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Definition of Production
'Production means the process of using the factors of production to
produce goods and service’.

In other words, 'production means the transformation of inputs
into outputs’.

The term 'inputs' refers to things that a firm buys and uses in
production, i.e. land, labor, capital and entrepreneur.

'Outputs' refers to what we get at the end of the production
process, i.e. finished products.

'Factors of production' refers to the goods and services which assist
the production process.

According to L. M. Fraser, "Factors of production is a group or class
of productive resources".

Some economists use the term 'inputs' in place of 'factors', where
various inputs are used to produce outputs.

▪ All natural resources which are available for free.

• Example - land surfaces, air, water, lakes, seas,
minerals, forests, mountains, and so on.La
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▪ All physical or mental activities by man for monetary
reward.

• Example - lecturers, educational book editors, doctors,
electricians, farmers, lawyers, florists, graphic
designers and engineers.
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▪ Man-made wealth which is used to produce more
wealth.

▪ Example - buildings, factories, machinery, tools,
equipment, inventories of goods, trucks, railroads, raw
materials and money.
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▪ Human ability to combine the factors of production,
and initiate the process of production

▪ An entrepreneur bears the risks involved.
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Conventionally, the inputs bought and used in the production of a given
product, classified into four factors of production, namely land, labor, capital
and entrepreneur.



Production Function
Production function refers to a statement of the functional
relationship between inputs (factors of production) and outputs
(goods and services). This shows the maximum output that can be
produced with a given amount of inputs.

Production functions can be represented by the following
mathematical equation:

Q = f (K, L, M, etc.)

Where,

Q = the amount of output per unit of time (depends on the quantity
of inputs)

K, L, M, etc = the various factors of production, like capital, labour,
raw materials, etc

The above formula explains that the quantity of output (Q) depends
on the factors of production.

The more inputs used in production, the more the amount of output
produced.

Production functions can also be represented by a table, graph or
equation.

Key assumptions

1. Some given “state of the art” in the production
technology.

2. Whatever input or input combinations are included in a
particular function, the output resulting from their
utilization is at the maximum level.

3. We assume that the quality of inputs is homogeneous (to
ensure that only quantity differs, not quality).

For simplicity we will often consider a production function
of two inputs:

Q=f(L, K)

Q: Output

L: Labor

K: Capital



Short Run and Long Run Production Functions
What is the difference between the two. Does short
run refer to a short period of time, e.g. one year,
whereas long run to a long period of time, e.g. 10
years?

Answer: No.
Both short run and long run actually depends on the
inputs (factors of production), which can vary in
production. There are two types of inputs:

• In other words, during the short run, a firm makes do 
with whatever big machines and factory size it already 
has, no matter how much more it wants to produce 
because of increased demand for its product. 

• We consider the plant and heavy equipment, the size or 
amount of which cannot be varied in the short run, as 
fixed resources. 

In the theory of the firm, the short run is defined as any time 
period that is so short that there is at least one input, such 
as current plant size, that the firm cannot alter.



Short Run and Long Run Production Functions

A fixed input is an input where the quantity does
not change according to output, e.g. machinery,
land, buildings, tools, equipment, etc.

A variable input is an input where the quantity
changes according to output, e.g. raw materials,
electricity, fuel, transportation, communication, etc.

Total Variable Cost (TVC)
▪ Total amount paid for variable 

inputs
▪ Increases as output increases

Total Fixed Cost (TFC)
▪ Total amount paid for fixed 

inputs
▪ Does not vary with output

Total Cost (TC)
TC = TVC + TFC



Short Run and Long Run Production Functions



Short Run and Long Run Production Functions

For Wendy’s or McDonald’s, the long run may be four
or five months, because that is the time it takes to add
new franchises.

For a steel company, the long run may be several
years, because that’s how long it takes to plan and
build a new plant.

An electric utility might need more than a decade to
build a new plant.

Short run and long run in our discussion are terms
that apply to planning decisions made by managers.

Managers routinely take account of both the short-
run and the long-run consequences of their behavior.

While always making decisions about what to do
today, tomorrow, and next week—the short run as it
were—they keep an eye on the long-run net benefits
of all short-run actions.

As an individual, you have long-run plans, such as
going to graduate school or having a successful
career, and you make a series of short-run decisions
with these long-run plans in mind.



Short Run and Long Run Production Functions
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 The short run time frame has 

at least one input which is 
fixed, but other inputs vary. 

• The output can be varied by 
changing the quantities of 
one or a few inputs. 

• In most firms. for example, 
capital (buildings, 
equipment, tools, etc) is a 
fixed resource. Output can 
be increased by varying 
labour. 
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 The long run time frame, 
on the other hand, has 
inputs which are all 
variable.

• In the long run, firms can 
alter the inputs to 
increase the output.

