CHAPTER 1
WHAT ECONOMICS ISAND HOW IT HELPS YOU SUCCEED IN YOUR CAREER AND LIFE

9 What'sin It for You?

Why are you taking this course? We suspect, most of you would say, "because it's required."”
OK. But how about the proven fact that learning economics actually helps you make good
business and personal-life decisions? to see how, you first need to have a clear understanding
of what economics is. Misconceptions about the subject of economics anditsrole in real world
are widespread, with the perceptions ranging from "it tells you how to get rich quick" to "it's
all about government policies" to "it's a bunch of abstract theories with dense math that have
no use in real life." in this chapter, and the whole course for that matter, we try to dispel
these and other common misconceptions about economics and help you discover the power of
economic thinking—an invaluable asset that hel ps you succeed in your career and life.

We first define the subject of economics in general and business-oriented applied microe-
conomics economics in particular. then, we present key concepts and ideas of economics that
we will discuss in more detail throughout the course. after this overview, we outline the
methods used to examine economic relationships and recommend solutions for real-world
problems. Finally, we explain how the knowledge and skills learned from this and other eco~
nomics courses can open exciting career opportunities for you and help you succeed in your
career and life.

Learning Objectives

at completion of this learning module you are expected to be able to:

« Define and explain the subject of microeconomics

« Define, explain, and apply (at abasic level) key concepts and principles of economics:
opportunity cost, cost-benefit analysis, choice at the margin, gains from trade, and &=
ficiency

e Explain what it means to think like an economist and how economists use models and
datato examine real-world problems and help find solutions.

e illustrate how economics is used in various organizations and outline career opportu-
nities for college graduates skilled in economics
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11 Applied Microeconomics in Perspective

Economics in general studies human behavior in most, if not all, of its manifestations. As
such, it offers a way of thinking about how the world works and a framework for making
choices and decisions of all kinds. Economics gives us a unique perspective on awide variety
of human activities and social institutions. A common thread running through all definitions
of economics is that it is the study of how individuals, who have virtually limitless wants,
choose to allocate scarce resources to best satisfy their wants. This leads us to what econo—
mists call "the economic problem."

The Economic Problem

Think about all the things people consume: food, housing, clothing, transportation,
healthcare, entertainment, and many more. The list is endless. We are never satisfied with
what we have and will forever be lured by more tempting foods, more cleverly engineered
electronic devices, more up-to-date fashions, etc. Why can't we have everything we want? The
answer is, because for usto consume good or services, they first need to be produced. And to
produce them, the economy needs resources, such as land, structures, machines, energy,
and workers with certain skills. Economists call things used to produce goods and services
factors of production.

Unlike our wants, society's resources are limited or, as economists say, scarce and therefore
can produce only certain amounts of goods and services. Scarcity is an important general
concept in economics. It means the resources available to individuals and society are not
enough to produce the amounts of goods and services that would satisfy all the desires for
them. All individuals, businesses, and societies—no matter how wealthy they are—face scar-
city one way or another. The United States, for example, has 1.5 million sq. miles of land,
much of which isrich in natural resources (such as natural gas, oil, iron ore, and gold), 960
million acres of agricultural land, more than $51 trillion worth of capital stock (yes, 51 with
twelve zeros!), and 160 million people in the labor force, many of which are highly skilled.
Y et, these tremendous amounts of resources are far from being sufficient to produce all the
goods and services that 320 million people resided in the United States would like to have.
We want healthier food, bigger and more comfortable homes, faster and safer transportation,
more effective health care, better schools, more security, and the list goes on.

So, all of us face the situation in which the limited resources we have cannot satisfy all our
endless wants. This is the economic problem. And this is what defines the subject of eco-
nomicsin general. Since we cannot satisfy all our wants, we must make economic choices, i.e.
decide which wants to satisfy and which ones to do without. Families must decide whether
to spend their money on a new car or a fancy vacation. Towns must choose whether to put
more of their budget into police and fire protection or into the school system. Governments
must decide whether to devote more funds to national defense or to protecting the environ—
ment. The role of economics is to explain how all these decisions are made and how we can
get as much as possible of what we want. That is:

Economics is the study of how people make choices under the condition of scarcity and
how to direct scarce resources in the way that best satisfies their wants.
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the economic problem appliesto all individuals, businesses, and societies. Methods of deal-
ingwith it differ depending on resource endowment, available technology, economic and legal
systems, cultural traditions, and religious beliefs; but the fundamental problem is the same
everywhere and at all times.

The Subject of Applied Microeconomics

Y ou might remember from your introductory economics courses that economics has two
branches, microeconomics and macroeconomics. Microeconomics focuses on individual
units that make up the economy: households, firms, industries, and markets. M acr oeco-
nomics studies an economy as awhole, dealing with such issues as economic growth, unem-
ployment, and inflation.

in this course we study applied microeconomics, which provides analytical frameworks for
making individual and business choices. those choices may be private, such as how much
you should invest in getting your college degree, whether you should buy a new car or a used
one, how to price your laptop on eBay, how much help to hire for abusiness you run and how
to price your product, etc. or they may be public choices, such as whether to impose atariff
on imports from China, whether to sign an international agreement on climate change,
whether to raise the cigarette tax and use the additional budget revenue to increase the fund-
ing of higher education, etc. these are all economic choices and they are all important.

In this course, we focus on private choices made by firms and consumers. We start with
examining how decisions made by consumers and producers determine prices and quantities
of goods sold in competitive markets and how various events influence those decisions. then,
we look deeper into how individual consumers and firms make their choices. on the producer
side, those choices depend to a large extent on what kind of market the firm operates in, so
analyzing firms' decisions in various market structures, from perfect competition to monop-
oly, is an important part of this course. Government economic policies and regulations—such
as taxes, subsidies, and price controls—surely affect producers' and consumers' choices, and
we examine them from that perspective. thus, we can define the subject of this course as

applied microeconomics that studies how producers and consumers interact, how govern-
ment policies affect their choices, and how optimal decisions can be made given certain
market conditions and other constraints.

g Checkpoint 1

the subject of this course is best defined as the study of which of the following?
a. Various microeconomic theories

B. How businesses can influence government policies in the way that best achieves their
goals

C. How consumers and producers make optimal decisions given certain market conditions.

D. How firms respond to government macroeconomic policies



Page4

E. How amarket economy works

Check your answer

1.2 Foundations of Economics

Before we dive deeper into the specific topics of applied microeconomics, let's outline five key
concepts on which they are based: (1) opportunity cost, (2) cost-benefit analysis, (3) marginal
thinking, (4) gains from trade, and (5) efficiency. We will use these concepts throughout the
course, applying them from various perspectives.

True Cost s Opportunity Cost

While it is customary to view costs as the money paid for goods or services, it is usually not
an accurate measure of true costs. Often, the amount of money you pay to get something is
only part of what it actually costs you and in some cases, only part of that amount is your
true cost. How come?

Economists measure the cost of everything as opportunity cost. As we discussed above,
scarcity forces us to make choices. And when we choose to get or do something, we almost
always have to give up something else. The value of what we give up is the opportunity cost
of what we get. Thatis:

The opportunity cost of what we get is the value of what we give up to get it.

Here are two examples that illustrate the concept of opportunity cost.

Example 1. How Much Does It Cost to Have a Break?

Polinais afreelance graphic designer. She earns on average $40 per hour and has no problem
getting new clients and take on more work. She's been working hard and has gotten tired, so
she decides to take abreak and go to arock concert. She gets aticket for $55 and expects to
spend $10 on snacks and drinks. It will take her 5 hours and $5 worth of gas to get to the
venue, attend the concert, and come back. What is Polina's cost of going to the concert?

Let's calculate Polina's opportunity cost. Surely, the money she pays for the ticket, snacks
and drinks, and gas ($55 + $10 + $5 = $70) is part of it because she is giving up something
else she could buy for that money. But she is also giving up 5 hours of her time that she could
spend working on her design project and earn $40x5 = $200. These forgone earnings together
with the monetary costs associated with attending the concert amount to Polina's total op-
portunity cost of $70 + $200 = $270.

Polina's $270 cost of going to a rock concert might not look plausible, but it is actually a
much more accurate estimate of what the concert will cost her than just the monetary cost of
$70. Since $270 iswhat she actually gives up if she chooses to go to the concert, it is her true
cost of it that she should take into account when making her decision.
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Example 2: The Opportunity Cost of Summer School

Bart, a Georgia southern student, is considering taking courses this summer. tuition and
fees for the two courses he intends to take are $1,890, and the estimated cost of booksis $200.
Bart isrenting an apartment near the campus for $500 per month and will live in it no matter
whether or not he goes to school in the summer. His other living expenses won't depend on
whether or not he takes summer courses either. Further, Bart is offered a summer job that
would pay $2,000, but he would not be able to take it i f he goes to school. How much will the
summer school cost Bart?

To calculate Bart's true cost of the summer courses, let's see what he gives up if he decides
to take them. that includes tuition, fees, and books—since by paying this money for the
school, Bart is giving up something else he could buy for it. But what about the rent he pays
for his apartment? surely, Bart gives up this money too, but it has nothing to do with his cost
of the summer school, as he pays the same amount no matter whether or not he attends it.
The same is true about his living expenses. so, when calculating Bart's opportunity cost of
the summer courses, we only include tuition, fees, and books: $1,890 + $200 = $2,090. Fur-
ther, to attend the school, Bart has to give up ajob that pays $2,000, which means these
forgone earnings are part of his opportunity cost aswell. Thus, Bart's total opportunity cost,
i.e. his true cost of the summer school, is $2,090 + $2,000 = $4,090. And that's the cost he
should consider when deciding whether or not to take the summer courses.

When determining the opportunity cost of a choice, it is important to keep in mind that:

When there are several alternativesto achoice and they are mutually exclusive, only one
of them, the best one, should be used to determine the opportunity cost.

Back to our first example, suppose polinaisconsidering giving up freelancing and working
for hire instead. She has two offers of afulltime job: one at Stark Graphics, Inc., which pays
$35 per hour, and the other at Thor Images, Ltd., paying $45 per hour. Recall that as afree-
lancer, she earns $40 per hour. If she quits freelancing and accepts the job at Thor Images,
what will be her opportunity cost?

The answer is $40 per hour. To see why, note that Polina's choices are mutually exclusive:
she is quitting freelancing, and she cannot work two fulltime jobs at the same time. Thus,
only the best alternative to her choice—continuing freelancing and earning $40 per hour—
counts. So, that's her opportunity cost.

g Checkpoint 2

Dan is calculating the opportunity cost of getting his college degree. If he goesto college, each
year, he'll pay $9,000 for tuition, $1,500 for textbooks, $4,500 for housing, and $2,500 for food.
If he decides not to go to college, his parents will let him live at home for free, and he will
spend only $1,000 per year on food. The rest of his expenses won't depend on whether or not
he goes to college. While deciding whether to go to college, Dan is offered ajob paying $30,000
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per year, which he won't be able to take if he goes to college. What is Dan's opportunity cost
of four years in college?

Check your answer

Benefits vs. Costs: Choice at the Margin

Now you know how to determine the true cost of an action. The question, however, is whether
that action should be taken. Should Polina go to the concert? Should Bart take the summer
courses? To answer these questions, we need to know the person's benefit from taking the
action along with her opportunity cost of it. That is, we need to determine the value the per-
son gains by taking the action and compare that value with the person's opportunity cost.

How can we evaluate a person's benefits? Can we, for example, attach a dollar value to
Polina's enjoyment of the rock concert? Economists measure a person's benefit—i.e. the value
received from consuming a good or a service—by the highest price she iswilling to pay for it,
whichiscalled willingnessto pay. Thatis:

The benefit (or value) received by aperson from enjoying a good or a service is the high-
est price the person iswilling to pay for it.*

Is Polinawilling to pay $270 for the rock concert? One way to find it out is to ask her (or she
can ask herself) whether she would give up going to the concert if offered that amount in cash
instead. If she would, than her benefit from the concert is less than $270. If she would not,
that means she values enjoying the concert at higher than $270.

The decision-making rule thenis:

Compare the benefit of taking an action with the opportunity cost of it. If the benefit
exceeds the cost, take the action; if the cost exceeds the benefit, don't.

So, Polina will go to the concert if the value she places on enjoying it is higher than her
opportunity cost of $270, and she won't go if she values it below $270.

The same principle is used to make business decisions. In that case, the benefit is the revenue
received from selling a product and the cost is the opportunity cost of producing and selling
it (which is not necessarily, and usually not, the same as the firm's accounting cost).” Let's
consider another example.

Example 3: Can an Economist Make a Good Manager?

Elizabeth, a student majoring in economics at a small college, is running a student theater,
called Actonomics, which plays sketches illustrating how economics principles work in the

' We discuss how to evaluate the benefits (utility) received by consumers in more detail in Chapter 5.

> We address the difference between economic costs (i.e. opportunity costs) and accounting costs in
more detail in Chapter 6.



Page7

real world. The theater becomes so popular that there is not enough room on campus to sat-
isfy the demand for its shows. So, Elizabeth is looking for an external venue for an all-day
festival.

As a good economist, she estimates the Actonomics's opportunity cost of such a festival,
compares it with the expected revenue from the ticket sales, and figures out that the most
Actonomicsis willing to pay to rent an auditorium is $400.

A recently built concert hall in town, called Midtown Hall, is a perfect venue for the festi—
val. So, Elizabeth approaches Dwight, an account manager at Midtown Hall, and asks him if
she could rent the auditorium for the whole day on the upcoming Monday. Dwight says yes,
as no other event is scheduled for that day, and tells Elizabeth that the rent will be $1,300.

Surprised, Elizabeth asks Dwight to explain why the rent is so high and here is what he
says: "Midtown Hall is still repaying abank loan taken to help pay for its construction, which
is $600 per day. Also, we pay $100 per day for the building insurance and $200 per day in
property taxes. The extracost of electricity andjanitorial services for a one-day event is $250.
So, the total cost we would need to cover is $1,150. With our usual profit margin added, the
charge is $1,300."

Elizabeth suspects that Dwight did not do well in his economics classes when he was in
college. She says, "Well, I'm offering you $300, which is a pretty generous offer, and you'll
make a profit if you accept it." Dwight thinks Elizabeth is kidding him. Fortunately, his su-
pervisor, Jan—who has a degree in economics—happens to be around and overhear the con-
versation. She agrees with Elizabeth and even offers her a job as a financial manager at
Midtown Hall. Elizabeth accepts the offer. Later, she uses her adventure at Midtown Hall to
write a new sketch for Actonomics.

Elizabeth's sketch ends with the scene where Jan explains puzzled Dwight why she has
agreed with Elizabeth. Try to figure it out yourself before reading the explanation below.

Can you see why Jan agreed with Elizabeth? As economists, they both used the decision
rule we've stated above: compare the opportunity cost of renting out the facility with the
benefit of it, and if the benefit exceeds the cost, accept the offer. Midtown Hall's opportunity
cost is only the additional costs associated with the festival, i.e. the extra cost of electricity
and janitorial and other services ($250). And the benefit is the revenue received, i.e. the
amount of rent that Elizabeth would pay ($300). Since the benefit from renting out the audi-
torium exceeds the cost, Dwight should have accepted Elizabeth's offer. In fact, he should
have accepted any offer above $250 (that's why Elizabeth said her offer was generous). By
refusing to accept $300 to cover the additional costs of $250, Dwight was about to lose the
opportunity for Midtown Hall to make an extra profit of $50.

The other costs that Dwight included in his calculations were not opportunity costs and
therefore should not have been taken into account. Can you see why not? The concert hall
has to repay the bank loan and pay the insurance premium and property taxes no matter
whether or not Actonomics rents the facility. That is, those costs are irrelevant when making
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the decision whether to accept Elizabeth's offer. And the "usual profit margin" isirrelevant
here either. Since no one else wants to rent the auditorium on that day, Midtown Hall would
not receive any profit on it at all if it refused Elizabeth's offer. o

Sunk Cost

The analysisin Example 3 leads us to arelated important principle of decision making. Note
that repaying the bank loan, paying for insurance premium, and property taxes are costs that
the Midtown Hall could not avoid. It has already invested the money to construct the facility,
sighed a contract with the insurance company, and is obligated to pay property taxes by law.
These are what economists call sunk costs.

