CHAPTER 8 – PERFECT COMPETITION  (6e)
In chapters 8, 9, and 10 we will be studying different types of industries:

(1) perfect competition (Ch. 8)

(2) monopoly (Ch. 9)

(3) monopolistic competition (Ch. 10)

(4) oligopoly (also Ch. 10)

An industry consists of all firms that supply output to a particular market.

Market structure:  This term refers to the important features or characteristics of a market, such as the number of firms (many or few), the similarities or differences of the firms’ products, the ease or difficulty of entering or leaving the market, the manner in which firms compete, and the degree to which firms dominate the market by means of price, output, or other factors.

I. Introduction to Perfect Competition

A. Features of Perfect Competition

2)

3)
4)

5)
As a result of the above features, each firm in a perfectly competitive market is a price taker:  the price is determined by market supply and demand conditions, and each firm just “takes” and charges that price.  The firm may supply any amount of output at that price, and will seek to supply the output that maximizes its profit.
B. Demand Under Perfect Competition

Ex. 1

The market price of $5 is determined by the market S and D (panel a).  Each firm “takes” that price and can sell as much as it wants at that price.  This is because customers demand the firm’s product as long as the firm charges the market price.  So the firm faces a horizontal (perfectly elastic) demand curve at the market price (panel b).

II. Short-Run Profit Maximization

Remember that the goal of the firm is to maximize economic profit.  There are two ways to find the amount of output that will maximize the firm’s profit:  the “total approach” and the “marginal approach.”

A. The “Total Approach” to Profit Maximization:  Total Revenue minus Total Cost
Total profit =   total revenue  -   total cost

   

=       (P x Q)       -    (FC + VC) 

In perfect competition, the firm has no control over price; the firm can control quantity.  Thus, the firm’s choice of output level determines its total revenue and total cost, thereby determining its profit.

There are three possible relationships between TR and TC:
If TR < TC, the firm operates at a loss.

If TR = TC, the firm breaks even (zero profit, zero loss)

If TR > TC, the firm has a profit.  The firm’s goal is to earn the largest profit!  Total profit is maximized when TR>TC by the greatest amount.
Ex. 2, columns 1,2,3,4,and 7:

Column 7 shows the firm’s losses and profits.  Total profit is maximized when TR>TC by the greatest amount;  this occurs at an output of 12 units, which is thus the profit-maximizing level of output for this firm.

Ex. 3, panel (a):

Graphical depiction of the “total approach”
TC curve has the shape we saw in Ch. 7.

Total revenue for a perfectly competitive firm is a straight line beginning at the origin; in this example TR rises by $5 for each unit sold.

This firm can earn a profit by producing any output from 7 to 14 units.  Total profit is maximized when TR>TC by the greatest amount, which occurs at 12 units.

B. The “Marginal Approach” to Profit Maximization:  Marginal Revenue Equals Marginal Cost in Equilibrium
We can also determine the firm’s profit-maximizing level of output by looking at marginal revenue and marginal cost.

Definition of marginal revenue (MR):
MR =   ∆TR  ÷  ∆Q of output

Ex. 2, column 2:

In perfect competition, each unit sold is sold at the market price, so in perfect competition, MR = P.

Definition of marginal cost (MC):
MC =   ∆TC  ÷  ∆Q of output

Ex. 2, column 5:

As we saw in Ch. 7, MC falls first, then rises.  (See Ch. 7 for a review of MC and why it “behaves” as it does.)
Looking at Ex. 2, columns 2,5, and 7, we see that:

As long as MR>MC, the firm can move toward the maximum profit by increasing its output.

When MR=MC, profit is maximized, so the firm should not change its level of output.

When MR<MC, the firm can move toward the maximum profit by decreasing its output.

***RULE #1 (the “golden rule of profit maximization”):

To maximize profit (or minimize loss), a firm should produce the output at which MR=MC.
Ex. 3, panel (b):

Graphical depiction of the “marginal approach”
MR curve = the firm’s demand curve

For the first 11 units, MR>MC, so the firm should produce these units.

At the 12th unit, MR=MC, so the firm should produce the 12th unit.

Beyond the 12th unit, MR<MC, so the firm should not produce those units.

So we know that for this firm, profit is maximized at 12 units.  But how do we calculate the firm’s profit from a graph like Ex. 3, panel (b)?
Remember that

Total profit = TR  -  TC

To find the profit per unit, divide each term in the above equation by Q:

Total profit ÷ Q = (TR ÷ Q) -  (TC ÷ Q)

Which yields:

Profit per unit = Price – Average total cost

Or

Profit per unit = P – ATC

On the graph, the profit per unit is the distance between points e and a, which is the vertical distance between the demand curve and the ATC curve at the profit-maximizing level of output.