Alternative terms in reference to inputs
✓ Inputs
✓ Factors
✓ Factors of production
✓ Resources

Alternative terms in reference to outputs
✓ Output
✓ Quantity (Q)
✓ Total product (TP)
✓ Product



Calculate the following costs from the above table;

Output 
(Q)

Average fixed 
cost 

(AFC=TFC/Q)

Average 
variable cost 
(AVC=TVC/Q)

Average total 
cost 

(ATC=TC/Q= 
AFC+AVC)

Short-run 
marginal cost 

(SMC=TC/Q)

Short-Run Total Cost Schedules



Short-Run Total Cost Schedules



Q TC TFC TVC ATC AFC AVC MC

0 120 X X X X

1 265

2 264

3 161

4 85

Short-Run 
Costs: 

Problem 1



Q TC TFC TVC AC AFC AVC MC

0 120 120 0 X X X X

1 265 120 145 265 120 145 145

2 384 120 264 192 60 132 119

3 483 120 363 161 40 121 99

4 568 120 448 142 30 112 85

Short-Run Costs: Solution 1



❑ When no inputs are fixed. A firm may experience economies of scale, which means
the firm’s long-run average costs fall as it increases the quantity of output it
produces.

❑ We can see the effects of economies of scale in Figure which shows the
relationship between short-run and long-run average cost curves.

❑ Managers can use long-run average cost curves for planning because they show the
effect on cost of expanding output by, for example, building a larger factory or
store.

Economies of scale The situation
when a firm’s long-run average
costs fall as it increases the
quantity of output it produces.

Constant returns to scale The
situation in which a firm’s long-
run average costs remain
unchanged as it increases output.

Diseconomies of scale The
situation in which a firm’s long-
run average costs rise as the firm
increases output.

Costs in the Long Run



Break Even Analysis 



❖Break Even Point = Volume in units or in Rupees at which profit=0 ALSO Loss=0.

Break Even Analysis 



Break Even Analysis 

Margin of Safety
Margin of Safety = Sales – Break Even (in unit)
= 8000 – 6250 = 1,750



Extra Reading



Number of 

workers (L)

Total product (Q) Average product 

(AP=Q/L)

Marginal product 

(MP=Q/L)

0 0

1 52

2 112

3 170

4 220

5 258

6 286

7 304

8 314

9 318

10 314

The Three Stages of Production in the Short Run



The Three Stages of 
Production in the Short Run

Why not Stage III?
▪ Firm uses more variable inputs to produce less output

Why not Stage I?
▪ Underutilizing fixed capacity
▪ Can increase output per unit by increasing the amount
of the variable input

What level of input usage within Stage II is best for the firm?
▪ The answer depends upon;
▪ how many units of output the firm can sell,
▪ the price of the product, and
▪ the monetary costs of employing the variable input.

Law of Diminishing Returns 
Or

Law of Variable Proportions 



Example 2: Stages of Production
Capital    
(fixed 
input)

Labour
(variable 

input)

Total 
Product

Marginal 
Product 

Average 
Product

Stages of 
Production

10 0 0 0 0

Stage I

10 1 8 8 8

10 2 20 12 10

10 3 33 13 11

10 4 44 11 11

10 5 50 6 10

Stage II10 6 54 4 9

10 7 56 2 8

10 8 56 0 7

Stage III10 9 54 -2 6

10 10 50 -4 5MP =   54 - 56 

9 - 8

=   -2

AP =   56 

8

=   7



Example 2: Stages of Production

RELATIONSHIP BETWEEN TP AND MP
When MP is increasing, TP increase at an increasing rate.
When MP is decreasing, TP increase at a decreasing rate.
When MP is zero, TP at its maximum.
When MP is negative, TP declines.

RELATIONSHIP BETWEEN AP AND MP
When MP is above AP , AP is increasing
When MP is below AP, AP is decreasing.
When MP equals to AP, AP is at maximum

AP MAX;
AP =MP

MP=0



The Three Stages of Production in the Short Run

▪ This law basically explains the behaviour of production functions in the short
run. (Recap: In the short run, at least one input must be fixed. The output can
be varied by changing the quantities of one or a few inputs.)

• As additional units of a variable input are combined with a fixed input, at
some point the additional output (i.e., marginal product) starts to diminish.

Or

▪ The law of diminishing marginal returns states that if the quantities of certain
factors are increased while the quantities of one or more factors are held
constant, beyond a certain level of production, the rate of increase in output
will decrease (total production will increase in a decreasing rate) and
eventually the marginal product declines:

Or

• The law of diminishing marginal returns states that as more of a variable input
is used while other inputs and technology are fixed, the marginal product of
the variable input will eventually decline:

• This law is also called the law of variable proportions because it shows how
output varies (when the proportion of a variable input to fixed inputs used in
production varies).

Law of Diminishing Returns: 