A sunk cost is a cost that has already been paid—or must be paid due to an unavoidable
commitment—and that cannot be recovered or refunded.

Another illustration of a sunk cost would be if Bart in Example 2 rented his apartment for
the whole year and the lease agreement obligated him to pay the rent for twelve months—no
matter whether or not he lives in the apartment—and forbade subletting. In that case, the
amount of rent Bart pays for the apartment would not influence his opportunity cost of taking
summer courses even if he could, say, live in his parents' house for free during the summer
in case he decided not to go to school. In general:

Sunk costs are not opportunity costs and therefore should not be taken into account when
making decisions.

The notion that rational decision makers only consider the opportunity cost of a choice and
ignore sunk costs—or as economists call it think at the margin—is one of the key themes
in economics. In reality, however, people—consumers, firm managers, and government offi-
cials alike—are often influenced by sunk costs when making decisions. Inbehavioral econom-
ics, thisisknown asthe sunk cost fallacy. We discuss it in more detail in Chapter 5.

9 Checkpoint 3

Suppose Sony has decided to develop anew digital camcorder. The project costs 22 billion yen
to complete. The company's managers expected that the new camcorder would bring 28 bil-
lionyenin additional sales. When Sony has already invested 12 billion yen, it suddenly finds
out that Canon is introducing a similar camcorder, which is expected to reduce Sony's reve-
nue from its new camcorder to 9 billion yen. Would you advise Sony to finish the project and
launch the new camcorder or discontinue it?

Check your answer
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Marginal Analysis

The choices in our examples above are all "yes-or-no" decisions: to go or not to go to a concert,
to take or not to take summer courses, to accept or not to accept an offer. But the principle of
thinking at the margin also applies to "how-many' (or "how-much") type of choices, which
individuals and firms have to make even more frequently. In this case, the decision maker
compares the marginal benefit of increasing the activity (e.g., selling one more unit of a prod-
uct) with its marginal cost.

The marginal benefit is the additional benefit received from an increase in an activity.
The marginal cost isthe additional cost resulting from an increase in an activity.

The decision-making rule then is:

Continue to increase the level of the activity as long as the marginal benefit exceeds the
marginal cost. Stop before the marginal cost becomes greater than the marginal benefit.

Our next example illustrates how marginal analysis works.
Example 4: The Barbershop is Open Until...?

Hannah, a student living in a college town, runs a small barbershop at her home. The bar-
bershop is pretty popular among students, so Hannah has no problem with getting clients.
She charges $8 per haircut and gives on average 3 haircuts per hour. Her only significant
cost is the opportunity cost of her time. The longer her barbershop stays open, the more of
other, increasingly valuable, activities she must forgo. For example, if Hannah isworking at
her barbershop for two hours a day, she has to give up some time she would spend watching
TV ; if she works for another hour, she must also give up some of her study time, which she
values more highly; if her barbershop stays open for one hour more, she must forgo more
study time and also some of her sleep time, which is even more valuable to her, and so on.

The opportunity costs of each additional hour of Hanna's time are her marginal costs. We
can express them in dollar terms by determining the lowest amount of money that Hannah
wouldbe willing to accept in order to forgo her best alternative to working for each additional
hour. These marginal costs are shown in Table 1.

The table also shows Hannah's marginal ben- Tablel Hanna'sMarginal
efits from staying open for an additional hour, Costs and Marginal Revenue
which are the monies she receives from clients
during that time. Economists call it mar ginal Marginal Marginal
revenue. Since Hannah gives three haircuts Hour Cost Revenue
per hour and charges $8 per haircut, her mar- © $)
ginal revenue from each additional hour of .
work is $18x3 = $24. First 6 24
Second 12 24
Hanna's barbershop opens at 5:00 pm (after )
Third 22 24

she and most of her clients are done with their
classes). For how long should it stay open? Fourth 36 24

Fifth 54 24
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Let's use the marginal analysis to figure it out. As the numbers in the table show, for the
first three hours, Hanna's marginal cost is below her marginal revenue. This means, up to
that point she is better off staying open. For example, staying open for the third hour brings
her an additional benefit of $24 - $22 = $2. The marginal cost of the fourth hour, however,
exceeds the marginal revenue. That is, if the barbershop continues to stay open for another
hour, Hannah will be worse off (by $36 - $24 = $12). Thus, her best decision is to stay open
for three hours, i.e. from 5:00 pm to 8:00 pm.

9 Checkpoint 4

Viola gives private piano lessons. She is a good music teacher, so she has no problem with
getting customers. Violacharges $30 per hour for her lessons. Her only significant cost is the
opportunity cost of her time. The more time she spends giving her piano lessons, the more of
other, increasingly valuable, activities she must forgo. The table shows the costs of each ad-
ditional hour of Viola's time during a day. How many hours per day should Viola devote to
giving piano lessons?

Check your answer

TradeCreatesValue

Y ou might be surprised by the title of this subsection, which we claim to be one of key ideas
of economics. Is not trade a zero-sum game? That is, when abuyer gets a good or a service of
a certain value, doesn't the seller who parts with that good or service get the same value in
money so that no new value is created? To see why the answer to these questionsis "no," let's
revisit our discussion of benefits and costs.

Recall that:

The benefit that a buyer receives from a good she gets is the highest price she would be
willingto pay for it. And the value of that good to seller is his opportunity cost of providing
it.

In our Example 3, the highest price Actonomics was willing
to pay to rent the auditorium was $400, so the value it placed Hour Cost ($)
on being able to use it was $400. And Midtown Hall's oppor-

First 16
tunity cost of providing the facility for the festival was $250.
Thus, when Elizabeth rented the auditorium for $300, Acto- Second 20
nomicsreceived avalue of $400 while giving up only $300. And Third 24
Midtown Hall received $300 while giving up only $250. That Fourth 28
is, the transaction generated an additional value of $400 - Fifth 32
i

$300 = $100 for Actonomics and $300 - $250 = $50 for Midtown
Hall—atotal gain of $100 + $50 = $150. Sixth 36
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Note that both parties in our example entered the transaction voluntarily. As a student of
economics, Elizabeth could clearly see the gain from it for her company, and Jan could see
the gains for hers. If one of the parties did not benefit from the transaction, it would simply
not take place. Thus:

Trade creates value because voluntary transactions generate gains for both buyers and
sellers.

Further, the possibility to gain from trade gives people the incentive to specialize. In the
modern world this is done by setting up business firms that produce certain goods or services.
And when we specialize, we focus on certain activities, develop expertise in them and there-
fore become more productive, thus creating more value.

Gains from trade, however, can only be realized if potential buyers and sellers are brought
together in some way so that they can transact. Such arrangements are called markets.

A market is any arrangement that enables buyers and sellers to interact with each other.

Modern economies, therefore, are essentially collections of markets. Nearly everything,
from goods and services to resources and raw materials to real estate, financial assets, trade—
marks, and intellectual property, is traded in various kinds of markets, from bazaars and
farmers' markets to Walmart and auto dealerships to law firms and insurance agencies to
Amazon and eBay to mercantile and stock exchanges and financial intermediaries.

In the modern world where billions of voluntary transactions occur every day, market mak-
ing has become an important business itself. Companies such as Walmart, eBay, Amazon,
Alibaba, and many others specialize in facilitating markets for billions of buyers and sellers
around the world. More than 2 billion transactions per day take place on eBay alone. Can
you imagine how much value is generated by all those transactions?

9 Checkpoint 5

Suppose you were willing to pay $140 for atextbook to use it for the semester, but you bought
it for $90 at the bookstore. Now you have completed the course and the book is worth only
$30to you. Y ou can keep it or sell it back to the bookstore. The bookstore will pay you 50% of
the original price. Should you keep the book or sell it? If you make your best choice, how much
value will you get from the textbook overall?

Check your answer

Efficiency

In our everyday life, when we say aperson or acompany is efficient, we mean they work with
little waste or unnecessary effort. This is what economists generally mean by efficiency too.
More specifically, in economics efficiency means the absence of lost opportunities to generate
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value. As we've noted above, in today's world, billions of value-creating transactions take
place every day.

Economic efficiency is achieved when all transactions that can potentially generate value
for their participants are fully consummated.

In reality, however, not all opportunities to create value are effectuated. Some of them are
completely lost and others are not fully realized. Economists call these unrealized opportuni-
ties inefficiencies. Consider the following example.

Example 5: Can you find your perfect match?

Cindy, acollege student living in Georgia, is looking for alaptop computer that she could use
to edit videos. She is willing to pay $500 for it. Suppose this is the highest price that any
potential buyer of such a computer is willing to pay. At the same time, Zach, a video game
designer living in Ohio, just got a new powerful computer, so he is willing to sell the laptop
he used before—which has all the features that Cindy wants—for as low as $300. Suppose
this is the lowest price that any potential seller of such a computer is willing to accept. If
Cindy buys the computer from Zach (e.g., on eBay), this transaction will generate a value of
$200. (Can you see how?)

But what if Cindy and Zach never meet (in the cyberspace or otherwise)? If Cindy never
finds a laptop she wants offered for less than $500 and if Zach is never able to sell his laptop
for more than $300, the opportunity to generate that value of $200 will be completely lost.
Andif, for example, Zach sells his laptop to someone who places alower value on it (say, $450
instead of Cindy's $500), then the value gained from the transaction will be smaller ($150
instead of $200), i.e. the potential gain from trade will be partially lost.

In Chapter 2, we explain in detail how competitive markets help eliminate inefficiencies
such as in the example above and why market making has become an important business.

The concept of efficiency also applies to organizing production and managerial decision
making within a firm, from buying raw materials and parts from suppliers to managing cap-
ital and human resources to selling finished products. From this perspective, an efficient
manager is one who can spot unrealized value-generating opportunities and take full ad-
vantage of them by moving the company's resources from lower-valued to higher-valued uses.

Back to our Example 3, what would happen if Jan was not around and Dwight refused
Elizabeth's offer? The potential gains of $100 for Actonomics and $50 for Midtown Hall would
be lost. And since Dwight did not see the opportunity to generate value for his company and
would lose it, he was an inefficient manager. Elizabeth, on the other hand, was an effective
manager, as she could see right away how both Actonomics and Midtown Hall could gain
value from renting the auditorium for the festival and made her offer accordingly (so, no
wonder that Jan offered her ajob!).
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g Checkpoint 6

Maura, aphotography hobbyist, islooking for aD SL R camera. She iswilling to pay $700 for
it. At the same time, Steven, a professional photographer who just got a new high-end cam-
era, iswilling to sell hisold camera—which has all the features that M aurawants—for $400.
Maura and Steven never meet. Maura never finds a camera she wants offered for less than
$750, and Steven sells his camera for $450 to someone who values it at $560. In this scenario,
how much value was created by the transaction that actually happened? Assuming that
Maura is the potential buyer of the camera who are willing to pay the highest price and
Steven is the seller who is willing to accept the lowest price for it, how much value was lost
due to inefficiency?

Check your answer

13 How Economists Examine Problems and Help Find Solu-
tions

Building Economic Models

Economists develop and use economic theories to analyze real-life situations. To organize
their thoughts, they build models, which can be expressed in verbal, graphical, or mathe-
matical form. To be useful in helping economic agents—individuals, firms, and govern—
ments—make decisions, economic models must be practical, focused on the purpose at hand,
and empirically tested against real-world data.

To serve its intended purpose well, an economic model must abstract from factors that are
either irrelevant or won't change the results of the analysis significantly. We must abstract
from unimportant factors to isolate and examine most relevant influences because, as one
economist has put it, people's minds are limited and nature's riddles are complex. Humanity
has never progressed very far in understanding anything—be it biology, physics, or econom-
ics—without abstracting from many factors that are not essential to a given problem. Thus:

An economic model that performs and predicts well must present a simplified reflection
of the real world that makes the problem we are addressing easier to analyze.

To build such models economists make assumptions. It is tempting to judge an economic
model based on how realistic its assumptions are. We could reason that we should view with
skepticism the conclusions drawn from a model based on unrealistic assumptions, such as
"there are only two goods that a consumer can choose from," "the only two factors of produc-
tion that a firm uses are plain labor and homogeneous capital,' or "a firm produces only one
generic product.” We make such assumptions not because we think they are true but because
they make a model easier to follow and do not change any of the important insights we can
get from it.
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Note that economics is not the only science that models real-world relationships using sim-
plifying assumptions. Consider, for instance, what takes place in the chemistry lab. Various
chemicals are tediously measured, combined in a sterile beaker, and placed over a Bunsen
burner—all to learn about the properties of the chemicals involved. How realistic is such a
process? What takes place in the chemistry lab may never take place in nature, so we could
call virtually all chemistry experiments "unrealistic." However, chemists learn from these
experiments and are able to apply what they have learned to the "real world." Likewise, econ-
omists make simplifying assumptions to learn about essential relationships (e.g., between
the price a firm charges for its product and the quantity of the product demanded) and then
apply what they have learned to real life (e.g., to help firms make their pricing decisions).

The important point here is that models should be judged on the accuracy of their conclu-
sions, not on the accuracy of their assumptions. Remember this every time when you think
an economic model presented in this course is practically useless because its assumptions are
"ridiculous.”

The purpose of economic models presented in this principle-level course is mainly educa~
tional, i.e. to help you understand the essential relationships underlying optimal decisions
made by individuals and firms. Keeping our models simple makes it easier for you to see
these economic relationships at work and use that knowledge later, when studying more
elaborate economic models and applying them in practice.

On the other hand, oversimplified economic models, especially when their assumptions are
not stated clearly, can be misleading. Thiskind of "economics" is habitually exploited by pol-
iticians and companies to promote their hidden agendas. For example, you might hear oppo-
nents of government regulations referring to the notion of economics that unregulated com-
petitive markets provide the most economically efficient outcomes. But they "forget" to men-
tion that it is only true under certain conditions, which in many real-world situations don't

hold.

Albert Einstein once said, "Everything should be made as simple as possible, but not sim-
pler,” and that's the adage we strive to follow in this course. Throughout the course, we try
to avoid both unnecessary complications and oversimplifications to the extent possible. And
we hope studying economics with us will help you learn not only how economic analysis
works, but also think critically and be able to detect unstated assumptions and hidden pur-
poses behind illusory political and business promises propped by simplistic populist econom-
ics.

g Checkpoint 7

"An good economic model is one that is based on realistic assumptions and therefore can
make accurate predictions." True or false? Explain.

Check your answer
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14 Why Study Economics?

Given what you've learned so far about the subject, key ideas, and methods of economics, you
might already have a good answer to this questions. Economics can help you succeed in your
career and life in many ways. The main advantage of studying economics is that by doing so
you develop valuable analytical, quantitative, and problem-solving skills that equip you to
successfully pursue various careers paths. Click on the box below to play the video about
different career opportunities for people skilled in economics.

A career in Economics...
_(L) It's much more than you think.

As abusiness major, you probably plan to become a manager or business analyst. Econom-
ics will provide you with powerful tools for making various kinds of business decisions. As
you could see from our examples, it teaches you how to spot value-generating opportunities
everywhere and take full advantage of them by directing resources from lower-valued to
higher-valued uses. Although those examples are fictional, they are not far from reality. Bil-
lions of dollars are lost each year because business managers fail to properly use the methods
and tools of economic analysis when making pricing and output decisions, optimizing produc-
tion processes, choosing resources, or designing incentives for the employees.

In the modern world of "big data" and powerful computers, companies are seeking employ—
ees who have quantitative and problem-solving skills necessary to make use of those data
and computer technology to perform accurate and meaningful analysis and make evidence-
based decisions. And to acquire such skills, studying economicsis a must.

