Economics for Everyone Unit: The Seller’s Problem
Lesson 2 of 2: The Costs & Rewards of Doing Business

Unit: The Seller’s Problem | Lesson Title: The Costs & Rewards
of Doing Business

From Costs to Profit: Solving the Seller’s Puzzle

Fundamentals Steps #1-3, 8 1 Class Period
Deeper Dive Steps #4-7,9 2 Class Periods
Context

This lesson builds directly on the first part of the Seller’s Problem (Production and
Productivity), where students explored how firms transform inputs into outputs and how
productivity influences business success. Now that students understand how goods are
produced and how efficiently firms can operate, this lesson shifts focus to the next two
components of the seller’s decision-making process: the costs of doing business and the
rewards of selling goods or services.

Students will examine the different types of costs firms face—fixed, variable, and
marginal—and how these costs influence production decisions. They will also learn how
firms calculate revenue and profit, and how optimizing decisions are made at the margin.
By analyzing cost and revenue data, students will determine the profit-maximizing quantity
of output and explore the concept of producer surplus. This lesson helps students see how
businesses weigh trade-offs and make strategic choices to maximize their gainsin a
competitive market.

Finally, producer surplus is a concept thatis related to the rewards of doing business. It
represents the additional reward for being able to produce at a lower cost or for having a
more efficient production process. It quantifies the extra benefit that producers receive
above their minimum acceptable price. Markets that feature businesses who continually
improve their productivity will see increases in producer surplus.

Lesson Outcomes
By the end of the lesson, students will be able to:
e Describe and calculate the costs firms pay and the revenue they earn in the short
run.
e Describe why an optimizing seller makes decisions at the margin.
e Articulate that a profit maximizing firm produces until the cost of the last good or
service equals the revenue from selling the last good or service.
e Understand that producer surplus is the difference between the market price and
the marginal cost curve.

The Videos
Four E4E videos are integrated into this lesson plan.
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Note, this lesson is an outlier and does not begin with a core video because itis
building off the Production & Productivity lesson plan and the opening exercises
reference the Seller’s Problem video that students have already watched.

1. Explainer Video: Production and Profit Maximization

2. Explainervideo: Calculating Profits

3. Core Video: Producer’s Surplus

4. Explainer Video: Calculating Producer Surplus

Classroom Activities
1. Interpreting data: Total Cost
2. Interpreting data: Marginal Costs

STEP #1 Breaking down the Seller’s Problem:
Exploring Types of Costs Activity (10 minutes)

2

' Teacher Tip:
Review the costs faced by the Lemonade Stand discussed in the Production and
Productivity lesson plan with students. Costs would include the ingredients for the
lemonade and materials for making the marketing posters. We’re assuming that the
children are excited to participate, but in the real world, anyone working at the lemonade
stand would need to be paid a wage to give up their leisure time. We’re also assuming the
parents have provided a table, chairs as needed, a cooler and perhaps an umbrella. But,
again, in the real business world, all these cost money.

Ask students to imagine that they are entrepreneurs offering a simple good or service to
fellow students on campus. They might envision a hot dog stand, a cooler of chilled water
bottles outside a stadium on a hot day, a rickshaw transportation service, or juggling
lessons. Have them list the inputs necessary to launch this business and categorize them
into fixed (up-front costs that are independent of output) and variable (related to output).
Discuss the opportunity costs of being an entrepreneur as well. Ask students to think
about what an entrepreneur could be doing with their time, knowledge and skills instead of
teaching people how to...juggle?
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STEP #2 Breaking down the three parts of the Seller’s Problem:
Part 2: Cost of Doing Business Overview (15 minutes)

The Cost of Doing Business: Total Cost Data and Curves

To produce its good or service, a firm must obtain inputs, so it incurs several costs.

