Topic 12 – Cost of Production 
Profit = Total revenue – Total cost
Explicit costs
· Require an outlay of money. (e.g. pay wages to workers)
Implicit costs 
· Doesn’t require a cash outlay (e.g. opportunity cost of owners time)
Accounting profit = total revenue minus total explicit cost 
Economic profit = total revenue minus total costs (including explicit and implicit costs)
Accounting profit > economic profit
Total product
· The total quantity of a good produced in a given period 
· Increases as the quantity of labour employed increases 
Marginal Product
· The change in total product that results from a one-unit increase in the quantity of labour employed
Average Product
· Total product per unit of variable input
Production function
· Shows the relationship between the quantity of inputs used to produce a good, and the quantity of output of that good
· Can be represented by a table, equation, or a graph 
Average Product (Q/L) 	
Marginal product of an input
· The increase in output arising from an additional unit of that input, holding all other inputs constant
· Marginal product of labour (MPL)= change in Q/change in L
Diminishing marginal product
· The marginal product of an input declines as the quantity of the input increases 
Example: If Jack increases workers but not land, the average worker has less land to work with, so will be less productive.  
· In general, MPL diminishes as L rises whether the fixed input is land or capital (equipment, machines, etc.).
Increasing Marginal Returns occurs when
· The marginal product of an additional worker exceeds the marginal product of the previous worker
· A small # of workers are employed and arise from increased specialization and division of labour in the production process
Decreasing Marginal Returns 
· Occur when the marginal product of an additional worker is less than the marginal product of the previous worker
· Arise as more and more workers use the same equipment and work space
· As more workers are employed there is less and less that is productive for the additional worker to do
Short and Long Run
Short Run: Fixed Plant
· A time frame in which the quantities of some resources are fixed
· A firm can usually change the quantity of labour it uses but not the quantity of capital
Long Run: Variable Plant
· The quantities of all resources can be changed
Short Run Cost
· To produce more output; must employ more labour, therefore must increase cost
· We describe the relationship between output and cost using 3 cost concepts
· Total cost
· Marginal cost
· Average cost
Total Cost
· The cost of all the factors of production the firms use
· Divides into
· Total fixed cost (TFC)
· Total Variable Cost (TVC
Total fixed cost (TFC)
· The cost of a firm’s fixed factors of production used by a firm—the cost of land, capital, and entrepreneurship
Total variable cost (TVC)
· The cost of the variable factor of production used by the firm—the cost of labour
Total Cost (TC) = TFC + TVC
Average Cost
· Average Fixed Cost
· AFC = TFC/Q
· Total fixed cost per unit of output
· Average variable cost
· AVC = TVC/Q
· Total variable cost per unit of output
· Average total cost (ATC or AC)
· ATC or AC= TC/Q
· Total cost per unit of output
Marginal Cost (MC): the increase in total cost (TC) or variable cost from producing one more unit (Q)
MC= Change in TC/ change Q
Fixed and Variable Costs
· Fixed costs (FC) 
· Do not vary with the quantity of output produced
· Examples: cost of equipment, loan payments, rent, land
· Variable costs (VC)
· Vary with quantity produced 
· Examples: cost of materials, wages
Total cost (TC) = FC + VC
The average total cost (ATC) curve is U-shaped because of the influence of 
· Spreading total fixed cost over a larger output (decreases ATC as Q increases); and 
· Increasing followed by decreasing marginal cost
At lower levels of Q
· ATC decreases because AFC and MC are decreasing
At higher levels of Q
· AFC continues to decrease but MC is increasing   
Summary
1. The marginal product of labour is the increase in output from a one-unit increase in labour, holding other inputs constant.  The marginal products of other inputs are defined similarly. 

2. Marginal product usually diminishes as the input increases.  Thus, as output rises, the production function becomes flatter, and the total cost curve becomes steeper.  

3. Variable costs vary with output; fixed costs do not. 
4. Marginal cost is the increase in total cost from an extra unit of production.  The MC curve is usually upward-sloping.  
5.  Average variable cost is variable cost divided by output.  
6. Average fixed cost is fixed cost divided by output.  AFC always falls as output increases. 

7. Average total cost (sometimes called “cost per unit”) is total cost divided by the quantity of output.  The ATC curve is usually U-shaped
8. The MC curve intersects the ATC curve at minimum average total cost.  
When MC < ATC, ATC falls as Q rises.  
When MC > ATC, ATC rises as Q rises. 
9.  In the long run, all costs are variable.  
10.  Economies of scale:  ATC falls as Q rises.  Diseconomies of scale:  ATC rises as Q rises.  Constant returns to scale:  ATC remains constant as Q rises.  