Here is aquestion areal student got when interviewing for a marketing internship position
at Compaqg. "I am the product manager for the new X type server that is to be launched next
month at a cost of $5,500. Dell launched their new Y type server last week; it has the same
features (and even afew more) for a cost of $4,500. To date, Compagq has put over $2.5 million
in the development process for this server, and as such my manager is expecting above nor-
mal returns for the investment. What advice would you give to me on how to approach the
launch of the product? Do | go ahead with it at the current price, if at all, even though Dell
has a better product out that is less expensive, not forgetting the fact that | have spent all
the development money and my boss expects me to report a super return?" Later, the student

wrote to his economics professor: "l laughed at the question... He wanted to see if | got caught
worrying about all the development costs in giving advice to scrap the launch or continue
ahead as planned. | ...could see that coming amile away ... thanks to economics, right?!!!"*

Now, if you were asked this question when interviewing for ajob, how would you answer
it?

* Adapted from Luke M. Froeb, et al. "Managerial Economics: A Problem Solving Approach." 4" ed., p.
9-10.
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Imagine that you are getting ready for ajob interview and the interviewer will most likely
ask a question like the one above. Try to prepare your answer and then compare it with
the one suggested below. Hint: Review the key ideas of economics that we've discussed in
this chapter; the answer is right there!

All right, here is how an economist would answer the question. First, as the author of the
e-mail points out and as we explain earlier in this chapter (p. 8), you should ignore the $2.5
million that Compaq has already invested. Thisis a sunk cost. Now, following the principle
of marginal cost-benefit analysis (which we discuss on p. 6-8), Compaqg shouldlaunch the new
server only if the projected revenue from its sales—i.e. Compaq's marginal benefit—is greater
than (or at least equal to) the additional costs of producing and selling it—i.e. the marginal
cost.

Note that the position in our example was in marketing, which you might think has little
to do with economics. Well, apparently the employer thought otherwise. In fact, college grad-
uates skilled in economics are in high demand in any field where analytical thinking and
problem solving skills are important.

Table 2 show top ten jobs for economics majors with brief descriptions. What is common
about the skills that employers expect you to have to be a successful candidate for those po-
sitions—from market, credit, and policy analysts to financial consulting to law and business
journalism—is critical thinking and the ability to conduct in-depth research with quantita-
tive analysis using the methods and tools of economics.

Table2 Top Ten Jobs for Economics Majors

Market research Gather data and analyze market trends to assess how products or

analyst services might fare under various economic conditions, quantify re-
sults and present them to clients.

Economic Use analytical and research skillsto carry out studies considering

consultant various economic scenarios to help organizationsin avariety of in—

dustries—including business, finance, health care, education, gov-
ernment, and more—improve their performance.

Compensation and  Evaluate options for pay and benefits, study trends in the labor
benefits manager market and assess supply and demand for various classes of jobs,
establish an efficient structure for the company's pay and benefits.

Actuary Apply advanced mathematical and statistical skills to determine
the likelihood of insurable events like fires, deaths, illnesses, and
business failures, analyze risk profiles to establish aprofitable
structure for insurance policies.
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Table2 (Continued)

Credit analyst Conduct microeconomic analyses to assess the risks involved with
loaning funds to individual s and businesses, examine economic
trends and factors impacting the regions, industries, and competi-
tors of prospective clients, suggest interest rates that are appropri-
ate given the risk profile of clients.

Financial analyst Use advanced quantitative methods to research companies, indus-
tries, stocks, bonds, and other investment instruments, write re-
ports and prepare presentations for colleagues and clients to help
make decisions about investments, stock/bond offerings, and mer-
gers/acquisitions.

Policy analyst Analyze issues regarding legislation and government economic pol-
icies, such as healthcare, taxes, energy, the environment, and in-
ternational trade; present these research results to legislators and
the public.

Lawyer Use critical thinking and analytical skillsto prepare and try cases.
Many areas of law such as corporate law, tax law, antitrust law,
personal injury, and medical malpractice involve the application of
economic analysis.

M anagement Analyze business problems and research possible solutions to pre-

consultant sent to clients.

Business reporter Research, write, and broadcast stories about companies, industry
trends, business leaders, economic developments, and financial
markets.

Source:__https://www.thebal ance.com/top-iobs-for-economics-maiors-2059650

Naturally, high demand for such skills leads to high earnings for those who possess them.
Table 3 shows the median starting and mid-career salaries of college graduates with majors
in various business disciplines. As you can see, ranked by the mid-career salary, economics
majors are at the top. The table also shows salaries for some specific economics majors—
economics with mathematical methods and economics for business (whichisbasically aBB A
in economics, such as the one offered here at Georgia Southern). As evident from these num-
bers, economics and mathematics is the most valuable mix of skills. Keep in mind that the
numbers in the table show the median salaries by major regardless of what the person's oc-
cupation is. For instance, the starting salary of an economics major is $54,100 no matter
whether that person works as an economic consultant or, say, a marketing specialist. Thus,
itislikely that with a degree in economics, you will be earning more in any, even seemingly
unrelated, specific area of business than a graduate with a degree i n that specific subject will.


https://www.thebalance.com/top-jobs-for-economics-majors-2059650

Table 3 Bachelor Degrees in Business by Salary Potential

M ajor

Economics
Economics and mathematics
Economics and business
Economics and finance

Information Systems

Finance

Marketing

Accounting

M anagement

Logistics

Median Salary

Early Career*
$54,100
$60,000
$53,900
$56,600
$55,800
$53,300
$45,200
$48,400
$45,400
$51,700

Mid-Career**
$103,200
$122,900
$104,900
$103,300

$96,900
$93,200
$84,900
$82,800
$76,500
$75,300

*0-5 years of work experience; **10 or more years of work experience.
Source: College Salary Report 2017-18 by PayScal e (https://www.pay-
scal e.com/college-salary-report/maj ors-that-pay-you-back/bachel ors).

PayScale surveyed 2.3 million graduates of more than 2,700 colleges and

universities.
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Notice also that the salary of economics majors almost doubles throughout the period from
early career to mid-career, rising markedly faster than the salaries of other business majors.
That is, the skills acquired when studying economics are growing even more valuable with
the work experience. New BBA's in economics often start out in positions such as research
analyst, research assistant, or junior consultant, where they support the work of more expe-
rienced employees, but they move up pretty fast to more highly paid positions such as eco-

nomic, financial, or management consultant.

We hope that now you can see more clearly what economics is about and how it can help
you succeed in your career and life. So, let's embark on our exciting journey into the world of
applied microeconomics. We will try and do our best to make it useful and enjoyable experi-

ence for you.


https://www.payscale.com/college-salary-report/majors-that-pay-you-back/bachelors
https://www.payscale.com/college-salary-report/majors-that-pay-you-back/bachelors
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Checkpoint Answers

1

How consumers and producers make optimal decisions given certain market conditions. As
defined above, the subject of this course is how producers and consumers interact and make
their choices given the constraints they face under certain market conditions.

Back to Checkpoint

2

Dan's opportunity costs are what he gives up if he goes to college. This includes tuition
(%$9,000), textbooks ($1,500), housing ($4,500) (since otherwise he'd live at home for free), and
the additional amount he'd spend on food when in college ($2,500 - $1,000 = $1,500). Dan's
opportunity costs of college also include the earnings from the job he would have to give up
($30,000). Thus, his opportunity cost of ayear in college is $9,000 + $1,500 + $4,500 + $1,500
+ $30,000 = $46,500, so his opportunity cost of four years in college is $46,500x4 = $186,000.

Back to Checkpoint

3

Discontinue the project. The additional revenue from the new product (9 billion yen) is ex-
pected to be less than the additional cost of finishing the project (10 billion yen). Therefore,
Sony should discontinue the project. The 12 billion yen already invested is a sunk cost, which
should not be taken into account when making the decision.

Back to Checkpoint

4

Viola should give piano lessons for four hours a day. Viola should continue to give piano les-
sons as far as her marginal cost, i.e. the costs of an additional hour of her time shown in the
table, is below her marginal revenue, i.e. $30 received for each additional hour of her work.
This is the case up to the fourth hour, for which the marginal cost is $28 while the marginal
revenue is $30. Viola's opportunity cost of the fifth hour, however, is $32, which is greater
than her revenue of $30. Therefore, Viola should not continue to work for the fifth hour.

Back to Checkpoint

5

Y ou should sell the book. If you do, your overall value gain will be $65. If you sell the book at
the end of the semester for $90x0.5 = $45, you will gain an additional value of $45 - $30 =
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$15. At the beginning of the semester, you were willing to pay $140 for the text, but you got
it for $90, so you gained $140 - $90 = $50. Thus, your overall gainis $50 + $15 = $65.

Back to Checkpoint

6

The value gain from the actual transaction is $160. The value lost due to inefficiency is $140.
When Steven, who is willing to accept $400 for the camera, sells it for $450 to someone who
values it at $560, Steven gains $450 - $400 = $50 and the buyer gains $560 - $450 = $110.
Thus, the value gain from the transaction is $50 + $110 = $160. If Steven sold the camerato
Maura, she would receive a value of $700 while Steven would part with a value of $400, so
the value gain would be $700 - $400 = $300. Thus, the potential value gain is $300 - $160 =
$140 greater than the actual value gain, which means $140 is lost due to inefficiency.

Back to Checkpoint

7

False. An economic model should be judged on the accuracy of their conclusions, not on how
realistic it assumptions are. A good economic model is a simplified picture of reality that
eliminates irrelevant or unimportant factors and hence allows us to focus on the essential
relationships we want to examine.

Back to Checkpoint



CHAPTER 2
DEMAND AND SUPPLY IN COMPETITIVE MARKETS

9 What'sin It for You?

The average price of regular gasoline in the United States rose from $1.09 in January 2002
to $4.00 per gallonin July 2008 and then dropped to $1.68 per gallon in February 2016. What
caused such wide fluctuations in the price of gas? What should you expect to happen to it in
the future? Now suppose you are considering starting aweb design business. The market for
such servicesis currently booming. But isthistrend likely to continue, so you should pursue
your venture and expect it to be profitable? And here is another business dilemma. As organic
food is becoming increasingly popular in the United States and worldwide, suppose your
friend, a farmer, is wondering if she should go organic. Converting a conventional farm to
organic takes years, and producing organic food is costlier than conventional farming. What
advice should you give to your friend? To find the answers to all these and many other such
questions, you must first understand how consumers' demand interacts with producers' sup-
ply.

in this chapter, we explain how buyers and sellers interact in competitive markets, how
this interaction determines the quantities of goods and services produced and the prices at
which they are sold, and how you can use the demand and supply model to explain the effects
of various events on the market and predict changes in the market prices and quantities. For
now, we assume that the forces of supply and demand alone determine the market outcomes.
We will discuss how government economic policies influence markets in later chapters.

Learning Objectives

At completion of this learning module you are expected to be able to:

« Describe the characteristics of the markets where the competitive demand and supply
model is applicable and explain how real-world markets can be analyzed using the de-
mand and supply model.

« Describe the relationships reflected by the demand and supply curves and distinguish
between movements along the curves and shifts of the curves.

e Explainhow an equilibrium is reached in competitive markets.

« List key factors that influence buyers' and sellers' decisions and explain how they shift
the demand and supply curves.
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e« Use the demand and supply model to explain observed changes in prices and quantities
sold in competitive markets and predict how changes in demand and supply will affect
the market equilibrium.

« Explain the concepts and assess the values of consumer surplus, producer surplus, total
surplus, and deadweight loss.

« Define economic efficiency and list the conditions necessary for competitive markets to be
efficient.

2.1 Applyingthe Demand and Supply Model

Recall from Chapter 1 that in microeconomics we view modern economies as collections of
markets and that by a market we mean any arrangement that enables buyers and sellers to
interact with each other. Many things are traded in various kinds of markets, from farmers'
markets, Walmart, and eBay to markets for real estate, financial assets, and foreign ex-
change. In this chapter though, we'll focus on markets for goods and services.

Where Can We Use the Demand and Supply Model?

The demand and supply model that we study here can be applied to markets for various
things, including all those mentioned above. But the model assumes that no individual buyer
or seller can significantly influence the market price (and no groups of buyers or sellers are
acting together as one), so the price is determined by all buyers and sellers in the market
with each of them acting independently. Economists use the term competitive market to
describe this kind of buyers' and sellers' interaction.

The demand and supply model works best when the market is perfectly competitive.
We will discuss the features of perfectly competitive marketsin more detail in Chapter 7. For
now, the two conditions necessary for a market to be perfectly competitive are: (1) Buyers
view products offered in the market as exactly the same no matter who sells them. (2) There
are so many buyers and sellers in the market that each of them accounts for a very small
fraction of the total sales so that the influence of each buyer or seller on the market is negli-
gible. Since in this situation buyers and sellers must accept the market price as a given,
economists call them price takers.

Although some markets can be viewed as perfectly competitive (e.g., the markets for grain,
beef, orange juice, metals, and other commodities), most markets do not exactly meet the
conditions above. Many markets, however, meet them closely enough, so we can ignore the
imperfections. For example, consider the U.S. market for gasoline. Regular gas is a stand-
ardized product. Different gas stations may charge different prices, but the deviations are
small and due mainly to the differences in gas stations' locations and conveniences they offer
(such asfood, clean restrooms, A T M machines, etc.), notto the gasthey sell. Thus, if we want
to predict or explain changes in the average price of regular gasin the United States, we can
safely ignore those differences and use the demand and supply model for the purposes of our
analysis.

We can even use the demand and supply model to analyze markets where the products
sold by different firms differ significantly. For example, suppose we want to analyze the mar-
ket for laptop computers. Of course, laptops sold by different firms differ by their technical
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characteristics, quality, design, etc. Nevertheless, if we want to see, for instance, why laptops
in general have become cheaper, we can combine all kinds of laptops into a single whole and
treat them as the same good. Thus, the uses of the demand and supply framework discussed
in this chapter go far beyond perfectly competitive markets. The model can be applied to gain
important insights into how prices and quantities sold are determined in many real-world
markets.

9 Checkpoint 1

"The demand and supply model is applicable only to perfectly competitive markets, and few
real-world markets are perfectly competitive." True or false? Explain.

Check your answer

What Isa Price?

The answer to the question above seems obvious. is not it the number of dollars you pay for
a unit of a good? Not exactly. Recall, from Chapter 1 that economists measure the cost of
everything as opportunity cost and that the opportunity cost of a good you get is the value of
your best alternative given up. For example, if you buy a concert ticket for $28, and your
second-best choice is to go to the movies, paying $7 per ticket, then the opportunity cost of
your attending the concert is $28/$7 = 4 movies. This ratio of one nominal price to another is
called arelative price or real price. And it is the relative prices, not nominal prices, that
are relevant when examining how the forces of demand and supply interact in a market.

In practice, however, we don't need to calculate the price of the good in question in terms
of every other related good. instead, we can calculate the price of any good of our interest in
terms of a "basket" that represents all goods and services and then compare this relative
price with the relative prices of other goods calculated the same way. As you might remember
from your first economics course, this can be done using the Consumer price index (Cpi). For
example, the prices of gas quoted at the beginning of this chapter are money prices (also
called nominal prices). For more meaningful comparisons, we can convert them into relative
(i.e. real) prices using the CPIl. Since in January 2002 the CPI| was 1.77, we can say that the
relative price of gas in January 2002 was $1.09/1.77 = $0.62 per gallon. In July 2008, the CPI
was 2.20, so the relative price of gas in July 2008 was $4.00/2.20 = $1.82. Comparing these
numbers, we can see that the price of gas still rose substantially (2.9 times), but not as much
as the nominal prices suggest (3.7 times). The 2.9 times price increase was caused by the
forces of demand and supply, while the rest of the increase in the nominal price of gas was
due to inflation, which is a macroeconomic monetary phenomenon and therefore is irrelevant
to our analysis of what's going on in a particular market such as the market for gas.
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9 Checkpoint 2

"In the demand and supply model, the market price is the money that buyers pay and sellers
receive per unit of the good they exchange." True or false? Explain.

Check your answer

2.2 Demand, Supply,and Market Equilibrium

The demand curve

The buyers' side of the market is reflected by the demand relationship, the graphical rep~
resentation of which is called the demand curve. Y ou should be familiar with the demand
curve, asitis akey concept studied in all introductory economics courses. The term "demand"
is also widely used (and often misused) in the media, political debates, and everyday life.
Here is the precise definition of the demand relationship that economists use:

The market demand curve for a good shows how much of the good offered in the market
consumers are willing to buy over a certain period of time at each given price, holding
constant all other factors that influence their choice.

