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Production Function 

 
 

Meaning and Definition 

 
By production we mean the process of creating various goods and services which are 

consumed by the people of the country. It is to be emphasized that goods and services are not 

created out of nothing. Production is a process in which input are transformed into output. 

Whatever is used in the production process is called factor input or factor of production and 

whatever is obtained in the process is an output. Thus, production means transforming inputs 

into outputs and output is the end result of production process. 

 

The relation between physical inputs and physical output is called a production function. 

Production function shows how much quantity of each input is required to produce a given 

output of a good. 

Thus, production function is an expression which state the mathematical relationship between 

physical inputs used in production and of a good and physical output of that good. 

 

According to Watson, 

 "Production function is the relationship between a firm's production and the material factors 

of production." 

According to Leftwitch, 

 "The term production function refers to physical relationship between a firm's input of 

resources and its output of good or services per unit of time, leaving prices aside." 

 

Features of production function 

 
1. It is physical technical relation:- Production function expresses the technical 

relation (not economic relation) between inputs and outputs. It is purely a physical 

technical relation. It has nothing to do with the money value of output produced and 

prices of factors of production used. 

 

2. It is determined by the state of technology :- The quantity of factor of production to 

be employed and the manner in which they shall be combined point depend upon the 

state of technology. Production function takes into account the most efficient 

technology available at a time. 

 

3. Period of time :- A production function is expressed with reference to a particular 

period of time because production is a flow, that is, it is so many units of output per 

period of time say per day, per month etc. 

 

4. Most efficient technology :- Production function takes into account the most efficient 

technology and methodology available at a time. 
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Short run and Long run  
The functional relationship between change in output due to change in input is studied in two 

time period short run and long run. 

 

 

Short Run 
Short run refers to a period in which output can be changed only by changing the quantity of 

variable factor. During the short run, the quantity of fixed input like plant, machinery,  

building, etc. cannot be changed. It remains the same, it means production can be raised only 

by increasing the quantities of variable factor but it will be possible upto the extent of 

capacity of fixed factor. 

 

Long Run 
Long run refers to a period in which output can be changed by changing all factors of 

production. In the long run, all factor inputs are variable. Firm can change its scale of 

production, shift to new technique of production, purchase new machinery etc. Therefore, the 

distinction between fixed factor and variable factor disappears in long run. Further, in the 

long run new firms can enter into or the old firm can leave the industry. 

 

Fixed factor and variable factors 

 

Fixed Factors 

Fixed factor refers to those factors of production which cannot be changed during short run. 

These are used in a fixed quantity in the short run. These factors can be changed only in the 

long run. These factors are not directly related to the level of output. In fact, fixed factors 

have to be employed even before the output actually starts for eg land, plant and machinery, 

factory building , etc. 

 

Variable factors  
Variable factors are those factors of production which can be changed during short period. 

The quantity of variable inputs varies according to the level of output. Labour, raw material, 

fuel, power etc. 

 

 

LAWS OF RETURNS 

The classical explanation of the behaviour of production, as illustrated by Alfred Marshall, 

was in the form of the laws of returns. Laws of returns state that in the short period when the 

amount of a factor is increased then by what proportion output increases. He had talked about 

three laws of return: a) law of increasing returns, b) law of constant returns, and c) the law of 

diminishing returns. Modern economists explained the behaviour of production in the form of 

law of variable proportion. 

1) Law of Increasing Returns  
According to the law of increasing returns as the amount of labour and capital is 

increased, total product increases more than proportionately leading to an increase in 

the marginal product. 
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According to Marshall,  

"As increase of capital and labour leads generally to an improved organisation which 

increases the efficiency of the work of capital and labour." 
 

According to Benham, 

 "Increasing returns to a factor states that as the proportion of one factor in a combination 

of factors is increased up to a point, the marginal productivity of the factor will increase." 

 

Causes of operation of Law of Increasing return 

 

1) Fixed factors :- Cost of fixed factors is also fixed. Cost per unit of production 

decreases with every increase in production. As a result of it, this law becomes 

operative. 

2) Indivisibility of factors:-  According to Mrs. Joan Robinson, there are few factors, 

which cannot conveniently be divided and it becomes necessary to use them in 

available quantity. Fixed factors could not be fully utilised in the beginning with 

lesser unit of variable factor. But as the variable factors continue to increase, fixed 

factors are optimally utilised. As a result of it production increases but cost starts 

decreasing. In this way indivisibility of factors leads to the operation of the law of 

increasing returns to a factor. 

3) Better co-ordination between factors:- Till fixed factors are underutilized, increase 

in units of variable factor increases co-ordination between fixed and variable factors. 

As a result of it, production increases at a great pace. 

