Topic A4 - Costs of the Firm
Accounting and Economic Costs and Profit

Economists and accountants have different views when it comes to measuring the costs and profits of a firm.

Accounting costs are the actual dollar or monetary values of all of the inputs or resources that go into producing goods and services. These are the expenses of the business and are paid to others outside the business (explicit costs), e.g. wages, electricity, transport, rent, raw materials, etc. 

Accounting profit = Revenue (income or sales) less accounting costs (expenses).

Economic costs include accounting costs plus any opportunity cost. Opportunity costs include any income forgone when a producer owns and uses resources for the purpose of their own business. By doing this the producer gives up the chance to earn income from those resources. Opportunity costs are not paid to anyone outside the business (implicit costs). Opportunity costs are imputed or have to be estimated, as they do not have a precise dollar value. 

Economic profit = Revenue less economic costs (accounting costs + opportunity costs).

Therefore the difference between accounting and economic profit is the opportunity cost.

Examples of opportunity costs

1) A producer owns and uses an office block for its business. The producer gives up the opportunity to earn an income from leasing (or renting) the building to other businesses.

2) An entrepreneur uses $100,000 to start a business. Therefore she gives up the opportunity to earn an income from putting the money into a bank account and earning interest.

3) An entrepreneur gives up her job as a sales manager to start a business. Therefore she gives up the opportunity to earn an income from being employed as a sales manager.

4) A producer uses some equipment for its business. The producer gives up the opportunity to earn an income from leasing the equipment to another business.

A Firm’s Costs in the Short Run and Long Run Time Periods

Short run – a time period where there is at least one input (resource) used in production that is fixed, i.e. its supply cannot be changed. Economists often use labour as an example of a resource that can be changed in the short run, and capital as a fixed resource that cannot be changed in the short run.

Long run – a time period where the supply of all of the inputs (resources) used in production can be changed. 

In this section we are looking at a firm’s costs in the short run. Production may be increased by employing more labour or using more raw materials – but remember . . . at least one input, for example the size of the factory, is fixed. 

Classification of Costs

Fixed Costs (FC) – these are costs that do not change with the level of output. If output equals zero or output equals 1000, fixed costs are the same, e.g. rent, mortgage repayment and interest, insurance and rates. 

Variable Costs (VC) – costs that change with the level of output. If output equals zero, variable costs are equal to zero. Variable costs then increase as output increases, e.g. raw materials, electricity and wages.   

Total Costs (TC) – the sum of fixed and variable costs. 

Averages and Total Values – averages are the cost per unit. To calculate average values, take the total and divide by the quantity. For example, if the total cost of producing 10 units is $100, on average each costs $10.   

T = Total                                     

A = Average

TFC = Total Fixed Costs             

AFC = Average Fixed Costs

TVC = Total Variable Costs        

AVC = Average Variable Costs

TC = Total Costs                          

AC = Average Costs

Marginal Costs (MC) – the additional (extra) cost of producing one more unit of output. It is the change in total cost of one more unit of output (i.e. MC = TC2 – TC1).

Averages and marginal values – mathematically, if the marginal value is above the average, the average will be increasing. If the marginal value is less than the average, the average will fall.

Example – Michael Jordan scores an average of 30 points per NBA game. If in his next game he scores 40 points, his average will be pulled up. If, in his next game, he scores 20 points, his average will be pulled down. 




    Finding Total, Average and Marginal Costs

	Output (Q)
	TC ($)
	TFC ($)
	TVC ($)
	AC ($)
	AFC ($)
	AVC ($)
	MC ($)

	0
	300
	300
	   0
	(
	(
	(
	(

	1
	450
	300
	150
	450
	300
	150
	150

	2
	570
	300
	270
	285
	150
	135
	120

	3
	670
	300
	370
	223
	100
	123
	100

	4
	780
	300
	480
	195
	  75
	120
	110


Diminishing Returns

The law of diminishing returns states that as increasing quantities of a variable input are added to a fixed input, the additional output produced will eventually begin to fall.