As discussed earlier, there are fixed and variable costs. Total cost can be broken down
into fixed and variable components. Referring back to the Lemonade stand in the
introduction, the following resources are organized as fixed or variable:

e Variable components: lemons, water, sugar, ice, cups, children staffing the
lemonade stand, chairs, marketing materials (poster, flyers, etc.) These costs
fluctuate with the amount of lemonade produced.

¢ Fixed components: Table, Cooler. These costs do not fluctuate with the amount of
lemonade produced.

Imagine a group of students start a company that produces a new product called Fluxuron.
After acquiring capital (machines), raw materials and specialized Fluxuron laborers, the
Fluxuron Ltd firm records its costs in the table below.

Total Cost table for Production of Fluxurons
Review the data below and answer the questions that follow.

Fixed Costs | Variable | Total Costs
Quantity (S) Costs (S) (S)
0 20 0 20
1 20 4 24
2 20 7 27
3 20 9 29
4 20 14 34
5 20 22 42
6 20 31 51

1. Whatis the relationship between total cost, fixed cost, and variable cost for
Fluxuron Ltd.?

2. How do fixed and variable costs behave as output increases?

3. Why does the company still have costs to pay even if itis not producing anything?

Fluxuron Ltd. then creates a visual to see its costs.

Total Cost of Fluxurons- Graphical Image
Review the data below and answer the questions that follow.

I THE UNIVERSITY OF CHICAGO
E m ECONOMICS
mm FOR EVERYONE




Economics for Everyone Unit: The Seller’s Problem
Lesson 2 of 2: The Costs & Rewards of Doing Business
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4. How does the total cost curve relate to the fixed cost and variable cost curves as
output increases?

5. Whatdollar amount is the vertical distance between Total Cost and Variable Cost?
What is that dollar amount equivalent to?

6. Ifthe firm produces zero units, what is the total cost, and why does it have that
value?

[ ]
¥ TEACHER Answer Key:
Q#1: The total cost is the sum of fixed costs and variable costs:
Total Cost=Fixed Cost+Variable Cost

e Fixed Costs: These do not change with the level of output (constant at $20).

e Variable Costs: These increase as output increases.

o Total Costs: This will rise as outputincreases, solely because variable costs go
up, while fixed costs stay the same.

Q#2: Fixed Costs: Remain unchanged at $20 for all quantities produced.

e Variable Costs: Increase as output increases. For example, producing more
Fluxurons requires more materials and labor, raising variable costs.

Q#3: Even when output is zero, the company still pays the fixed cost of $20. These are
incurred regardless of production and could include items like rent, salaries for
permanent staff, and equipment leases. Such costs must be paid whether or not
anything is produced.
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Q#4: The Total Cost curve mirrors the shape of the variable cost curve. As Variable Cost
increases, so does Total Cost.

Q#5: The vertical distance between the two is $20, which equals Fixed Cost. This reflects
the formula TC=FC +VC

Q#6: Even when the firm produces 0 units, its Total Cost is $20. That is because with 0
units, the firm has no Variable Costs, but it still must pay its short run Fixed Costs.

STEP #3 Breaking down the three parts of the Seller’s Problem:
Part 3: The Seller’s Reward (Profit!)
The Seller’s Reward: A Basic Approach (15 minutes)

' Teacher Background Information: This activity is designed to help students connect
the concepts of costs, revenue, and profit in a way that’s practical and easy to
understand. The purpose is to move students beyond just calculating costs and
introduce them to the idea of revenue—the money a business brings in from selling its
product.

The following activity guides students to see how revenue is calculated (price times
quantity), and how it relates to total costs. Ultimately, students will use these
calculations to determine profit and see how businesses decide how much to produce in
order to maximize their gains.

Instructions: Either cover in lecture or print and ask students to read the following
background on revenue.

The Rewards of Doing Business: Introducing Revenue

We’ve discussed that if you’re running a business, you’ll want to know not just what it costs to
make your product, but also what you stand to gain from selling it. So far, you’ve seen how costs
behave as you produce more—fixed costs stay the same, variable costs increase as do total
costs (as shown in the graph above). But what about the money a firm earns from selling the
product?