Figure 2-1 presents an example of a demand
curve that reflects the demand relationship in
a (hypothetical) market for gasoline. The de-
mand curve shows, for instance, that when the
price of gasoline is $1.60 per gallon, the quan-
tity of gasoline demanded is 260 million gal-
lons per month (point A) and when the price
rises to $2.20 per gallon, the quantity de-
manded decreases to 245 million gallons per
month (point B). The demand relationship
shown by the graph seems pretty straightfor-
ward and self-explanatory. This simplicity,
however, can be deceptive. In fact, misconcep-
tions about what "demand" means are wide~
spread. Students, business people, politicians,
government officials, and the media alike tend 1.20 | i |
to use the term demand in meanings that do 200 230 245 260

not accurately reflect the definition of demand Quantity (millions of gallons per month)

that economists use. Since that definition of Figure 2-1 Demand for gasoline
demand plays a key role when applying the

demand and supply model, it is important to keep in mind the following when analyzing
demand.

Price ($/gallon)

2.804

2.201

1.60+

Demand
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Demand is not the same as a want or a need

Consumers may want a lot of things, but they don't necessarily have demand for them. An
individual has a demand for a good only if she is willing to buy it given the price of the good
and her budget constraint. For example, Alissa wants a new car priced at $20,000, but she
would not buy it because, given her budget constraint, she prefers to spend this amount of
money on other goods. Thus, she does not have a demand for the car. As clear from this
example, aconsumer's demand is based on her choice that takes into account the opportunity
costs. Thisis discussed in detail in Chapter 5.

Quantity demanded and quantity bought are two different concepts

The demand curve tells us nothing about the availability of the good to consumers. For ex-
ample, the demand curve in Figure 2-1 shows that at $1.60, consumers are willing to buy 260
million gallons of gas (point A). But it does not tell whether that quantity of gas is available
for them to purchase, since it does not show what quantity of gas sellers are willing to supply
at this price.

Demand is the relationship between price and quantity demanded

A typical demand curve slopes downward, reflecting a negative relationship between the
price and the quantity demanded. For instance, in Figure 2-1, if the price of gas rises from
$2.20 to $2.80 per gallon, the quantity of gas demanded decreases from 245 million to 230
million gallons. Note that quantity demanded is always measured over a certain period of
time, a month in our example. This relationship seems obvious: the more expensive the good
is, the less of it people want to buy. However, this is not what we always observe in reality.
For example, in 2004 the real price of gas in the united States was 15.6 % higher than in
2003, but the consumption of gas still increased by 2.2%. This fact may ook puzzling, but the
explanation of it is quite simple: price is not the only factor that influences consumer choice.
Therefore, to correctly account for the effect of price, and only price, on quantity demanded,
we must hold constant all other factors that affect quantity demanded, such as consumer
income, prices of related goods, etc. As we explain in Chapter 1, holding all other factors
constant when examining the influence of the factor of our interest is a powerful method that
economists apply to discover and analyze economic relationships. Thus, when drawing a de-
mand curve, we hold all influences on consumers' choices other than the price of the good
fixed at certain levels. Then, our demand curve will reflect what economists call the law of
demand:

When the price of a good rises, the quantity of the good demanded decreases, holding
constant all other factors that influence consumers' choices.

obviously, the law of demand works in the opposite direction as well: when the price falls,
the quantity demanded increases. It is referred to as alaw because the negative relationship
between the price and the quantity demanded holds in most markets most of the time.
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Demand and quantity demanded are two different terms

The term demand refers to the whole relationship between the price of the good and the
quantity of the good demanded, not to a particular quantity that consumers are willing to
buy. To avoid confusion, we'll call that quantity "quantity demanded," as opposed to "de-
mand," which refers to the entire curve. This change in quantity demanded is reflected by a
movement along the same demand curve, (for exam-
ple, from point A to point B in Figure 21). The de-
mand—i.e. the existing relationship between the
price and the quantity demanded—does not change
in that case. Note that the only factor that can
change quantity demanded without changing de~ 2.80
mand, i.e. cause a movement along the same demand

curve, is the price of the good. A change in any other

factor that influences buyers' choices will shift the
demand curve. For example, if more consumers ben  2:20
come environmentally conscious and want to den

crease their consumption of gasoline, they will want

to buy less gasoline at each given price, which will

shift the demand curve leftward, fromD1to D2 asil- 1.60+
lustrated in Figure 2-2. That is, for instance, at
$2.80, consumers will want to buy 215 million gal-
lonsinstead of 230 million gallons, at $2.20, they will
wanttobuy 230 million gallonsinstead of 245million
gallons, etc. We will study key factors that influence
demand in the next section.

9 Checkpoint 3

Which of the following statements are true and which are false? Explain.

Price ($/gallon

T T ]
200 215 230 245 260

Figure 2-2 Demand for gasoline
decreases

A. The price of a good and the quantity of the good demanded are negatively related.

B. Other thing being equal, the demand for a good will increase ifits price falls.

C. Anincrease in consumer income causes a downward movement along the demand curve.
D. Ariseinthe price of agood will result in aleftward shift of the demand curve.

Check your answer

The supply curve

The counterpart of the demand relationship on the sellers' side of the market is the supply
relationship, which is graphically represented by the supply curve. Just like demand, the
term "supply" is widely used and often misused. The definition of the supply relationship
used in economicsis:
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The market supply curve for a good shows how much of the good sellers are willing to
offer over a certain period of time at each given price, holding constant all other factors
that influence their decisions.

Let's consider again the market for gasoline in the
previous example. Figure 2-3 presents the supply
curve that reflects the sellers' decisions. For in-
stance, when the price of gasoline is $1.60 per gal-
lon, the quantity of gasoline suppliedis 215 million
gallons per month (point F) and when the price
rises to $2.20 per gallon, the quantity supplied in—
creases to 245 million gallons per month (point E) . 20— E
Since misconceptions about the meaning of the
term "supply" are as widespread as those about the

term "demand," it isimportant to clarify the follow-
Ing. 1.604—— :

Price ($/gallon)

Supply
2.80+ G

Supply is not what sellers have in stock

1.20 | ; ,
In business, the word "supply" is commonly used to 200 215 245 275
mean a stock of a good available for sale or some- Quantity (millions of gallons per month)
thing that the firm gets from its suppliers. Thisis Figure 2-3 Supply of gasoline
not what economists mean by supply. In econom-
ics, the term "supply" is used to reflect a firm's decision to offer the quantity of a good that
would maximize its profit given the cost of producing and selling the good. In Chapter 7, we
will have much more to say about how competitive firms make their profit maximizing deci-
sions and how these decisions result in a certain market supply curve.

Quantity supplied and quantity sold are two different concepts

The supply curve tells us nothing about how much of the good sellers will actually be able to
sell. For example, the supply curve in Figure 2-3 shows that at $2.80, sellers are willing to
offer 275 million gallons of gas (point G). But it does not tell whether consumers will want to
buy that quantity of gas at that price. And if consumers don't want that much gas at $2.80,
sellers won't be able to sell it at that price.

Supply is the relationship between price and quantity supplied

A typical supply curve slopes upward, reflecting a positive relationship between the price and
the quantity supplied. For instance, as shown in Figure 2-3, if the price of gas rises from
$2.20 to $2.80 per gallon, the quantity of gas supplied increases from 245 million to 275 mil-
lion gallons. Note that, just like quantity demanded, quantity supplied is always measured
over a certain period of time (a month in our example). Why does the quantity supplied in-
crease when the price of the good rises? In a nutshell, this is because a rise in price makes
producing a greater quantity of the good more profitable. Recall from Chapter 1 that an in—
crease in output will always increase profit if the extra revenue from selling the additional
units of output exceeds the additional costs. A higher market price of its product increases
the firm's additional revenue from selling more of it, covering the firm's additional costs.
Thus, to increase its profit, the firm will want to sell a greater quantity of the product. In



Page8

Chapter 7, we'll discuss in detail how firms choose their profit maximizing quantity of output
given the market price of their product.

Note further that, just like with the quantity demanded, to correctly account for the effect
of the price alone on the quantity supplied, we must hold constant all other factors that affect
firms' supply decisions, such as technology, prices of inputs, etc. So, when drawing a supply
curve, we hold all influences on sellers' choices other than the price of the good fixed at certain
levels. Then, our supply curve will reflect the law of supply:

When the price of a good rises, the quantity of the good supplied increases, holding con—
stant all other factors that influence sellers' decisions.

obviously, the law of supply works in the opposite direction as well: when the price falls, the
quantity supplied decreases.

Supply and quantity supplied are two different terms

Similarly to demand, the term supply refers to the whole relationship between the price of
the good and the quantity of the good supplied, not to a particular quantity that sellers are
willing to offer. To make it clear, we'll call that quantity "quantity supplied,” as opposed to
"supply,” which refers to the entire curve. A change in quantity supplied is reflected by a
movement along the same supply curve,

(for example, from point F to point Gin Fig— Price ($/gallon)
ure 2-3). The supply—i.e. the relationship s, s,
between the price and the quantity sup- 2804 — e

plied—does not change in that case. And
just like with demand, the only factor that
can change quantity supplied without
changing supply, i.e. cause a movement 220+
along the same supply curve, isthe price of
the good. A change in any other factor that
influences sellers' decisions will shift the
supply curve. For example, if a technologi-

cal advance allows oil refineries to produce 25 |

more gasoline with the same amount of re- |

sources, they will want to supply more gas 1.20 ' T T T
at any given price, which will shift the sup- 200 215 245 275 305
ply curve rightward, from S1to S2 asillus- Quantity (millions of gallons per month)
trated in Figure 2-4. For instance, at $1.60, Figure 2-4 Supply of gasoline increases

sellers will want to sell 245 million gallons
instead of 215 million gallons, at $2.20, they will want to sell 275 million gallons instead of
245 million gallons, etc. We will study key factors that influence supply in the next section.
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When supply increases, can you say that since it "goes up," the supply curve shifts up-
ward? And when supply decreases, does this mean the curve shifts downward? If you
look at Figure 2.4, you can see that a rightward shift of the supply curve, which is an
increase in supply is actually a downward shift. While using "rightward"/"upward" and
"leftward"/"downward" interchangeably may work when speaking about shifts of the
demand curve, even in that case it makes more sense to describe them as rightward or
leftward rather than upward or downward.

Recall, for instance, that a decrease in demand means that consumers are willing to
buy less of the good at each given price, as illustrated in Figure 2.2. That is, all points
on the original demand curve (D1) shift leftward along the quantity axis so that the
entire curve shifts leftward. The same logic applies to an increase in demand, when all
points on the original curve shift rightward, and to changes in supply reflecting sellers'
willingness to supply a greater or a lower quantity at each given price.

Later in the course, we'll see that sometimes it make more sense to talk about up-
ward or downward shifts of the supply and demand curves (for example, when analyz-
ing the effects of taxes or subsidies). But when you use the demand and supply model
to analyze the kinds of problems and applications that are discussed in this chapter, it

is best to view changes in demand and supply as rightward or leftward shifts of the
curves.

g Checkpoint 4

Which of the following statements are true and which are false? Explain.

A.

The price of a good and the quantity of the good supplied are negatively related.

B. Other thing being equal, the supply of a good will increase if its price rises.
C.
D. A fall in the price of a good will result in aleftward and downward movement along the

A technological improvement will cause an upward shift of the supply curve.
supply curve.

Check your answer
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Market equilibrium

To see how the forces of demand and supply deter—
mine market prices and quantities, let's put the
two sides of the market together. Figure 2-5 com-
bines the demand and supply curves in the market
for gasoline shown in Figures 2-1 and 2-3. The de~
mand curve (D) represents buyers' choices and the
supply curve represents sellers' decisions at each
given price. Asyou can see, when the price is $2.20
per gallon, the demand curve shows that buyers
are willing to purchase 245 million gallons of gas.
And the supply curve shows that sellers want to
offer the same quantity of gas. Graphically, thisis
the point where the two curves intersect (point E).
Since buyers want to buy the same quantity of gas
as sellers want to sell, the market is in a steady
state or, as economists call it, in equilibrium. The
price at which the quantity demanded (QD) equals
the quantity supplied (QS) is called the equilib-
rium price, and the quantity that corresponds to
this price is called the equilibrium quantity.

Price (S/gallon)

2.80+

2.204

1.604-

1.20

Page 10

T
200 215

230 245

T
260

T
275

Quantity (millions of gallons per month)

Figure 2-5 Demand and supply
in a market for gasoline

In the real-world, markets are not always in equilibrium. Rather, prices and quantities
gravitate to the equilibrium point while fluctuating around it. That is, every time a deviation
from equilibrium occurs, the market tends to move back toward it. To see why, let's consider
a situation when the price is below the equilibrium, such as that depicted in the left panel of
Figure 2-6. Suppose the current price of gas is $1.60 per gallon. As the demand curve shows,
at this price consumers want 260 million gallons of gas (point A). But, as evident from the
supply curve, sellers are willing to offer only 215 million gallons at this price (point F). That
is, there is an excess demand of 45 million gallons. As buyers want a greater quantity of

Price (S/gallon)

Price ($/gallon)

) : | S
XCess su
2.804- pply z
|
|
|
|
2.20t 2.20- |
|
|
| | |
| | |
1.60+- | | |
| Excess demand | | |
| D | | D |
1.20 ; r , 1.20 ; ; ;
215 245 260 230 245 275
Quantity (millions of gallons per month) Quantity (millions of gallons per month)

Figure 2-6 Market adjustments toward equilibrium
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gasthanis available in the market, they will be willing to pay a higher price to get more gas.
And as buyers bid up the price, the quantity of gas supplied—as well as the actual quantity
sold—increases along the supply curve. On the other hand, as the price rises, the quantity of
gas demanded decreases along the demand curve. The price continues to rise and the market
continues to adjust until the quantity of gas demanded equals the quantity supplied so that
the excess demand disappears and the market is in equilibrium at point E, where QD = QS =
245 million.

Now suppose the price of gasis currently $2.80 per gallon. As the right panel of Figure 2-6
illustrates, at this price sellers are willing to offer 275 million gallons of gas (point G), but
buyers only want 230 million gallons (point B). That is, there is an excess supply of 45
million gallons. As sellers compete with each other to sell their gas, they lower the price. As
aresult, the quantity of gas demanded—as well as the actual quantity purchased—increases
along the demand curve. On the other hand, as the price falls, the quantity of gas supplied
decreases along the supply curve. The price continues to fall and the market continues to
adjust until the quantity of gas demanded equals the quantity supplied so that the excess
supply disappears and the market is in equilibrium again with QD = QS = 245 million (point
E). Thus, if for some reason the current price deviates either up or down from its equilibrium
level, the competitive forces of demand and supply will work to bring the market back to
equilibrium.

9 Checkpoint 5

The figure below shows a market for gasoline. Suppose the price is currently $2.40 per gallon.
What is the quantity of gasoline demanded? Quantity supplied? Quantity sold? What do you
predict will happen to the price of gasoline?

Price ($/gallon)

S

2.404
2.004

\

\

‘ D

i
1.00

T T T
200 215 235
Quantity (millions of gallons per month)

Check your answer
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The Mathematics of Demand and Supply

As noted in Chapter 1, economics speaks three languages: words, graphs, and mathe-
matical formulas. In our analysis above, to find the equilibrium price and quantity
graphically, we drew the demand curve and the supply curve on the same graph. Then
we marked the point where the two curves intersect, which showed us the equilibrium
price on the vertical axis and the equilibrium quantity on the horizontal axis. We can
also find the market equilibrium using algebraic representations of the demand and
supply curves.

To simplify our analysis, we'll assume that both curves are linear, i.e. are straight
lines. Although the real-world demand and supply curves may have different shapes,
for practical purposes, they are usually reasonably close to their linear approximations
in the price and quantity ranges of our interest. The demand curve shown in Figure 2-
5 can be represented by the following equation:

QD = 300 - 25xP

where QD is the quantity of gas demanded (millions of gallons) and P is the price of gas
(% per gallon). The coefficient of P in this equation tells us that for every $1 increase
in price, the quantity of gas demanded decreases by 25 million gallons. The constant
term (300) reflects the influence on the quantity demanded of all other factors, which
we held constant when drawing the demand curve.