Marginal product (or output) = the additional output that results from the addition of one more variable input. 

The law of diminishing returns will only happen in the short run, as by definition, it states increasing amounts of a variable input (such as labour) are added to a fixed input (such as capital).   

Increasing returns – as additional units of a variable input are added to a fixed input, the marginal product increases.

Constant returns – as additional units of a variable input are added to a fixed input, the marginal product stays the same.
Consider the table below. It shows what happens when additional variable inputs (workers) are added to a fixed input (a piece of machinery). 

	Machine ($10,000)
	Worker ($250)
	Total cost ($)
	Total product 
	Marginal product 
	Returns
	AC (TC/TP)
	MC (MC/MP)

	1
	0
	10,000
	(
	(
	(
	(
	(

	1
	1
	10,250
	  50
	  50
	(
	205
	  5.0

	1
	2
	10,500
	150
	100
	(
	  70
	  2.5

	1
	3
	10,750
	300
	150
	(
	  36
	  1.7

	1
	4
	11,000
	450
	150
	(
	  24
	  1.7

	1
	5
	11,250
	550
	100
	(
	  21
	  2.5

	1
	6
	11,500
	600
	  50
	(
	  19
	  5.0

	1
	7
	11,750
	610
	  10
	(
	  20
	        25.0


Points to note:

· When an extra worker is added, total product is increasing but at a decreasing rate (marginal product is decreasing).

· Increasing returns results in falling MC, and diminishing returns results in increasing MC.

Key Relationships and Shapes of the Cost Curves
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Average fixed costs (AFC) – fall from a maximum. As output increases, fixed costs are ‘spread’ over more and more units of output.

Marginal costs (MC) – is shaped like a Nike ‘tick’. MC initially slopes down as a result of increasing returns. However, MC eventually start to increase in the short run as a result of diminishing returns. Marginal costs and marginal product have an inverse relationship, when marginal product increases, marginal costs fall, and vice versa.  

Average variable costs (AVC) – Generally ‘U’ shaped. AVC initially falls as resources are combined more efficiently, and start to rise when diminishing returns starts to have an effect.

Average costs (AC) – as AC = AVC + AC, it too has a ‘U’ shape.   

Points to note:

· The distance between AC and AVC is equal to AFC (AFC = AVC – AC). The distance gets smaller as output increases, because AFC falls as output increases (a & b in the graph above).

· The AC and AVC curves cut the MC curve at their minimum points. Remember the relationship between average and marginal values. If the cost of making an additional unit is greater than the average, the average will rise. If the cost of making an additional unit is less than the average, the average will fall. This ensures that the MC curve crosses the AVC and AC curve at their minimum values.

	If MC . . .
	Then AC . . .

	< AC
	Falling 

	>AC
	Rising

	= AC
	Minimum 


Break-even and Shut Down Points

To break even, the firm must receive a price where its total revenue (P ( Q) can cover its total costs (AC ( Q). 

The firm will shut down (stop production) if they receive a price where the total revenue (P ( Q) does not cover total variable costs (AVC ( Q).   
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At P1 total revenue (P1 ( Q1) is equal to total costs (AC ( Q1), and the firm breaks even. Therefore, the break-even point is where the MC curve cuts the AC curve (at the minimum).

At P2 the total revenue (P2 ( Q2) is just enough to cover total variable costs (AVC ( Q2). The shut down point is where the MC curve cuts the AVC curve (at the minimum). If the price falls below P2 the firm would be better off stopping production. If they stopped production AVC = 0 and they would only have to pay fixed costs. If the firm continued production at a price below P2, they would still have to pay fixed costs and make a loss on their variable costs. 

Deriving the Supply Curve

The firm will supply a commodity if the price they receive is greater than or equal to MC.    If P < MC, the price they receive is less than the costs of providing the good. Therefore a firm’s supply curve is the MC curve, but only above the shut down point. Below the shut down point the business will have stopped production and supply is equal to zero.
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