 

2) Constant Returns to Factor or Law of Constant Returns 
It refers to the situation in which marginal productivity does not increase when more 

units of variable factors are added to production. In this case, Marginal Product (MP) 

becomes constant and Total Production (TP) increases at a constant rate. 
The situation between increasing returns of factor and decreasing return to factor is called 

'Constant returns to a factor' or 'Law of Constant Return's'. When law of increasing returns 

to factor ends, law of constant returns operates for a moment and immediately after it, law of 

decreasing returns become operative. 

 

According to Hanson,  
"Constant returns to a factor occurs, when additional application of the variable factor 

increases output only at a constant rate." 

 

In this way, Law of constant return is related to represents optimum or ideal combination 

between factors of production. According to this law, as we increase the quantity of variable 

factor, total production also increases with the increase of factor ratio. 

 

3) Decreasing Returns to a Factor or Law of Diminishing Returns 

Law of diminishing returns operates when marginal productivity of variable factors 

start decreasing and as a result of it, total production increases at a decreasing rate. In 

this case, marginal cost of production increases. This is the third stage of production, 

it starts where marginal product becomes zero. 
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Modern View of Law of Diminishing Returns 
 
When amount of variable factor is increased with some fixed factors in the process of 

production, then due to division of labour and specialisation, indivisible factors are optimally 

and effectively utilised and ideal combination is established at a point between factors of 

production. 

After this point, if variable factors are again increased, then marginal product (MP) starts 

declining. 

Modern economists named this situation or condition as "Law of Diminishing Returns". 

 

According to Stigler, 

"As equal increments of one input are added, the inputs of other productive services being 

held constant, beyond a certain point the resulting increments of product will decrease i.e.,  

marginal product will diminish." 

 

According to Mrs. John Robinson, 

"The law of diminishing returns, as it is usually, formulated states that with a fixed amount 

of any one factor of production, successive increase in the amount of other will, yield a 

diminishing increment of output." 

 

According to Benham,  

"As the proportion of one factor is a combination of factors is increased, after a point, the 

marginal and average product of the factor will diminish." 

 

Assumptions of the law  

1) One factor of production is variable and other are fixed. 

2) All units of variable factors are homogeneous. 

3) There is no change in the level of technique. 

4) Fixed factors are indivisible. 

5) Different factors of production are  imperfect substitutes. 

6) Fixed factors are limited and scare. 

 

Explanation of the law or three stages of variable production  
Explanation with the help of following table. 

 

Fixed Factor 

(Land in 

Acre) 

Variable 

Factor 

(Labours in 

units) 

Total 

Product 

(TP) 

Average 

Product 

(AP) 

Marginal 

Product 

(MP) 

Stages 

1 1 6 6 6 I stage 

 
Point of inflection 

1 2 16 8 10 

1 3 30 10 14 

1 4 40 10 10 II Stage 

1 5 45 9 5 

1 6 48 8 3 

1 7 48 6.8 0 

1 8 44 5.5 -4 III Stage 

1 9 38 4.2 -6 
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a) Stage of Increasing Returns: 

In the first stage, as the units of variable factor are increased with fixed factor, 

increase production takes place because as we increase units of variable factor, 

optimum utilisation of fixed factor becomes possible. Thereby, total production, 

average production and marginal production all increase in the beginning of the stage 

of production. 

There are two parts of the first stage. In the first part, Marginal Product and Average 

Product both increases. At third unit of variable factor, Marginal product is maximum. 

At 4th unit Marginal product decrease but Average Product continues to increase. In 

the beginning both AP and MP increase but in the second part of the stage, AP 

increases, although MP continues to decrease. The mid-point between first and second 

stage of production is called 'Point of Inflection'. First stage ends at the point where 

AP is maximum. In the first stage, AP is increasing continuously from starting till 

end. That is why, this stage is also called 'Stage of Increasing Average Return' or 

'Increasing Returns Stage.' 

Point of Inflection is that point where the slope TP curves changes till this point of 

inflection TP increases at increasing rates because Marginal product rises upto this 

point. After this point of inflection, MP starts declining but remain positive which 

results increase in TP but at decreasing rate. 

 

b) Stage of Diminishing Returns: 

In the second stage, AP and MP both are decreasing. This is stage ends at the point, 

where MP becomes zero. In this stage, TP increases at a decreasing rate because MP 

is decreasing but remains positive. In this stage, AP continues to decline and so, this 

stage is also called 'Stage of Decreasing Average Product.' 

 

c) Stage of Negative Return: 

In this third stage of production, MP becomes negative or less than zero. Due to 

negative Marginal Product , Total Product starts declining. Due to decreasing TP and 

negative MP, this stage is also called 'Stage of Negative Returns'. 



7 | Micro Eco 
 

Returns to Scale 

 
Returns to scale refers to long- run production function when none of the factors of 

production remains fixed. All factors of production become variable and they can be changed 

also. Scale of production can be changed in the long run. Internal and external economies are 

obtained in production due to technical improvement, division of labour, specialisation, etc. 