The supply curve in Figure 2-5 is given by:
QS= 135 + 50xP

where QSis the quantity of gas supplied and P is the price of gas. The coefficient of P
in this equation tells us that for every $1 increase in price, the quantity of gas supplied
increases by 50 million gallons. The constant term (135) reflects the influence on the
quantity supplied of the factors held constant.

Note that in both equations, since the quantity depends on the price, the quantity
is the dependent variable and the price is the independent variable. This means
the demand and supply graph reverses the common practice of putting the independ—-
ent ("X") variable on the horizontal axis and the dependent ("F') variable on the verti-
cal axis. Although this might seem arbitrary and inconvenient at this point, you'll see
later on in the course why economists prefer to graph the demand and supply curves
that way. Also, recall from Chapter 1 that modeling economic relationships is based
on real-world observations. Therefore, the mathematical models that economists come
up with work only for the values of the variables that can actually be observed. For
example, if in the market for gas the actual price has never fallen below $1.20 per
gallon and never risen above $3 per gallon, our demand and supply equations are g~
plicable only to that price range.

Page 12
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Now let's find the market equilibrium price using the demand and supply equations
above. We know that the market is in equilibrium when the quantity of gas demanded
equals the quantity supply, that is:

QD = Qs
using the demand and supply equations above, we can write:

300 - 25xP = 135 + 50xP

Since the only unknown in this equation is P, we can use the rules of algebra to isolate
P on the left side of the equation. First, we subtract 300 from both sides of the equation,
which gives us:

-25xP = -165 + 50xP
Second, we subtract 50xP from both sides, resulting in
-75xP = -165
Third, we divide both sides by -75 and get
P=22
Thus, the market equilibrium price is $2.20, which is what our graph in Figure 2-5
shows as well.

Since the equilibrium price equates the quantity demanded with the quantity sup—
plied, we can find the equilibrium quantity by plugging it into either the demand or
the supply equation. using the demand equation:

QD = 300 - 25x2.20
QD = 245

Thus, the equilibrium quantity is 245 million gallons, which is the equilibrium quan-
tity shown in Figure 2-5. To verify our solution, we can plug the equilibrium price into
the supply equation as well:

QS= 135 + 50x2.20
Qs = 245

Asyou can see, our solution is correct: at $2.20 per gallon, and the equilibrium quantity
is245 million gallons, QD = QS= 245 million gallons.

The market equilibrium price and quantity will remain unchanged as far as the demand
curve and the supply curve stay intact. But what will happen if some event shifts one of the
curves or both curves? We address this question in the next section.
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2.3 Changesin Demand and Supply and How They Affect the
M ar k et

Key Factors That Shift the Demand Curve

As noted in the previous section, achange in any factor influencing buyers' choices other than
the price of the good changes demand, i.e. shifts the demand curve. Let's discuss key factors
that affect demand, key "demand shifter,” so to speak. Remember that when discussing the
effect of each of those factors, we follow the ceteris paribus principle, i.e. change one factor at
a time while holding constant all others, including the price.

Consumer tastes and preferences

The most obvious influences on demand are those associated with changes in consumer tastes
and preferences. Consumers' attitudes toward a good may change for different reasons. We've
already discussed one example: when more consumers become environmentally conscious
and want to decrease their gas consumption—e.g., by switching to hybrid or fully electric
cars—they will want to buy less gas at each given price, which will shift the demand curve
leftward, as shown in Figure 2-2.

Consumer preferences may change for different reasons. In the example above, the shift
of preferences away from gasoline islikely due to consumers' becoming increasingly informed
of the credible scientific evidence suggesting that carbon dioxide (CO2) released into the at-
mosphere when we burn gas is a major contributor to global warming, which endangers our
health, hurts the economy, and even jeopardizes national security.

Consumer tastes may also be altered by advertising, whether it is informative, i.e. provid-
ing information about the existence and features of the product, or persuasive, i.e. trying to
influence consumers psychologically. An exampleis a"buy American" advertising campaign
appealing to consumers' patriotic sentiments. Ifit is successful, consumers will want to buy
more of a domestically produced good—say, American made cars—at each given price, shift—
ing the demand curve for that good rightward.

Finally, consumer tastes may change as aresult of changing social and cultural attitudes,
fashions, or fads. For example, the recent nostalgia for analog music spontaneously devel oped
among the younger generation of consumers has substantially increased the demand for vinyl
disks and audio cassettes, as well as for turntables and cassette players.

Income and wealth

Income is another factor whose influence on demand seems to be pretty obvious. The higher
the income, the more of a good consumers will be able to afford at each given price, which
means when consumers' incomes increase, their demand for a good increases, i.e. the demand
curve shifts rightward. And when consumer income decreases, the demand curve shifts left-
ward. This positive relationship holds for most goods, which are therefore called nor mal
goods.

For some goods, however, the direction of the relationship between consumer income and
demand is negative. That is, arise in income results in a decrease in demand, and afall in
income decreases demand. For example, consumers who want to buy used cars do so mainly
because they cannot afford a new car. But when their income rises, they are likely to switch
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to more expensive and appealing new cars. Other examples are fast food and cheap grocery
items, such as instant noodles or canned meat. During the Great Recessions of 2007-2009,
when real median household income in the United States fell by almost 5%, the purchases of
canned and preserved food increased by about 6%. And when the economy started to recover
and incomes began to rise, consumers started to replace those inferior food items with more
expensive fresher and healthier products, so by 2013, the purchases of canned and preserved
food fell by about 5%." Goods for which demand decreases when income rises and increases
when it falls are called inferior goods.

Note that whether a good is normal or inferior is determined by how the demand for it
reacts on a change in consumer income, not the other way around. That is, we can only spec-
ulate if a goodislikely to be normal or inferior considering its physical qualities, but we can't
tell that for sure until we see how the demand for the good changes in response to a change
in consumer income other things being equal. Moreover, a good can be inferior for some
groups of consumers but normal for others. For example, used cars are an inferior good for
the middle-class Americans, but for the poor, who can't afford a new car even if their income
rises, a used car is a normal good, as their demand for used cars is likely to increase in ren
sponse to an increase in income.

Consumer wealth influences demand in a similar same way income does. It is important,
however, to see the difference between these two concepts when analyzing factors influencing
demand. Income is what you earn over a certain period of time, for example your monthly
salary. Wealth is what you own (i.e. your assets such as cash, bank accounts, stocks, real
estate, etc.), minus what you owe (i.e. your liabilities such as home mortgage, student loan,
credit card debt, etc.) at a certain point in time. Saved income increases wealth, e.g., when
you deposit part of your salary in your savings account. And wealth can generate income,
e.g., dividends paid to stock owners. However, a higher income does not necessarily mean a
greater wealth, and vice versa, so both factors need to be taken into account when analyzing
demand. For example, other things being equal, a college graduate with ajob paying $3,000
per month, an unpaid student loan of $70,000, and no savings will probably want to go out
for dinner less frequently than an individual with a salary of $2,500 per month, no debt, and
$100,000 in his savings account. In general:

An increase in consumer income or wealth increases the demand for a normal good and
decreases the demand for an inferior good.

Obviously, the inverse is also true, i.e. a decrease in consumer income or wealth decreases
the demand for a normal good and increases the demand for an inferior good.

Prices of related goods

As we've shown in the previous section, a change in the price of the good itself does not shift
the demand curve. But changes in prices of other goods do. There are two kinds of related
goods that affect the demand for the good in question, substitutes and complements.

""In Pursuit of 'Freshness," Americans Buy Fewer Canned Foods." By V enessaWong. Bloomberg, Oc-
tober 22, 2013.
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A substitute is a good that can be used in place of another good because it serves more or
less the same purpose. For example, both pizza and sandwiches satisfy your demand for food,
and so do pasta and rice, chicken and pork, and so on. To see how the price of a substitute
influences the demand for the good we are analyzing, let's consider the market for strawber-
ries produced using conventional farming systems, i.e. with synthetic chemical fertilizers,
pesticides, herbicides and other inorganic inputs. A higher-quality substitute for conven-
tional strawberries are organic strawberries, i.e. strawberries produced using only organic
inputs. Suppose advances in the technology of organic farming lower the price of organic
strawberries. How will this influence the demand for conventional strawberries? As organic
strawberries become relatively less expensive, consumers will be willing to buy more organic
strawberries, substituting them for conventional ones. As aresult, at each given price of con-
ventional strawberries, consumers want to buy fewer conventional strawberries, which
means the demand curve for conventional strawberries shifts leftward. In general:

A fall in the price of a substitute decreases the demand for a good, shifting the demand
curve leftward.

By the same logic, when the price of a substitute rises, the demand for the good in question
increases, i.e. the demand curve shifts rightward.

A complement is a good that is used together with another good. Examples are cars and
gasoline, computers and software, pancakes and maple syrup, etc. Let's consider the market
for pickup trucks to see how the price of a complement, gasoline, influences the demand there.
When the real price of gas almost tripled over the period from 2002 to 2008, using gas guz-
zling vehicles such as pickup trucks became significantly more expensive. As aresult, many
consumers wanted to switch to more fuel-efficient vehicles, which shifted the demand curve
for pickup trucks leftward. In general:

A rise in the price of a complement decreases the demand for a good, shifting the demand
curve leftward.

By the same logic, a fall in the price of a complement rises the demand for the good in
question shifting the demand curve rightward.

Consumers Expectations

Consumers' expectations—particularly those about future prices—can also influence current
demand for the good. This is particularly true about goods that can be stored. For example,
if you expect the price of coffee to go up, you may want to buy more coffee now, before the
price rises, which means your current demand for coffee increases. Expected future prices is
a major factor affecting demand in speculative markets, such as the markets for stocks,
bonds, foreign currency, and real estate. For example, if you expect the price of Apple stock
to rise next month, you may want to buy it now so that you'd be able to sell it later at a profit.
In general:

An expectation that the price of a good will rise in the future increases the current de~
mand for the good, shifting the demand curve rightward.



Page17

Similarly, if consumers expect alower price of a good in the future, they are likely to postpone
the purchase until then, which causes the current demand for the good to decrease.

Population

The market demand depends on the number of potential buyers:
The more potential buyers are in the market, the greater the demand.

The number of potential buyers depends not only on the size of the population within the
market's reaches, but also on its demographic and social structure. For example, aging pop-
ulation increases the demand for health care, and a higher proportion of high school and
college students results in greater demand for laptop computers, smart phones, and music
downloads.

9 Checkpoint 6

Explain how the following events will affect the demand for:

Honda cars when the price of Toyota cars rises

pizzain Statesboro when a new semester begins at Georgia Southern
Large SUV's when the price of gas falls

Junk food when consumers become warier of health risks associated with it
TV s this month when consumers expect the prices of TV sto fall next month
Orange juice when the price of orange juice falls

mmoow»

Check your answer

Key Factors That Shift the Supply Curve

A change in any factor influencing sellers' choices other than the price of the good changes
supply, i.e. shifts the supply curve. Let's now discuss key factors that affect supply, i.e. key
"supply shifter." Again, it isimportant to keep in mind that when discussing the effect of each
of these factors, we follow the ceteris paribus principle, i.e. change one factor at atime while
holding constant all others, including the price.

Technology

As we discussed earlier, a technological advance allows producers to increase output using
the same amount of resources, which shifts the supply curve rightward, as shown in Figure
2-4. Improvements in technology can increase supply quite dramatically. For example, new
technologies used in corn production doubled the corn yields in the united States over the
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last 40 years, which was a major contributing factor to the 2.4 times increase in corn produc-
tion.” Thus:

Technological advances in the production of a good increase the supply of the good, shift-
ing the supply curve rightward.

I nput prices

By an input we mean any resource, material, part, or ingredient used to produce a good. For
example, oil refineries process crude oil, araw material, to produce gasoline (and other pe-
troleum products). To process crude oil, a refinery needs a chemical plant, a system of pro-
cessing unitswith piping running throughout. Economists call it acapital input. Therefinery
also needs workers who operate the plant, i.e. a labor input. Now suppose that the price of
crude oil falls. Then, refinerieswill be able to buy more oil at the same cost. As aresult, they
will be willing to supply more gasoline at each given price. Thatis:

A fall in the price of an input increases supply, shifting the supply curve rightward.

Conversely, when inputs become more costly, supply decreases, i.e. the supply curve shifts
leftward.

Prices in alternative  markets

When producers are making decisions about how much of their product to supply to apartic-
ular market, they consider alternative markets and alternative products. An alternative
product is another good that the firm can produce with the resources it has or can easily get.
An alternative market is another market where the firm can sell its product.

Consider, for example, the market for wheat in the United States. When farmers make
their decisions how much of their land to use to produce wheat, they consider how profitable
wheat production is relative to other crops that can be grown on that land, such as corn. Over
the period of 2006-2016, for instance, the price of corn relative to wheat has increased by
about 50%, making corn relatively more profitable. In response, farmers have reallocated
their land and other resources to produce more corn, leaving fewer resources to produce
wheat. Asthe data show, the acreage of land used for growing wheat decreased by 13%, while
the acreage used for corn increased by 20%.’ Other things being equal, using fewer resources
to produce wheat will cause the supply of wheat to decrease.

Now suppose the price of wheat in Canada increases relative to that in the United States.
Since it becomes more profitable for U.S. farmers to export wheat to Canada than sell it
domestically, they will want to supply more wheat to the Canadian market rather than to
the U.S. market. On the other hand, Canadian farmers will want to sell more of their wheat
domestically rather than exporting it to the United States. As a result, the supply of wheat
to the U.S. market will decrease. Thus:

> "The Crop That Ate America." By Alan Bjerga, Jeremy Diamond and Cindy Hoffman. Bloomberg,
May 11, 2017.

* Source: USDA - National Agricultural StatisticsService (https://www.nass.usda.gov).
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A rise in the price in a market for an alternative product or in a different market for the
same product decreases the supply in the market in question, shifting the supply curve
leftward.

Likewise, afall in the price in an alternative market increases the supply in the market in
question, shifting the supply curve rightward.

Sdllers Expectations

Sellers' expectations—especially about the price of the good in the future—can also influence
the current supply of the good. This factor is particularly relevant when sellers can hold in-
ventories of the goods or when producers can easily vary the levels of their output over time.
For example, if producers of condensed milk expect a higher price of condensed milk in the
future, they may want to sell less of condensed milk now at any given price, storing it until
they can sell it at a higher price. Just like on the buyers' side, expected future prices is a
major factor affecting sellers' decisions in speculative markets. For instance, if united Air-
lines stock holders expect the price of the stock to go down next month, they may want to sell
it now to avoid a capital loss. Thus:

A n expectation that the price of a good will rise in the future decreases the current supply
of the good, shifting the supply curve leftward.

Similarly, if sellers expect alower price of a good in the future, they will want to supply more
of it now, before the lower price makes selling the good less profitable.

Number of firms

The market supply curve shows how much of the good a certain number of producers are
willing to supply at each given price. If the number of sellers in the market increases, the
total quantity they want to sell at any given price will increases, shifting the market supply
curve rightward. For example, in the late 1990s—a period of rapid growth in the usage and
adaptation of the Internet by businesses and consumers—a lot of new companies providing
e-commerce services (so called "dot-coms"') were founded, so the supply of those services in-
creased sharply. That is:

An increase in the number of sellers in a market increases the market supply, shifting
the supply curve rightward.

Conversely, all else equal, a decrease in the number of sellers in the market will decrease the
market supply.

Natural events

Natural events can also affect supply, especially when production depends on natural condi-
tions such as weather and climate. These conditions can be viewed as natural technology. For
instance, in agriculture, favorable weather results in higher crop yields. It increases supply
much like better technology does in general. On the other hand, as a recent national climate
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assessment report indicates, the global warming has had and will continue to have a destruc-
tive impact of on the U.S. agriculture, causing declines in crop and livestock production due
to weeds, diseases, pests, and other climate change induced stresses.® Natural events can
also affect the supply of goods whose production does not directly rely on natural technologies.
Natural disasters such as hurricanes, earthquakes, and tsunamis destroy productive re-
sources and therefore decrease supply in industries that use them. For example, the damage
from Hurricane Matthew, which hit the United States in 2016, reached about $10 billion. In
Georgia alone, over 250,000 customers were left without electric power.

