
Q.6: At which point MC curve cuts AC curve ? State the reason.
Q.7: Explain the role of manager in determining the optimal plant size.
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