This is where revenue comes in. Revenue is the reward for your effort: it’s the money you earn
from selling your product. For every unit you sell, you bring in a certain amount—your price.
When a firm multiplies that price by the number of units sold, and you get your total revenue.
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In a perfectly competitive market, you don’t get to set the price; you’re known as a price taker.
The market tells you the price, and you can sell as much as you want at that price. This means
your total revenue increases in a straight line as you sell more, and the extra revenue from each
additional unit—the marginal revenue—is always the same as the market price.

Revenue is the amount of money the firm brings in from the sale of its output. Total Revenue =
(price per unit) x (quantity sold).

In this case assume the Fluxurons sell in a perfectly competitive market, meaning the firms that
produce them have no control over their price because these types of goods are perfectly
identical. Given the demand for Fluxurons, the price in this case is $10. The following table
shows total revenue based on that price.

Total Revenue table for Sales of Fluxurons

Quantity Price Total Revenue

0 $10 $0

1 $10 $10
2 $10 $20
3 $10 $30
4 $10 $40
5 $10 $50
6 $10 $60

Now, Fluxuron Ltd. can determine its profit. This is calculated by subtracting Total Cost from
Total Revenue (TR-TC). Using only Total Data, the accountants at Fluxuron Ltd. would have to
guess and check to see how much to produce. In this case, the firm should produce a quantity of
6. (Students should calculate profit at each level to confirm that this is the profit maximizing
quantity.)

Please note that just because Fluxuron Ltd. is producing the maximum amount does not mean
that all firms always produce the maximum amount.

Firms are attempting to maximize profit, not revenue. A more precise way of determining profit
is discussed in the Deeper Dive sections that follow.

\ DEEPER DIVE
STEP #4 Watch the Explainer Video: Production and Profit
Maximization (15 minutes)

@ Production and Profit Maximization (12:20 min)
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As noted above: the first half of this explainer video is also an excellent overview of
key terms and phrases for this unit.

The seller's problem involves deciding what to produce and how much to produce
by transforming inputs into outputs, while considering production costs and
potential revenue. The short run production process is influenced by variable inputs
like labor and fixed inputs like capital, with the marginal product and law of
diminishing returns describing changes in output. Production costs include variable
costs (e.g., labor) and fixed costs (e.g., capital), and total cost is the sum of both
types. In a perfectly competitive market, firms maximize profits by producing
additional units as long as the marginal cost is less than the market price,
continuing until marginal revenue equals marginal cost. The goal of the firm is to
maximize profits by analyzing the relationship between costs and revenues in terms
of marginal changes.

\ DEEPER DIVE
STEP #5 Cost of Doing Business Using Per Unit & Marginal
Cost (20 — 30 minutes)

= Teacher Background Information Total cost measurements are less important in

' determining the profit maximizing quantity. Successful businesses think on the
margin. Work through the following lecture with your students.

Marginal means additional in the study of economics and is the key to determining
the ideal amount to produce in order to maximize profit. How firms determine profit
will be discussed in a later section. For now, recognize that businesses will break
down their total cost measurements and determine them on a per-unit basis.
Consider the following example:

Let’s briefly revisit the lemonade stand in Step 1 to review the decision-making
process firms use to determine the quantity they should produce. Assume that 50
cups of lemonade results in total costs of $25. A more important measurement for
determining the profit maximizing cups of lemonade to sell is to determine how
much each cup of lemonade costs. In this scenario, each cup of lemonade costs
$0.50 ($25/ 50 cups). These are known as per-unit costs and come in the form of
either Average Costs or Marginal Cost. This information also gives the firm a better
idea of what price they should charge, if they are in a market where they can
determine their own price. If they charge a price of less than $0.50 per cup of
lemonade, they will earn a loss.
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Per unit costs are determined by dividing total costs by the quantity of output
produced gives you the average total cost. This measurement equals average
fixed cost + average variable cost, both of which are important measurements in
determining how much quantity a firm should produce. Marginal cost is
determined by calculating the change in total cost by the change on output. You can
find the formulas for these calculations below. Also, the following table includes
the Total Cost Data and Per-unit Cost data for the Wisconsin Cheeseman’s boxes of
cheese discussed in the video from the previous section.