9 Checkpoint 7

Explain how the following events will affect the supply of:

A. Smart phones if new firms enter the market for smart phones

B. Solar panels when technological advances in the production of solar panels occur

C. Chickenin the United States when the price of chicken in Europe falls

D. Milk when the price of milk falls

E. Desktop computers this year when sellers expect the price of desktop computers to fall

next year
F. Wheat (in the long run) if the price of corn falls steadily relative to the price of wheat
G. CarsifU.S. automakers move their assembly facilities from Mexico back to the United

States, where the wages of assembly workers are higher

Check your answer

Predicting the Effects of Changes in Demand and Supply

The demand and supply model we study in this chapter is a powerful tool of economics that
allows us to predict what will happen to the market prices and quantities of goods sold and
bought in response to various events that affect the markets. As we've noted earlier in this
chapter, prices and quantities of goods sold and bought in a market gravitate toward the
market equilibrium. Every time a deviation from the equilibrium point occurs, the market
tends to move back toward it, and once an equilibrium is reached, the market price and quan-
tity will remain unchanged as far as the demand curve and the supply curve stay intact. But
if some event shifts one of the curves or both curves, the market will move toward a new
equilibrium along the path depending on which curve has shifted and in which direction it
has shifted. Thus, to predict what will happen to the market price and quantity of a good in
response to a certain event we need to determine (1) which curve is affected (demand, supply,
or both); (2) inwhich direction (rightward or leftward) the affected curves shift; (3) where the
new market equilibrium is. perhaps the best way to learn how to make such predictions is to
consider some examples.

‘ National Climate Assessment Report. (http ://nca2014.global change.gov)
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Example 1: Consumer Income Increases

Consider the market for gasoline we've discussed in the previous section. Figure 2-7 shows it
again, with the initial equilibrium at point E1, where the price is $2.20 per gallon and the
quantity of gasoline sold is 245 million gallons per month. Suppose that the average income
of buyers in this market increases. As we could see earlier in this section, consumer income
is one of the factors that affect demand. Next, we can reason that gasoline is a normal good,

Price ($/gallon)

2.60-[ =
2.204

"D

 —

T | —
245 265 275
Quantity (millions of gallons per month)
Figure 2-7 The effects of an

increase in consumer income

i.e. consumers are willing to buy more of it as their incomes rise (and econometric studies
support this theory). This means the demand curve for gasoline will shift rightward, from D1
to D2, as shown in Figure 2-7. Now, as the new demand curve indicates, at $2.20 consumers
want to buy 275 million gallons of gas (point A), while—since the supply curve remains in-
tact—sellers are still willingto offer only 245 million gallons at thisprice. Thatis, the market
is no longer in equilibrium at $2.20 per gallon, there is excess demand at that price. And we
know what happens when there is access demand: as buyers bid up the price, the quantity of
gas supplied increases along the supply curve together with the actual quantity sold. On the
other hand, as the price rises, the quantity of gas demanded decreases along the demand
curve D2. The price continues to rise and the market continues to adjust until the quantity of
gas demanded equals the quantity supplied in a new equilibrium. As shown in Figure 2-7,
the new equilibrium occurs at point E2, where the price is $2.60 per gallon, and QD = QS =
265 million gallons. Thus, the increase in consumer income causes the equilibrium price to
rise from $2.20 per gallon to $2.60 per gallon and the equilibrium quantity to increase from
245 million gallonsto 265 million gallons.

It is important to note that while the shift of the demand curve has caused a movement
along the supply curve from point E1 to point E2, increasing the quantity supplied in response
to arise in price, the supply itself has not changed, i.e. the supply curve has not shifted, as
none of the other factors that influence sellers' decisions has changed.
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Example 2: The Price of Oil Falls

Now let's go back to the initial equilibrium in the market for gasoline where the price is $2.20
per gallon and the quantity of gasoline sold is 245 million gallons per month (point E1 in
Figure 2-8). Suppose now that the price of oil falls. As we've mentioned before, oil refineries
process crude oil to produce gasoline, i.e. oil as an input used to produce gas. We also know

Price ($/gallon)

2.204 l
2.0 s g

D

VA Ny
245 250 260
Quantity (millions of gallons per month)

Figure 2-8 The effects of a fall in
the price of oil

from our previous discussion that a fall in the price of an input increases supply, that is shifts
the supply curve rightward, from S1 to S2, as shown in Figure 2-8. As the new supply curve
shows, at $2.20 sellers now offer 260 million gallons of gas (point B), while—since the demand
curve remainsintact—consumers are still willing to buy only 245 million gallons. That s, the
market is no longer in equilibrium at $2.20 per gallon: there is excess supply. So, sellerslower
the price, and as they do so, the quantity of gas demanded—as well as the actual quantity
sold—increases along the demand curve. On the other hand, as the price falls, the guantity
of gas supplied decreases along the supply curve. The price continues to fall and the market
continues to adjust until the quantity of gas demanded equals the quantity supplied in a new
equilibrium, which occurs at point E3, where the price is $2.00 per gallon and QD = QS = 250
million gallons. Thus, the fall in the price of oil causes the equilibrium price of gasoline to fall
from $2.20 per gallon to $2.00 per gallon and the equilibrium quantity to increase from 245
million gallonsto 250 million gallons.

Note again that while the shift of the supply curve has caused a movement along the de~
mand curve from point E1 to point E3, increasing the quantity demanded in response to afall
in price, the demand itself has not changed, i.e. the demand curve has not shifted, as none of
the other factors that influence buyers' decisions has changed.
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Example 3: Consumer Income Increases while the Price of Oil Falls

Now let's see what happens when the two Price ($/gallon)
events described above occur at the same time.
In such situations, we should still analyze the
effects of each event separately and then com-
bine the results of our analysis. Figure 2-9 2,60+
shows the effects of the two events together 3 404 -
combining our analyses in the previous exam-
ples. The increase in income shifts the demand
curve rightward, from D1 to D2. The fall in the 2.004
price of oil shifts the supply curve rightward,

from S1 to S2. The resulting equilibrium occurs

at point E4, where the new demand curve (D2)
intersects the new supply curve (S2) and where

the price is $2.40 per gallon and the quantity is -
270 million gallons. 245 250 265 270

Quantity (millions of gallons per month)

2.20

As you can see, when the two events happen
at the same time, the equilibrium quantity in— Figure 2-9 Combined effects of
creases from 245 million gallons at E1 to 270 an increase in income and a fall
million gallons at E4, i.e. the increase in quan- in the price of oil: the increased
tity is even greater than when each of the
events happened alone. This is because a right-
ward shift in the demand curve aone causes
the equilibrium quantity to increase, as shown Price ($/gallon)
by the blue arrow in Figure 2-9. And a right-
ward shift in the supply curve alone causes the
equilibrium quantity to increase as well, as

demand prevails

shown by the orange arrow. So, when both 2404 52
curves shift rightward, the combined effect is 2204 -
always an increase in equilibrium quantity. 0

But what about the equilibrium price? As 1.804

shown in Figure 2-9, itrises from $2.20 at E1 to
$2.40 at E4. Notice, however, that in this case
the effects of the two events have opposite di-
rections. The rightward shift of the demand

. . - o p—
curve raises the price (as shown by the blue ar 245 255 265

row), whereas the rightward shift of the supply Quantity (millions of gallons per month)
curve lower the price (as shown by the orange

arrow). In our example, the demand driven rise
in price is greater than the supply driven price
fall and therefore the combined effect is a rise
in price. But if the effect of the increased supply
was greater than that of the increased demand, the equilibrium price would fall. Figure 2-10
shows this possibility. In this case the demand driven rise in price (shown by the blue arrow)
is smaller than the supply driven price fall (shown by the orange arrow). Therefore the com-
bined effect is afall in price from $2.20 in the initial equilibrium (E1) to $2.00 in the new
equilibrium (E7). Thus, unless we know the magnitudes of the demand and supply shifts, we

Figure 2-10 Combined effects of
an increase in income and a fall
in the price of oil: the increased
supply prevails
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can't predict what will happen to the equilibrium price: it may rise, fall, or remain unchanged
depending on which of the two events has a greater impact on it.

@ MAKE THE GRADE

When predicting how a market equilibrium will change in response to certain events,
it is important to keep in mind the difference between changes in demand or supply,
which are shifts of the curves, and changes in quantity demanded or quantity supplied,
which are movements along the curves. Consider Example 2 again. Suppose an exam
question asks you to predict what will happen to the equilibrium price of gasoline when
the price of crude oil falls. After you've figured out that a lower price of oil shifts the
supply curve for gasoline rightward, causing the equilibrium price of gas to fall, you
continue to reason as follows: "As the price of gas falls, the demand for it increases, i.e.
the demand curve shifts rightward. This causes the price to rise." So, you answer: "The
price may fall, rise, or remain unchanged depending on whether the supply change or
the demand change has a greater impact on it." This answer is incorrect.

Where isyour mistake? As explained in Example 2, the supply curve does shift right-
ward causing the price to fall. But alower price does not cause an increase in demand.
That is, there will be no shift of the demand curve. Instead, alower price will cause an
increase in quantity demanded, i.e. a downward-leftward movement along the demand
curve, as shown in Figure 2-8. So, the correct answer is that the equilibrium price of
gas will definitely fall.

Our examples illustrate how particular changes in demand and supply affect the market
equilibrium price and quantity. Of course, there are other possibilities. Table 2-1 summarizes
all possible demand and supply shifts and their combinations and shows how the equilibrium
price and quantity change in each case.

A Four-Step Process of Analyzing Influences on a Market Equilibrium

Although Table 2-1 is auseful summary, you should not simply try to memorize it. As we've
emphasized in Chapter 1, economicsis an art and science of analytical thinking where simply
memorizing and mechanically applying concepts and tools may often lead to erroneous re-
sults. Also, the key "shifters" of demand and supply that we've discussed are not the only
factors that can influence the demand and supply curves. Keep in mind that no summaries
or cheat sheets can take into account all the varieties of situations and specific circumstances
that we face when analyzing real-world events. To help you organize your analysis of events
affecting a market and predict the resulting new equilibrium price and quantity, we suggest
a four-step analytical process.
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Table 2-1 The effects of shifts in demand and supply on equilibrium price and
quantity
Demand Supply Price Quantity

No change

il

No change

No change

No change

111l
f1i1111

@h-@-bl—-d
foe®itilt}

Step 1: Define the Market

Before we examine what happens in a market, we need to clarify to ourselves what that mar-
ket exactly is. For example, are we examining the demand for and supply of gasoline only or
all motor fuels? It is important to clarify because in the former case the market for diesel fuel
is an alternative market, while in the latter case it is part of the same market. We also need
to clarify who the buyers and sellersin the market are. If, for instance, we are examining the
market for cars in the United States only, then a change in incomes of American consumers
will directly affect the demand, while achangeinincomesin Chinawill not. Finally, we need
to define the time period we are looking at. For example, in along run, the supply of wheat
will decrease if the price of corn (an alternative product for farmers) rises, but it is not likely
to happen in a short run, when farmers don't have enough time to reallocate their land from
wheat to corn.

Step 2: Define the Initial  Equilibrium

Sketch a demand and supply graph, find and clearly mark the equilibrium point and the
corresponding price and quantity, just like we did in the examples above.
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Step 3. Find the New Equilibrium

First, determine which curve will the event in question affect and in which direction (right-
ward or leftward) the curve will shift. Then, shift the curve (draw anew curve) and find and
clearly mark the new equilibrium. If you are analyzing the effects of several events or if an
event affects both demand and supply curves, shift one curve at a time and mark each new
equilibrium resulting from just this one shift, indicating that this is an intermediate equilib-
rium (aswe didin Example 3). Thiswill help you see whether different curve shifts affect the
price or quantity in the same direction or in opposite directions. After that, find and clearly
mark the final equilibrium resulting from the combined effects of all the changes.

Step 4 Compare the Initial Equilibrium with the New Equilibrium

Compare the new equilibrium price and quantity with the onesin the initial equilibrium. Be
sure to check whether different curve shifts have offsetting effects on the price or quantity,
in which case you can only be certain about the direction in which the equilibrium price or
quantity will ultimately change if you know how far the curves shift.

The "Problem Solved!" box below provides an example of using this four-step process to ana-
lyze the effects of changes in demand and supply on the market equilibrium.

’Ej!ll PROBLEM SOLVED!

Consider the U.S. market for strawberries produced using conventional farming sys-
tems. predict what will happen to the equilibrium price and quantity in this market
over the current year if the following trends persist: (1) Consumers become increas-
ingly aware that conventionally produced strawberries top the "Dirty Dozen" list of the
fruits and vegetables contaminated with pesticide residues even after they are rinsed
in the field and washed before eating; (2) Technological advances in organic farming
lower the price of organically grown strawberries. Let's employ our suggested four-step
process to solve this problem.

Step 1. Define the Mar ket

Since our purpose is to predict the changes in the equilibrium price and quantity of
conventional strawberries in the United States over the current year, the market we
are examining is for conventional strawberries only, the sellers are farmers who use
conventional technologies of growing strawberries, the buyers are consumers living in
the United States, and the relevant time period is one year.

Step 2: Define thelnitial Equilibrium

The first graph below showstheinitial equilibrium (E1) inthe market for conventional
strawberries, where D1 is the demand curve, S1 is the supply curve, P1 is the equilib—
rium price, and Q1 isthe equilibrium quantity.



Step 3: Find the New Equilibrium

Now we need to determine which curve(s) will
shift and in which direction. Let's consider one
event at a time.

First, when consumers become more aware of the
pesticide residues contaminating conventional
strawberries, which have adverse effects on their
health, they become less willing buy conven-
tional strawberries at any given price. That is,
the demand curve shifts leftward, say, from D1 to
D2, as shown on the second graph. The new equi-
librium resulting from this shift is at point E2.

Second, organic strawberries are a (higher-qual-
ity) substitute for conventional strawberries. So,
other things being equal, when the price of o
ganic strawberriesfalls, consumersare willingto
buy more organic strawberries, substituting
them for conventional strawberries. As a result,
at each given price of conventional strawberries,
consumers want to buy fewer of them. That is,
the demand curve for conventional strawberries
shifts leftward, from D1 to D3. The new equilib-
rium resulting from this shift is at point E2.

Since both events shift the demand curve left=
ward, their combined effect is an even farther
leftward shift of the demand curve, with the re-
sulting equilibrium at point E4 where the priceis
P2 and the quantity isQ?2.

Step 4. Comparethelnitial Equilibrium with the New Equilibrium

As we can see on the graph, the equilibrium price of conventional strawberries de-
creases from P1 to P2 and the equilibrium quantity decreases from Q1 to Q2. Since each
of the two events affects both price and quantity in the same direction, reinforcing each
other, our prediction is certain, i.e. it does not depend on which of the events has a

greater influence on the price or quantity.

Page27



:{( TOOLS OF ECONOMICS

The Mathematics of Demand and Supply Revisited

Earlier in this chapter, we showed how to find the market equilibrium using algebraic
representations of the demand and supply curves. Now we'll show how we can use
algebra to examine the effects of changes in demand and supply. We will use the same
examples as we did for our graphical analysis.

The initial demand curve shown in Figure 2-9 is given by the following equation:
QD1 =300 - 25xP

where QD1 is the quantity of gas demanded (millions of gallons) and P is the price of
gas ($ per gallon). And the initial supply curve is given by

QS1 = 135 + 50xP

where QS1 is the quantity of gas supplied and P is the price of gas. As we've found
previously using these demand and supply equations, the market is in equilibrium
(QD1=0QS1)wherethepriceis $2.20 and the quantity is 245 million gallons, which are
the initial equilibrium price and quantity shown in Figure 2-9 (point E1).