These economies are not permanent and they get converted to diseconomies in the continuous 

process of production. In the initial stage of production, these internal and external economies 

give ' Increasing Returns to Scale', but when they get converted to diseconomies at later 

stage of production, law of diminishing returns come into existence. 
 

Definition: 

 

According to Watson, 

 "Returns to scale refers to the behaviour of total output as all inputs are varied in the same 

proportion and is a long-run concept." 

 

What are Economies of Scale? 

Economies of scale refers to the situation in which on increasing the scale of production, unit 

cost of production reduces or decreases and output per unit of factor inputs increases. 

Economics of scale are classified as: 

a) Internal economies  

b) External economies 

 

a) Internal economics are firm specific. They occur with the expansion of firm. Internal 

economics are a function of the size of firm. As size of production increases, a firm 

uses its factors of production more efficiently under specialisation policy. Internal 

economies occur as a result of specialisation and division of labour which decreases 

long- run average cost. 

Internal economies can be classified as: 

 

1. Economies of division of labour and specialisation. 

2. Technological economies: 

a. Optimum utilisation of plant. 

b. Full utilisation of indivisible factors. 

c. By using by-product in production process. 

 

3. Managerial economies: 

a. By encouraging increase in efficiency. 

b. By functional specialisation. 

 

4. Marketing economies. 

5. Financial economies. 

6. Risk-bearing economies: To reduce possibility of losses by producing many things 

simultaneously. 

 

b) External economies are industry specific. They arise as a result of expansion of the 

industry. Profits of industry are equally obtained by all firms in the industry. 

External economies can be classified as: 
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1. Availability of efficient labour at cheap rate because competition among producers 

reduces and they are able to get efficient and skill labours at cheap rates. 

2. Development of transport and communication facility reduces or minimises cost. 

3. Development of financial Institutions, availability of credit at cheap rates. 

4. Development of many industries in an area, easy availability of raw materials. 

5. Increase in efficiency of labourers by imparting training. 

6. Obtaining information related economies by publication of investigation and business 

magazines. 

 

Diseconomies of scale production 
If production is increased after a certain limit, then economies of scale get converted to 

diseconomies of scale. 

Diseconomies of scale are of two types: 

a) Internal diseconomies 

b) External diseconomies 

 

a) Internal diseconomies:- Main reason for appearing internal diseconomies is that when 

production expands, it becomes difficult to regulate or control production in 

organisation. It becomes impossible for management bodies to establish co-ordination 

between different units of big organisation. Supervision is obstructed due to which 

cost of production increases as factors are not optimally utilised. In this way, after a 

certain point LAC curve rises upward which indicates uneconomical condition. 

 

b) External diseconomies:- It occurs due to increased demand of different factors as a 

result of expansion of industry. When industry expands, demand of factors increases 

and thereby their prices increases. Increasing factor prices, raises cost curve of all 

firms. Scarcity of factors, increases competition because every firm in order to get 

those scarce factors will give higher prices. 

 

Three Returns to Scale 

 

1. Increasing returns to scale:-  Increasing returns to scale occurs when a given 

percentage increase in all factor inputs (in some constant ratio) causes proportionately 

greater increase in output. In this way, if factor of production increased by 10%, then 

production increases by more than 10% . Increasing returns to scale offer due to 

division of labour and specialisation of labour. Division of labour and specialisation 

increases productivity of labour. Due to increase in size of the scale, more efficient 

and specialised machines are used which give increasing return to scale. 
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2. Constant returns to scale:- Constant returns to scale occurs when a given 

percentage increase in all factor inputs (in some constant ratio) causes equal 

proportionate increase in output. Suppose, if factors of production are increased by 

10% then production also increases 10% and 10% decrease in factor of production 

causes similar 10% decrease in output. 

 
 

3. Diminishing returns to scale:- Diminishing returns to scale occurs when given 

percentage increase in factor of production causes proportionately lesser increase in 

output. Main reason responsible for it is when production increases beyond a limit, it 

becomes difficult for producer to control or regulate production. As a result of it, 

internal and external economies get converted to internal and external diseconomies 

and diminishing returns to scale occurs or come into existence. 

 
 

Difference between 'Returns to a Variable Factor' and 'Return to Scale' 
 

1. Time period:-  'Laws of Returns' is related to short run production function while 

'Return to Scale' is related to long run production function. 

2. Number of Variable Factors:- In short run production function only one factor is 

variable and other factors are kept fixed. On the other hand, return to scale refers to 

the condition when all factors of production are variable. 

3. Scale of production:- In 'Laws of Return' scale of production does not change but in 

'Return to Scale'  scale of production is changed. 

4. Factor ratio:- Factor ratio changes in case of short run production function, while 

factor ratio remain constant in case of long run production function. 

 
 

 