The formula for average costs:

e Average Total Cost = Total Cost + Quantity
e Average Variable Cost = Total Variable cost + Quantity
e Average Fixed Cost = Total Fixed cost + Quantity

The formula for marginal cost:

e (ATotal Cost) + (A Quantity) = Marginal Cost (the Delta symbol [A] means
“changein”)

TOTAL COST _ VArRaBLE CosT " FIXEP COST
aQ a aQ
[0) @) | ) (4) (s) &) (] 8) (G ()]
auTPUT NUMBER OF MARGINAL VARIABLE FIXep TOTAL AVERAGE AVERAGE AVERAGE MARGINAL
PER PAY WORKERS PROPULT = cosT (Ve) COsT(FL) €0sT (T¢) TOTAL COST VARIABLE FIXep cosT(Me) =
CHANGE IN =472 X =(4) +(5) aTe) = £osT £0sT CHANGE IN
(0] 2) @) 7 (ave) = @Fe) = [(&) / CHANGE|
@70 [(HVA] INCD
a o a $0 $200 $200 $0 $0 $0 $0
[efe] | [ele] $72 $200 $272 $2.72 $0.72 $2.00 $0.72
207 Z 107 $144 $200 $344 $.66 $0.70 $0.97 $0.67
32| 3 4 $216 $200 $416 4$1.29 $0.67 $0.62 $0.63
444 4 123 $288 $200 $488 $l.10 $0.65 $0.45 $0.59
558 5 4 $360 $200 $560 $l.00 $0.65 $0.36 $0.63
664 (23 106 $432 $200 $632 4$0.95 4$0.65 $0.30 $0.68
762 7 a9 $504 $200 $704 $0.92 $0.66 $0.26 $0.73
854 8 9z $576 $200 $776 $0.91 $0.67 $0.23 $0.78
939 q 85 $648 $200 $848 $0.90 $0.69 $0.21 $0.85
1,019 e] 80 $720 $200 —l $9z0 $0.90 $0.7I $0.20 $0.90

The table above shows the costs of production for Wisconsin Cheeseman’s boxes
of cheese on a per-unit basis. Columns 7-9 show the Average Costs while column
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Unit: The Seller’s Problem

10 shows marginal cost, which measures how much each additional box of cheese

costs to produce.

Use the table above to answer the questions that follow:

as production increases? Explain.

Visualizing the Per-unit and Marginal Cost data

. What happens to Average Total Cost (ATC) and Average Variable Cost (AVC)

What happens to Marginal Cost (MC) as production increases? Explain.
Why does average fixed cost (AFC) always decrease as outputincreases?

The graph below shows the shapes of all of the average cost curves, and the

marginal cost curve. Moreover, it shows students that there is an intimate link

between production, the firm’s demand for inputs, and costs.

CHEESEMAN PROPUCLTION

PRICE 425 | mc
2.0
cei ave
.o}
9.5 |-
1 1 i & i
500 1,000 1,500 2,000 2,500
QUANTITY

the curves to cost data.

Teacher Tips: It is important, and challenging, for students to connect the shape of

2

I THE UNIVERSITY OF CHICAGO

m ECONOMICS
mm FOR EVERYONE




Economics for Everyone Unit: The Seller’s Problem
Lesson 2 of 2: The Costs & Rewards of Doing Business

Using the data from the Cheeseman short run cost of production, answer the following
questions. Remember, the graph is a reflection of the data in the previous table.