Now suppose that as a result of an increase in consumer income, the demand curve
shifts rightward by 30 million gallons (from D1 to D2); that is, at each given price of
gas, consumers are willing to buy 30 million gallons more. That is, the new demand
curve(D2)is

QD2 = 300 - 25xP + 30
which simplifiesto
QD2 = 330 - 25xP

Further, suppose that as a result of a fall in the price of oil, the supply curve shifts
rightwardby 15 million gallons (from S1 to S2); thatis, ateach given price of gas, sellers
arewillingto supply 15 million gallons more. That is, the new supply curve (S2) is

QS2 = 135 + 50xP+ 15
which simplifiesto
QS2 =150 + 50xP
Solvingforthenew equilibrium(QD2=0QS2),wehave:

330 - 25xP = 150 + 50xP
-25xP = -180 + 50xP
-75xP = -180
P=24

So, the market equilibrium price is $2.40.
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To find the equilibrium quantity, we plug the new equilibrium price into either the D2
or S2 equation. Using the demand equation:

QD2=330-25x2.40
Qb2 = 270

To verify this result, we plug the equilibrium price into the supply equation as well:

QS2=150+50x2.40
Qs2 = 270

Thus, the new market equilibrium occurs where price is $2.40 per gallon, and the quan-
tity is270 million gallons, which iswhat Figure 2-9 shows aswell.

9 Checkpoint 8

Suppose both buyers and sellers of coffee hear a credible forecast that the price of coffee will
fall next month. What will happen to the current price of coffee in response to this news?
What will happen to the quantity of coffee sold this month?

Check your answer

24 Demand, Supply, and Economic Efficiency

As you've learned in Chapter 1, one of the key ideas of economics is that voluntary exchange
creates value and makes both participating parties better off. Recall that we've defined a
market as an arrangement that enables buyers and sellers to interact with each other facili-
tating voluntary exchange between them. In the modern world where billions of voluntary
transactions occur every day, market making is an important business itself. Companies such
as Walmart, eBay, Amazon, Alibaba, and many others specialize in facilitating markets for
billions of buyers and sellers around the world. more than 2 billion transactions per day take
place on eBay alone. So far, we've used the demand and supply model to examine how the
equilibrium prices and quantities are determined in competitive markets. Now we'll see how
the model can be used to measure the benefits that buyers' and sellers' get from voluntary
exchange.

Willingness to Pay and Demand

perhaps the best way to see the gains from voluntary exchange is to consider an online auc-
tion, such as eBay. Out of many markets facilitated by eBay, let's focus on one: the market
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for laptop computers.” Further, although in reality there may be thousands of bidders for
laptops on eBay, to keep our analysis simple, let's first assume that there are only four: Anna,
Bart, Cindy, and Don.

Individuals who bid for laptops will or will not be willing to buy them depending on the
price. Obviously, buyers want to pay as little as possible, but each of them has in mind a
certain highest price that he or she is willing to pay. Economists call this price the buyer's
reservation price or willingness to pay. Thus, each of the bidders in our example wants
to purchase a laptop for a price that is as low as possible, but will continue to bid as far as
the price does not exceed her reservation price. She will he stop bidding only when the price
passes her reservation price.

Since willingness to pay depends on buyers' individual preferences and budget con-
straints, it is likely to be different for different buyers. Let's suppose that our four bidders
have the reservation prices shown in Table 2-2. We can also present each buyer's willingness
to pay graphically, asin panel A of Figure 2-11. Let's take acloser look at the graph. It shows

Table 2-2 Willingness to pay

Bidder Willingness to Pay

Anna $800
Bart $650
Cindy $500
Don $350
A. Four consumers B. Many consumers
Price/willingness to pay (3) Price/willingness to pay ($)
800 Anna 800
650 Bart 6504 —
\
500 — g 500
\
350-- P S TR ‘
‘ ‘ i
} 200+ :
D
‘ i
\ \
0 I I I 0 1 1 I I
0 1 2 3 4 0 1,000 2,000 3,000 4,000
Quantity of laptops Quantity of laptops
Figure 2-11 Willingness to pay and the demand for laptops

* As we've noted in the first section of this chapter, for the purposes of our analysis, we can safely
assume that there is only one kind of laptops (think of a laptop with average technical characteristics,
quality, design, etc.).
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that none of our four buyers is willing to pay more than $800 for a laptop, so if the price is
above $800, the quantity of laptops demanded (QD) is zero. At a price of $800, only Anna
would bid, so the quantity demanded is one. At $650, we'll have two bidders, Anna and Bart,
which means QD = 2. At $500, Cindy would also bid, so QD = 3. And at $350 and below, all
four potential buyersbid, so QD = 4.

As you've probably noticed from the analysis above, our four-consumers' willingness to pay
curve is also their demand curve, since it shows how many laptops they are willing to buy
given a certain price. The reason why it is not a smooth curve like the demand curves we've
seen before is that it represents a small number of consumers, each buying only one unit of
the good. If we drew it for a much larger market, with many consumers and many units of
the good, ordering consumers according to their willingness to pay, the steps shown in panel
A of Figure 2-11 would be very small, virtually invisible, so the curve would smooth out and
look like one shown in panel B.

What is important to note is that in both panel A and panel B, the height of the demand
curve shows consumers' willingness to pay for the corresponding unit of the good. For exam-
ple, in the market shown in panel B, the highest price that consumers' are willing to pay for
the 2,000" laptop is $500. In general:

A demand curve viewed as a willingness-to-pay curve shows the price that consumers are
willing to pay given a certain quantity of the product in the market.

Consumer Surplus

Willingness to pay represents the value that consumers place on a good. For example, since
the highest price Annais willing to pay for alaptop is $800, she values it at $800, and since
Bart's willingness to pay for alaptop is $650, he values it at $650, and so on.

Suppose now that the market price of a laptop is $380. This means three laptops will be
purchased, since Anna, Bart, and Cindy are willing to pay even ahigher price. In fact, given
that these three consumers are willing to pay more than $380, the values they will receive
will exceed the price they pay. These differences between the value each of them receives
when purchasing a laptop and the price they pay are their surpluses. In general:

The difference between the value consumers receive when purchasing a good or a service
and the price they pay for it is called consumer surplus. Consumer surplus measures
the net benefits that consumers receive as a result of their participation in the market.

Figure 2-12 illustrates the consumer surplus in our example. As shown in panel A, since
Annavalues a laptop at $800 but gets it for $380, her surplus is $800 - $380 = $420. Bart
values alaptop at $650 but gets it for $380, so his surplusis $650 - $380 = $270. And Cindy
values it at $500 but pays $380, so her surplus is $500 - $380 = $100. Don, however, values
a laptop at $350, which is below the market price, so he won't buy it and won't receive any
consumer surplus. Thus, the total surplus received by our four consumers is $420 + $270 +
$120 + $0 = $810. Graphically, this surplus is represented by the area below the demand
curve and above the price.
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A. Four consumers B. Many consumers
Price/willingness to pay ($) Price/willingness to pay ($)
800 800+
650 Ahn?'s Cindy's
surplus. « | surplus
$420 s?;gla o| $120 Consumer
5004 7$270 i surplus
| - [ $588,000 -
380 i ; rice= 380 rice=
| | | |
\ 1 \ \
| ‘ \ | D
\ \ | |
\ \ | :
0 T T T 0 T
0 1 2 3 4 0 2,800
Quantity of laptops Quantity of laptops

Figure 2-12 Consumer surplus in the market for laptops

The same is true about a market with many consumers and a large quantity of the good,
such as that shown in panel B of Figure 2-12. In this case, consumer surplus is represented
by the distances between the demand curve and the price for each of the thousands of units
sold. Together, these distances form the triangular area below the demand curve and above
the price. The dollar amount of the consumer surplus then can be calculated using the for—
mula for the area of atriangle:®

Area= Base x Height/ 2

In our example, the distance between the demand curve and the price when the quantity is
zero can be viewed as the base of the triangle, and the quantity bought at the market price
can be viewed asits height. Thus, the consumer surplus (CS) can be calculated as:

CS = ($800 - $380)x2,800/2 = $588,000

What does this number tell us? It tells us that the value consumers have received as aresult
of their participation in the market for laptops exceeds the amount they've paid for the lap~
tops by $588,000. In other words, the 2,800 transactions in the market for laptops have gen-
erated an additional value of $588,000 for the participating consumers.

* Assuming that the demand curve is a straight line.
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9 Checkpoint 9

I n the example above, suppose the market price rises from $380 to $510. How will this affect
the consumer surplus in the market with the four consumers?

Check your answer

Willingness to Sell and Supply

Now let's take alook at the seller's side of the market for laptops. Again, although in reality
there are many sellers, to keep our analysis simple, we'll start with assuming that there are
only four: Zach, Y oko, Xander, and Wendy. Obviously, each seller wants to sell his laptop for
as much as possible, but each also has in mind a certain lowest price that he is willing to
accept. This price is called the seller's reservation price or willingness to sell. Thus, each
of the sellers in our example wants to sell his laptop for aprice that is as high as possible but
will keep offering it unless the price falls below his reservation price.

Willingness to sell depends on sellers' individual situations. For example, Zach might be a
college graduate who was given a laptop as a graduation present but no longer needs it be-
cause he just landed ajob that provides a laptop for him, so he iswilling to sell his laptop for
as low as $200. Wendy, on the other hand, might be a sales representative for a laptop pro-
ducer, authorized to sell a laptop for a price of $600 or higher. The reservation prices of our
four sellers are shown in Table 2-3 and in panel A of Figure 2-13. As you can see, none of our
four sellers is willing to sell a laptop for less than $300, so if the price is below $300, the
quantity of laptops supplied (QS) is zero. At a price of $300, only Zach would sell it, so the
quantity supplied is one. At $400, we'll have two sellers, Zach and Y oko, which means QS =
2. At $500, Xander would also sell hislaptop, so QS = 3. And at $600 and above, all four sellers
would sell their laptops, so QS = 4.

Table 2-3 Willingness to sell
Bidder Willingness to Sell

Zach $300

Y oko $400

Zander $500

Wendy $600

As you can see, our four-sellers' willingness to sell curve is also their supply curve, as it
shows how many laptops they are willing to sell given a certain price. And if we drew a will-
ingness to sell curve for a market, with many sellers and a large number of units of the good,
the steps shown in panel A of Figure 2-13 would be invisible, i.e. the curve would smooth out
and look like the one shown in panel B.
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A. Four sellers B. Many sellers
Price/willingness to sell ($) Price/willingness to sell ($)
7004 ——~— ———— S
600+ — 600 I
Wendy | |
500+ - 5004 | |
Xander | |
4004 ——- | 400- | |
Yoko | | | |
300 [ o
Zach | : | e I :
| 1 ! | |
| | | | |
| | | . | |
0 f T T T 0 T T f f
0 1 2 3 4 0 1,000 2,000 3,000 4,000
Quantity of laptops Quantity of laptops
Figure 2-13 Willingness to sell and the supply oflaptops

Note that in both panel A and panel B, the height of the supply curve shows sellers' will-
ingness to sell for the corresponding unit of the good. For example, in the market shown in
panel B, the lowest price that sellers' are willing to accept for the 2,000™" laptop is $500. In
general:

A supply curve viewed as awillingness-to-sell curve shows the price sellers are willing to
accept given a certain quantity of the product in the market.

Producer Surplus

Willingness to sell a good is determined by the seller's opportunity cost of providing it. For a
laptop user, for example, the opportunity cost of selling it is the value of its best alternative
uses that the seller is giving up. For a laptop manufacturer, it is the opportunity cost of re-
sources needed to produce it.

Suppose now that the market price of a laptop is $550. This means three laptops will be
sold, since Zach, Y oko, and Xander are willing to accept even alower price. A ndbecause these
three sellers receive a higher price than the lowest price they are willing to accept, we know
the price they receive exceeds their opportunity costs. These difference between the price
they receive when selling a laptop and the opportunity cost of it to each of them are their
surpluses. In general:

The difference between the price sellers receive for each unit of a good sold and the oo~
portunity costs of those units is called producer surplus.” Producer surplus measures
the net benefits that sellers receive as a result of their participation in the market.

Figure 2-14 illustrates the producer surplus in our example. As shown in panel A, since
Zach's opportunity cost of his laptop is $300 but he gets $550 for it, his surplusis $550 - $300

" The term "producer surplus" is used even if the seller is not a producer.
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= $250. Yoko's opportunity cost is $400, but she gets $550, so her surplus is $550 - $400 =
$150. And Xander's opportunity cost is $500, but the price he receives is $550, so he gets a
surplus of $550 - $500 = $50. Wendy's reservation price, however, is higher than $550, so
she won't sell her laptop and thus won't receive any surplus. Then, the total surplus received
by our four sellers is $250 + $150 + $50 + $0 = $450. Graphically, it is represented by the
area below the price and above the supply curve.

A. Four sellers B. Many sellers
Price/willingness to sell () Price/willingness to sell ()
Xander's S
surplus
55| _Price = $550 330  pm—y -
1] . I
500 Zachs | ;{3‘;335 : | ggﬁgggg surplus—"| Price = 550
400 surplus|_$150 \ |
$250 \ ‘ |
300 1 \ 300 |
\ \ \ |
\ 1 \ i
\ 1 \ |
\ 1 \ |
0 T T T T 0 i
0 1 2 3 4 0 2,500
Quantity of laptops Quantity of laptops

Figure 2-14 Producer surplus in the market for laptops

Similarly, in a market with many sellers and a large quantity of the good, such as that
shown in panel B of Figure 2-14, producer surplus is represented by the distances between
the price and the supply curve for each of the thousands of units sold. Together, these dis-
tances form the triangular area below the price and above the supply curve. The dollar
amount of the producer surplus then is the area of the triangle whose base is the distance
between the price and the supply curve when the quantity is zero and whose height is the
quantity of sold.’ Thus, the producer surplus (PS) is:

PS = ($550 - $300)x2,500/2 = $312,500

That is, the amount of revenue sellers have received as a result of their participation in the
market for laptops exceeds their opportunity costs of providing laptops to the market by
$312,500. In other words, the 2,500 transactions in the market for laptops have generated an
additional value of $312,500 for the participating sellers.

* Assuming that the supply curve is a straight line.
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I n the example above, suppose the market price falls from $550 to $410. How will this affect

the producer surplus in the market with the four sellers?

Check your answer

Total Surplus

Once we understand what the consumer surplus is,
what the producer surplus is and how buyers and
sellers benefit from participating in the market, the
next question is, what will be the actual market price
that determines how much surplus consumers and pro-
ducers receive? To answer this question, we'll put the
demand and supply curves together to see where the
market equilibrium will be. Recall that a market equi—
librium occurs when the quantity of the good consum-
ers are willing to buy, i.e. the quantity demanded,
equals the quantity sellers are willing to sell, i.e. the
quantity supplied. Figure 2-15 combines the demand
curve in panels B of Figure 2-12 with the supply curve
in panel B of Figure 2-14. Asyou can see, the marketis
in equilibrium when the price of a laptop is $500. At
thisprice, the quantity of laptops soldis 2,000. The con-
sumer surplus then is the areabelow the demand curve
and above $500 (area A on the graph), that is:

Price/willingness to pay ($)

8004

500

300+

T
0 2,000

Quantity of laptops
Figure 2.15 Total surplus
in the market for laptops

CS = ($800 - $500)x2,000/2 = $300,000

The producer surplus is the area above the supply curve and below $500 (areaB), thatis:

PS = ($500 - $300)x2,000/2 = $200,000

The amount of total gains from trade received by the market participants is called total

surplus.

In our example, the total surplus (TS) in the market for laptops is:

TS=CS+PS

TS = $300,000 + $200,000 = $500,000
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9 Checkpoint 11

"Since afixed quantity of laptops is traded in the market, no additional value is created as a
result of these transactions. Laptops just change hands. Therefore, it is a zero-sum game.
When one market participant gains, another one loses an equal amount.”" True or false? Ex—
plain.

Check your answer

Market Equilibriumand Efficiency

We've seen earlier in this chapter how free competitive markets work to equate the quantity
of the good demanded with the quantity supplied through the price adjustment mechanism
so that in equilibrium there is no excess demand or excess supply. The concepts of consumer
surplus and producer surplus allow us to see another important aspect of market equilibrium:
it is also the point where the market participants receive the greatest total surplus possible,
i.e. the highest overall gains from trade given the values placed on the product by consumers
and the opportunity costs of it to sellers. To see why, let's return to our example of the market
for laptops and consider what will happen if for some reason the market is not in equilibrium.
For example, the initial auction price is set above the equilibrium price, say at $650, so that
sellers cannot offer laptops at alower price. This situation is depicted in Figure 2-16.