To get total profit:

 Total profit = (profit per unit) x Q

On the graph, this is shown as the shaded area.

Ex. 3, panel (b):

MR = MC at 12 units, so we want to produce 12 units

P = MR = $5

ATC at 12 units = $4

Profit per unit = P – ATC = $5 - $4 = $1

Total profit = (Profit per unit) x Q = $1 x 12 = $12

So we can conclude:  A firm will earn a profit as long as P>ATC, and will maximize its profit by producing the output at which MR=MC.

III. Minimizing Short-Run Losses
As stated above, as long as P>ATC, the firm will earn a profit and should seek to maximize its profit.

But what if market conditions change, causing the price to fall, so that P<ATC?  Now the firm will suffer a loss.  Should the firm continue to produce, or should it temporarily shut down?

A.  Fixed Cost and Minimizing Losses

If the firm is losing money, what would be the consequences of temporarily shutting down, i.e., producing zero output for a while?  The firm would still have to pay its fixed costs, and it would be generating no revenue to help pay these costs.

The firm will only shut down if doing so creates the smallest loss.  So how does the firm decide whether to keep producing or to shut down temporarily?
***RULE #2:  If P<ATC, a firm should stay open and produce the output at which MR=MC only if P is > or = AVC.
When P = AVC, each unit sold generates enough revenue to cover the variable cost of the unit.

When P>AVC, each unit sold generates enough revenue to cover the variable cost of the unit plus some extra revenue that can be applied toward the fixed costs.  

In either of these cases, the firm whose price is below ATC should stay open and operate at a loss because its losses will be minimized, i.e., its losses will be no greater than its fixed costs.
Ex. 4

The market price has fallen to $3.  This affects MR (column 2), TR (column 3), and profit (now column 8).  Ex. 4 also includes a new column for AVC (column 7).

Note that P<ATC at all levels of output, so the firm will suffer losses no matter what output it produces.  If the firm shuts down, its total cost = its fixed cost = $15, creating a loss of $15.

Note further that from 6 units to 12 units, P>AVC, causing the firm’s losses in that range of output to be less than FC, i.e., less than $15.  So the firm should stay open and produce between 6 and 12 units.  But exactly how many units would be best?

Answer:  If the firm produces all of those units for which MR is > or = MC, which would be up to 10 units, the loss can be minimized at $10.

B.  Reading the Graphs

The “total approach” – Ex. 5, panel (a):

TC curve is the same as in Ex. 3

TR curve is now based on a price of $3

Since TR<TC, the firm will suffer losses, which are minimized when TR<TC by the smallest amount; this occurs at an output of 10 units.  (This is better than shutting down, which would lead to a loss of $15.)
The “marginal approach” – Ex. 5, panel (b):

Since the price has fallen to $3, the demand curve is drawn at $3.  Find the point at which MR=MC (following Rule #1).  This occurs at 10 units.  Because P<ATC at that output, the firm will suffer losses.

Even so, since P>AVC at the output where MR=MC, the firm should continue to operate, producing 10 units; this allows the firm to minimize its losses.

Loss per unit = P  -  ATC


          = $3 - $4


          = -$1

Total loss = (loss per unit) x Q

                 =       -$1   x   10

                 =    -$10

C. Shutting Down in the Short Run
Remember Rule #2:  If P<ATC, a firm should stay open and produce the output at which MR=MC only if P is > or = AVC.

Then what should the firm do if P<AVC?  The firm should shut down temporarily.  If the firm continued to produce, it would not even earn enough revenue to cover its variable costs, much less have any extra revenue to apply toward its fixed costs.  The smallest loss comes by shutting down temporarily; the loss will = the FC.

Ex. 4

Look at AVC in column 7.  As long as P is > or = $2.47 (which is the lowest AVC value in the table), the firm will produce as indicated by Rule #2.  But if P drops below $2.47, the firm will shut down temporarily, and its loss will = $15.

Ex. 5, panel (b):

If the demand curve falls completely below the AVC curve, the firm will shut down temporarily.

IV. The Firm’s and the Industry’s Short-Run Supply Curves

A supply curve shows the quantities supplied at various prices.  We’re now going to construct the perfectly competitive firm’s short-run supply curve.  (The law of supply predicts that as price goes up, QS should go up, and as price goes down, QS should go down.  Let’s see if that’s what happens.)
A. The SR  Firm Supply Curve

Ex. 6 – Apply Rule #1 and Rule #2
At P1, the firm will produce ______________. 

The firm’s profit-or-loss condition will be 

_______________________________________, 

as seen by the fact that __________________

______________________________________.

At P2, the firm will produce ______________. 