1. Describe the shape of the average total cost (ATC) curve look like in the short run.

2. Why does the marginal cost (MC) curve decrease and then increase?

3. What economic principle explains the shape of the ATC, AVC and MC curves?

4. What happens to ATC when marginal cost MC is below ATC? What about when MC
is above ATC? Explain.

[ ]

¥ TEACHER Answer Key: Cost Table
Q#1: What happens to Average Total Cost (ATC) and Average Variable Cost (AVC) as
production increases? Explain.

In this example, ATC generally decreases, while AVC decreases and then increases.
This reflects the law of diminishing returns. Firms costs decrease as they increase
marginal product, but then they rise as marginal product increases at a decreasing
rate. (See the Production and Productivity Lesson)

Q#2: What happens to Marginal Cost (MC) as production increases? Explain.

Like the Average cost curves, MC decreases and then increases. This reflects
the law of diminishing returns. At low levels of production, adding more input
(e.g., workers) often increases productivity due to better specialization and
utilization of resources. This means the cost of producing each extra unit
(marginal cost) actually falls.

After a certain point, adding more input leads to smaller and smaller increases in
output. Since each new unit of input adds less additional output, it costs more to
produce each extra unit—so the marginal cost rises.

Q#3: TFC is a constant. AFC is the same number divided by an ever-increasing
Quantity, therefore, as production increases, AFC will continually decrease.
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) | TEACHER Answer Key: Graph showing cost data
Q#1: It has a U-shape.

Q#2: It has a shallower U-shape. Some people have observed that it reflects the
swoosh from a popular shoe brand.

Q#3: The Law of Diminishing Returns explains why these curves look this way. Costs
initially decrease due to specialization of resources. As production continues, the law
of diminishing marginal returns is seen through less per-unit production of goods and
therefore increased per-unit costs.

Q#4: ATC decreases when MC is below it and it increases when MC is above it. The
per-unit cost curves reflect the mathematical relationship between average and
marginal. This is because when a marginal number is less than the average, the
average decreases and when a marginal number is greater than the average, the
average increases. MC has the same impact on the AVC curve as well.

N DEEPER DIVE

STEP #6 | Breaking down the three parts of the Seller’s Problem:
The Rewards of Doing Business- Thinking on the Margin
and Calculating Profit (10 minutes)

The Rewards of Doing Business: Marginal revenue and the Profit Maximization
Quantity

As mentioned above, a perfectly competitive firm takes the market price as given
(i.e., itis a price-taker) and can sell as many units as it wants at the given price.

In order to determine the exact profit maximizing quantity to produce, a firm will
need to determine the marginal revenue which is the change in total revenue
associated with producing one more unit of output. For a perfectly competitive firm,
MR happens to be the same as the market price. Since the price stays the same,
every time the firm sells one more, its total revenue increases by that price. We
determine the marginal revenue with the following formula:

A Total Revenue + A Quantity = Marginal Revenue
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Thus, the competitive firm’s (residual) demand curve and its MR curve are identical
and horizontal.

Putting It All Together: Using the Three Components to Do the Best You Can—
Armed with a better understanding of how firms produce goods, the costs of
production, and the market rewards in terms of revenues from customers, we put
all of the parts together and determine how to maximize profit.

The profit-maximizing rule is to expand production until marginal revenue
equals marginal cost, or MR = MC.

\ DEEPER DIVE
STEP #7 Watch the Explainer Video: Calculating Profits

@ Calculating Profits (3:10min)

This video dives into calculating profits and distinguishing between economic and
accounting profits. The example of the Wisconsin Cheese Man is used, a perfectly
competitive firm where profits are maximized when marginal revenue equals
marginal cost. Profits are calculated using the formula: profits = (price - average
total cost) x quantity. The video explains that while accounting profits are revenues
minus explicit costs, economic profits also subtract implicit or opportunity costs.
Thus, a firm can still be viable even with small or zero economic profits.