The firm’s profit-or-loss condition will be 

_______________________________________, 

as seen by the fact that __________________

______________________________________.

At P3, the firm will produce ______________. 

The firm’s profit-or-loss condition will be 

_______________________________________, 

as seen by the fact that __________________

______________________________________.

At P4, the firm will produce ______________. 

The firm’s profit-or-loss condition will be 

_______________________________________, 

as seen by the fact that __________________

______________________________________.

At P5, the firm will produce ______________. 

The firm’s profit-or-loss condition will be 

_______________________________________, 

as seen by the fact that __________________

______________________________________.

As we expected, as price rises, QS goes up.  The SR firm supply curve = the portion of the firm’s MC curve beginning at and rising above the AVC curve.  On Ex. 6, the firm’s SR supply curve is from point 2 upward along the MC curve.  (Below point 2, there will be no QS because the firm will shut down temporarily.)
B. The SR Industry Supply Curve

Adding together the outputs produced by all the firms in the industry at each price will yield the industry’s SR supply curve.

See Ex. 7.

C. Firm Supply and Market Equilibrium
Ex. 8

The SR industry supply curve, in combination with the market demand curve, determine the market price (panel b).  Each firm in perfect competition “takes” this price and adjusts its output based on that price to maximize profits or minimize losses (panel a).

V. Perfect Competition in the Long Run

In perfect competition, there is freedom of entry into and exit from the industry.

Any SR economic profit will attract new firms in the LR, while some existing firms may also expand their plants.  This will increase the market supply ( decrease market price ( reduce firms’ economic profits.  This will continue until all firms are just breaking even, i.e., until economic profit = zero.

SR economic losses will cause existing firms to exit the industry in the LR ( decrease market supply ( increase market price ( reduce firms’ economic losses until all firms are just breaking even.

A. Zero Economic Profit in the Long Run 

Ex. 9

(1)  In the SR, the firm will produce the level of output at which MR=MC (as long as P covers AVC).

(2)  In the LR, firms enter or exit the industry until each firm is earning zero economic profit, which means that P=ATC.

(3)  In the LR, the firm adjusts its scale of operation until it reaches the lowest point on its LRAC curve.

These three conditions taken together place the firm at the lowest point on its ATC and LRAC curves.  Thus, in LR equilibrium for the perfectly competitive firm:

P=MR=MC=ATC=LRAC

This is equilibrium because the firm has no incentive to change its output or scale of operation, and no firm has an incentive to enter or leave the industry.

B. Long Run Adjustment to a Change in Demand 

Ex. 10 – Increase in Demand

We will begin at an initial position of LR equilibrium (P and q for the firm, P and Qa for the industry).  Now suppose that the market demand increases, shifting the industry demand curve to D’.  This will ( increase in the market price to P’ ( upward shift of the firm’s demand curve to d’ ( increase in the firm’s output to q’.  Now the firm is earning a SR economic profit because P>ATC.

In the LR, new firms will be attracted to the industry as long as there are profits, which will shift the market supply curve to the right, to S’ ( market price will fall back to P ( each firm’s demand curve will shift back down to d ( firms will decrease output back to q.  The industry’s output has expanded to Qc because of the new firms.

Conclusion:  SR profits attract new firms.  The firms “compete away” the profits until LR equilibrium is restored.

    Ex. 11 – Decrease in Demand

You should be able to explain the effects of a decrease in market demand.  You will find that in the SR the drop in price will cause firms to suffer losses ( in the LR some firms leave the industry ( industry supply decreases ( firms return to LR break-even.  For a complete explanation, see pp. 181-182.

VI. The Long-Run Industry Supply Curve

In Ex. 10(b) and Ex. 11(b), the industry began at a point of LR equilibrium (point a), then went through changes in demand, only to return to the original price after LR adjustments in industry output.

The lines labeled S* on Ex. 10(b) and Ex. 11(b) represent the long-run industry supply curve. 

Definition of LR industry supply curve:

(Note:  The LR supply curves shown in Ex. 10 and Ex. 11 are horizontal because of an assumption that firms’ per-unit costs of production do not change in the LR as the industry output expands and contracts, thus allowing a return to the same original price.  This constant-cost assumption will not always hold true, of course.
Read the section on increasing-cost industries on pp. 182-184 and study Ex. 12 to learn why a LR industry supply curve could be upward-sloping.

VII. Perfect Competition and Efficiency

Read this section on pp. 184-187.  Learn why perfectly competitive markets are considered efficient.  Review the information on consumer surplus (first presented in Ch. 6) and study the concept of producer surplus.
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