How to Calculate Profit
Then profit can be written as

Profit = Revenue — Costs = (units sold) (market price — unit cost) = Q(P-ATC)
where Q denotes the quantity produced (and sold), P is price, and ATC is
average total cost.

»nomic Profit versus Accounting Profit—Economists include
opportunity costs, whereas accountants use historical costs. Consequently,
economic profits differ from accounting profits. Accounting profit omits the
opportunity cost of an alternative use of an input.

Suppose your plumbing firm has been stockpiling copper inputs for months
when all of a sudden, the price of copper skyrockets. It could be the case
that your firm would be more profitable switching from providing plumbing
services to being a copper dealer. When making the decision about selling
copper, one should use the current price of copper, rather than the historical
price, which is no longer relevant!
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STEP #8 Watch the Core Video: Producer’s Surplus &
Answer Comprehension Questions (10 minutes)

' Teacher Background Information
The following video lays the conceptual foundation for producer surplus allowing students to
grasp the idea of market created benefits that can be accrued by firms who seek to improve
efficiency and productivity.

The video does not, however, discuss Economic Surplus (Consumer Surplus + Producer
Surplus) in order to identify or calculate Deadweight Loss as a result of market
disruptions (price floors and ceilings, tariffs, quotas, etc.). Learning standards along
these lines for courses such as AP Microeconomics and IB Economics will need to be

addressed by the instructor elsewhere.

@ Producer’s Surplus (2:51min)

In this video, Dr. Angela Dooku introduces the concept of producer surplus, which
represents the extra benefit producers receive when they sell goods at a market price
higher than their marginal cost of production. Using the example of a smartphone glass
manufacturer in a perfectly competitive market, the video explains how firms continue
producing until marginal cost equals marginal revenue. The area between the market price
and the marginal cost curve—up to the quantity produced—represents the producer
surplus.

The video emphasizes that producer surplus is not just a theoretical concept; it’s a
practical tool used by economists and policymakers to evaluate how changes in market
conditions or regulations affect producers. Understanding producer surplus helps
students connect firm behavior to broader economic outcomes and policy decisions.

‘2; Video Comprehension Questions

1. Whatis producer surplus?
A. The total revenue a firm earns from selling its goods
B. The difference between the market price and the producer’s marginal cost for
each unit sold
C. The cost of producing one more unit of a good
D. The amount a consumer saves when buying a product at a discount
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2. Ina perfectly competitive market, a smartphone glass producer sells screens at
$100 each. If the marginal cost of producing a screen is $60, what is the producer
surplus for that unit?

A. $160
B. $100
C. $60
D. $40

3. How can producer surplus help government leaders make better decisions?
A. It tells them how much money consumers save when shopping
B. It shows how much profit a company makes after paying taxes
C. It helps them understand how new laws or policies might affect businesses
D. It tells them what prices companies should charge for their products

ANSWER KEY: 1) B; 2) D; 3) C

\3 DEEPER DIVE

STEP #9 Watch the Explainer Video: Calculating Producer
Surplus

ﬁ Calculating Producer Surplus

This video explains the concept of producer surplus, which is the difference
between the market price and the marginal cost curve, or willingness to accept. Itis
graphically represented as the area above the marginal cost curve and below the
equilibrium price. Using the example of the Wisconsin Cheeseman company, she
demonstrates how producer surplus results from selling units at a price above their
marginal cost.

The equation for calculating producer surplus is represented by the area above the
supply curve (marginal cost curve) and below the market price.

In the case of a linear supply curve and a constant market price (as in the video), the
producer surplus can be calculated using the formula for the area of a triangle (Y2 X
Base X Height)

In this formula:
The Base is the quantity of goods sold.
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The Height is the difference between the market price and the lowest price at which
producers are willing to sell the first unit of the good (typically the intercept of the
supply curve with the y-axis, if the marginal cost starts at zero).
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