The $150 increase in price decreases the quantity

of laptops demanded, and therefore the quantity sold, Price ($)
from 2,000 to 1,000. As aresult of a higher price and

a lower quantity of laptops purchased, the consumer 800+
surplus—the area below the demand curve and above

the price—decreases. It's dollar value (represented by 650+

areaA) is now:

CS = ($800 - $650)x1,000/2 = $75,000.

500+

400+
The producer surplus increases because of a higher
price, but decreases because sellers now are only able
to sell 1,000 laptops instead of 2,000. The value of the
producer surplus is now represented by the trapezoid
area B + F, which can be calculated using the follow—

300+

ing formula: 0 T T
0 1,000 2,000
Area = (Longer base + Shorter base) x Height / 2 Quantity of laptops
In our example, the longer base is $650 - $300 = $350 Figure 2.16 Total surplus in
and the shorter base is $650 - $400 = $250. The the market for laptops
height is the quantity sold. Thus, the producer sur-
plusis:

PS = ($350 + $250)x1,000/2 = $300,000

Thus, as aresult of ahigher price that drives the market away from equilibrium, consumer
surplus decreases by $225,000 while producer surplus increases by $100,000. Part of the loss
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for consumersis againfor producers. AreaF in Figure 2-16 represent thistransfer of surplus.
Note, however, that area D is no longer part of either consumer or producer surplus. Itis lost
for both consumers and producers. This loss of the potential total surplus is called a
deadweight loss. Notice that the deadweight loss (area D in Figure 2-16) is atriangle whose
base equals the difference between the price consumers are paying ($650) and the cost to the
producers of the last unit sold ($400). And the height of the deadweight loss triangle is the
difference between the equilibrium quantity and the quantity actually sold (2,000 - 1,000 =
$1,000). Using the formula for the area of a triangle, we can calculate the deadweight loss
(DWL) inthe market for laptops as:

DWL = ($650 - $400)x1,000/2 = $125,000

Thus, a deviation from the market equilibrium reduced the total surplus by $125,000. We
can confirm this by calculating the total surpluswhen the price of alaptop is $650 as the sum
of the consumer surplus and producer surplus:

TS = $75,000 + $300,000 = $375,000

which is $125,000 less than the $500,000 total surplus received by consumers and producers
when the market wasin equilibrium.

Likewise, total surpluswill bereducedifthepriceisbelowthemarketequilibrium. Check-
point 2-12 asks you to show this using our market for laptops example. An important point
that follows from this discussion is:

Total surplusin afree competitive market is maximized, i.e. the greatest possible gains
from trade are achieved, when the market isin equilibrium. In this situation, there isno
deadweight loss, as all potential gainsfrom trade inthe market are realized. Such market
outcome is called efficient. And if total surplusisbelow its potentially achievable level,
i.e. there is a deadweight loss, the outcome is called inefficient.

efficiency of a competitive market equilibrium is a key reason why all modern advanced
economiesrely on markets. However, free markets are efficient only under certain conditions.
We will address them in later chapters. Here is an overview of the conditions necessary for
an unregulated market to be efficient.

The market is perfectly competitive; that is, no individual seller or buyer can
influence the price

For instance, in our example above, if sellers of laptops could collude to fix the price at alevel
above the competitive equilibrium, say $650, they will gain producer surplus at the expense
of consumers and will be better off by $100,000 (see Figure 2-16). But as you could see, this
would lead to a deadweight loss that reduces the total surplusby $125,000. That is, the mar—
ket outcome would be inefficient. We'll address the inefficiencies caused by sellers' market
power in Chapters 8-10.

No externalities are generated by production or consumption of the good

An externality is a cost or benefit resulting from production or consumption of a good that
is imposed on someone other than its buyers or sellers. For example, suppose a factory that
produces laptops pollutes the nearby river with toxic chemicals. In an unregulated market,
the factory decides how many laptops to produce and what price to accept based only on its
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own internal costs of producing laptops. It does not take into account external costs imposed
on bystanders downstream, such as dead fish, contaminated drinking water, and people get—
ting sick. Since in cases like this free markets fail to account for all the costs imposed on
society, they are not efficient. We will discuss the market failures due to externalities and
what government can do about them in Chapter 4.

The good traded is a private good

Free markets can only be efficient when a private good or service istraded. They fail to effi-
ciently provide so called public goods because of the nature of those goods. For example, a
laptop is aprivate good. Y ou can only use it if you pay acertain price for it, so you make your
decision whether or not to buy it by comparing the value of it to you with the price for which
you can get it. Then, if you buy it, you own it, i.e. no one else can use it without your permis—
sion. Compare this with a good such as national defense. Obviously, national defense has a
certain value to everyone living in the country, as it protects the nation from external ene~
mies. However, no private individual or entity wouldbe willing to pay for the national defense
system based on its value to them because (1) it isimpossible to limit access to the protection
to only those who pay for it and (2) once the system isin place, protecting an additional person
does not reduce the benefits to others, i.e. the opportunity cost of protecting another individ-
ual is zero, which means the efficient price is also zero. Because markets cannot supply public
goods efficiently, if at all, these goods are usually provided by government. We will have more
to say about public goods in Chapter 4.

All  relevant information is available to both buyers and sellers

When you are buying alaptop, you have apretty good idea about what exactly you are getting
and of what value it is to you. But when you get sick and are deciding whether to go to a
doctor, you usually don't know what exactly iswrong with you and of what value the doctor's
service will be to you. You leave it to the doctor to figure out, which basically means you let
the doctor, the seller of the service, determine your willingness to pay for it! Andyou have to
rely on the doctor's conscience and integrity in the hope that his motive is to provide a treat—
ment that is best for you and not to get the highest profit for himself. Conscience and integ—
rity, however, are not market categories, and the profit motive is exactly what markets are
all about. Thus, with alack of information about the good or service traded, such asin the
example above, free markets fail to provide efficient outcomes.

Asyou might suspect, in the real world itisrarely the case that all the conditions listed above
hold. Therefore, none of the modern economic systems relies exclusively on free markets. In
all of them government plays an important role, correcting inefficiencies caused by market
failures and stepping in when markets fail to provide socially valuable goods or services.
unfortunately, the determination to what extent an economy relies on free markets and to
what extent and where the government should intervene is often left to ideological doctrines
and political power rather than economic efficiency considerations. Discussing why and how
this occurs is beyond the scope of this course. We hope, however, that our discussion of econ
nomic efficiency in this chapter and then of the role of government later on in this course will
help you see the economic truth behind the political demagogy of the preachers of both free
markets almighty and omnipotent government.
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9 Checkpoint 12

Show that total surplus will be reduced if the price falls below the equilibrium price. Suppose
that in our example, the price is $400 instead of $500. How will this change the consumer
surplus? The producer surplus? How much will be the deadweight loss?

Check your answer

Economics at Work: Explaining Oil Prices

As we discussed earlier in this chapter, since oil is an essential input used to produce gaso-
line, the price of oil is a key factor that determines gasoline prices. Indeed, as statistical data
show, gas prices follow oil prices very closely. The importance of oil, however, expands far
beyond that. In fact, oil is used to produce nearly everything, from heating and electricity
generation to plastics, fertilizers, roofing, clothing, aspirin, and guitar strings. To satisfy the
demand for all those products, the world produces about 100 million barrels (3.2 billion ga-
lons) of oil per day. No wonder that fluctuations in oil prices affect nearly all industries and
may even alter the global macroeconomic situation.

Because of such profound effects of oil prices on the global economy, it is important to
examine the past trends in oil prices so that we could better predict how they might change
in the future. And oil prices do tend to fluctuate substantially. Take a look at Figure 2.17,
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Figure 2-17 Crude oil prices in 2012-2017
(Source: International Monetary Fund)
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which shows how the "spot" prices of crude oil changed over the last five years.® Particularly
remarkable is the steep slump from about $112 per barrel to about $31 per barrel that oc-
curred over the period from June 2014 to January 2016. It is also worthy of note that despite
this 72% price drop, the consumption of oil during this period increased rather modestly: from
about 94 million to about 96 million barrels per day, i.e. by only about 2%." What caused
such a dramatic drop in the price of oil accompanied by only a slight increase in quantity?
The demand and supply model discussed in this chapter will help us answer this question.

Let's go through the four steps we've suggested in the previous section to help us better
organize our analysis of events influencing the market for oil. First, we need to define the
market we want to analyze. Since our purpose is to explain atrend in the world price of oil,
not oil prices in particular countries or regions, it makes sense to examine the market for oil
as a global market.” The suppliers in this global market are all oil producers around the
world, and the buyers are all world's consumers of oil, which are predominantly businesses
that use oil to produce other goods.

One important question is whether the world market for oil fits our definition of a compet—
itive market, i.e. one where no individual seller or buyer can influence the price. Recall that
the two conditions necessary for the buyers and seller to take the market price as given are
(1) the product is standardized, and (2) each buyer and seller holds a very small fraction of
the market, so the influence of an individual buyer or seller on the price is negligible. The
first condition is certainly present, since crude oil is a standardized product (commodity). The
second one does not strictly hold. The reason is that about 40% of the world's crude oil is
produced by the Organization of the Petroleum Exporting Countries (OPEC), which controls
(or at least tries to) oil production in its member countries by setting production targets.*

Because O PEC accounts for such a large share of the world's market for oil, it can affect
its price. Historically, crude oil prices have risen when OPE C reduced its production targets.
In our demand and supply model, we can reflect this OPEC's influence by shifting the world
oil supply curve accordingly. However, OPEC's ability to shift the world supply curve cannot
change the law of supply. That is, when the price of oil rises due to OPEC's production cuts,
other oil producers have the incentive to increase their output, since it becomes more profit-
able to produce more oil even if it results in higher costs. Thus, we can use the competitive
demand and supply model to analyze the world market for oil.

The second step is to define the initial market equilibrium. We will start from June 2014,
when the equilibrium price of oil was at its peak of about $112 per barrel and its equilibrium
quantity was about 94 million barrels per day. In Figure 2.18, D14 and S14 are, respectively,

* Spot prices are prices at which oil is actually sold and bought for immediate delivery (as opposed to
futures prices, i.e. prices at which contracts promising future delivery of oil are bought and sold).

* Source: U.S. Energy Information Administration. Short-Term Energy Outlook, July 2017.

" Note that examining regional prices of oil are of less interest. Those prices do not differ much, as
they are equalized through worldwide trade. That is, if the price of oil is significantly higher in a
particular region, it is pretty easy to ship more 0il there, as the cost of shipping a barrel of oil from one
world's region to another is usually immaterial in comparison with its price.

¥ OPEC has fourteen Member Countries, with Saudi Arabia accounting for about 32% of the Organi-
zation's total oil production, seven other Middle Eastern countries producing another 49%, and Vene-
zuela, Angola, and Nigeria producing almost all the rest.
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the demand curve and the supply curve in June

. L T Pri /barrel
2014, sopointE14 markstheinitial equilibrium. Foe el

The third step is to find the new equilibrium.
Note, however, that our analysis here is alittle 1124
different from what we've done before: we al-
ready know that in January 2016 the equilib—
rium price of oil was about $31 per barrel and
the equilibrium quantity was about 96 million
barrels per day.” What we need to figure out is
which curve shifted in which direction, as we
want to explain how the market got there.

Dy
Let's start with the supply side. Most re- 94
markable there is the phenomenal growth of oil Quantity (millions of barrels per day)
production in the United States. The U.S. oil Figure 2-18 The world market
boom started in 2008, when the first well was for oil, June 2014

drilled into a shale. Since then, with the help of

horizontal drilling and hydraulic fracturing (commonly known as fracking), billions of addi-
tional barrels of oil have been produced. Between 2008 and 2015, U.S. oil production almost
doubled, reaching 9.4 million barrels per day and threatening to surpass Saudi Arabia as the
world's largest producer of oil.

In this situation, the OpEC countries faced a tough choice: cut their oil production to prop
up the price, as they've done in the past, or Price ($/barrel)
maintain their output and let the price continue
to fall with the purpose of driving the producers
of the more costly shale oil—in the United 1124 —. \
States and everywhere else—out of business.
Quite surprisingly, OPEC, led by Saudi Arabia, /
decided not just to go with the latter choice, but
increase their oil production substantially in the
hope to win the global battle for market share.
The U.S. shale oil producers, however, did not 34—
back off. Armed with new drilling and other cost
saving technologies, they continued to pump oil
at near-record levels. The result was a large
rightward shift of the supply curve in the world
market for oil as shown in Figure 2-19, where Figure 2-19 The fall in the
S16 isthe supply curve in January 2016. price of oil explained

\D/4

94 96
Quantity (millions of barrels per day)

But what happened on the buyers' side of the market? Because, as we noted earlier, oil is
used to produce nearly every product, the demand for it is largely driven by the demand for
all those products, which increases when economies are growing. From this perspective, at-
hough the global demand for oil increased, driven mainly by continuing economic growth in

* Y ou might recall that for meaningful comparisons of price changes over time, the demand and supply
model should use real prices, i.e. prices adjusted for inflation, rather than nominal prices. However,
during the period we are analyzing, the inflation rate was close to zero, so the difference between the
nominal and real prices is immaterial here.
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India and China, the increase was rather modest. China's growth was shaky, and in Europe
and the United States the annual rates of growth were below 3%. Thus, although the world's
demand curve for oil shifted rightward (from D14 to D16 in Figure 2-19), the effect of the de-
mand shift was much smaller than that of the supply shift.

As you can see in Figure 2-19, since the downward effect on the price of the increased
supply was much greater than the upward effect on it of the increased demand, the price
dropped dramatically, from $112 per barrel in the June 2014 equilibrium (E14) to $31 per
barrel in the January 2016 equilibrium (Ez1s).

Y ou might be wondering, however, why such a substantial drop in the price of oil resulted
in only a relatively small increase in its quantity. Given that the rightward shifts of both
supply and demand curves worked in the same direction, reinforcing each other to increase
the equilibrium quantity, wouldn't we expect a much greater quantity increase? The answer
to the this question is that, first, the shift in the demand curve was rather small. Second,
along the new same demand curve (D16) the responsiveness of the quantity of oil demanded
to a change in price was very small. Economists call it a very price inelastic demand. We
discuss the economic concept of the price elasticity of demand and the reasons why the de-
mand for oil is very price inelastic in Chapter 3.

Checkpoint Answers

1

False. Most markets are not strictly perfectly competitive but meet the conditions for perfect
competition closely enough for us to ignore their imperfections. We can even use the demand
and supply model to analyze markets where the products sold by different firms differ signif-
icantly if we combine those products into a single good with typical characteristics. Thus, the
uses of the demand and supply model go far beyond strictly perfectly competitive markets.

Back to Checkpoint

2

False. The money that buyers pay and sellers receive per unit of a good is a nominal price.
Butitisrelative prices, not nominal prices, that are relevant when examining how the forces
of demand and supply interact in a market. Nominal prices are influenced by inflation, which
is a macroeconomic monetary phenomenon and thus irrelevant to the analysis of demand and
supply particular markets.

Back to Checkpoint

A. True. This statement reflects the law of demand.

B. False. Other thing being equal, a fall in price increases the quantity demanded. The
demand for the good remains unchanged, i.e. the demand curve does not shift.



Page44

C. False. An increase in consumer income shifts the demand curve. The only factor that
can cause a movement along the demand curve is the price of the good.

D. False. A rise in the price, of a good, other things being equal, will result in aleftward
and upward movement along the demand curve. It won't shift of the curve.

Back to Checkpoint

A. False. The price of a good and the quantity of the good supplied are positively related.

B. False. The quantity supplied of athe good will increase. The supply will not change,
i.e. the supply curve won't shift.

C. False. A technological improvement will cause arightward shift of the supply curve,
i.e. an increase in supply. An upward shift of the supply curve would also be a left-
ward shift, which means a decrease in supply.

D. True. According to the law of supply, other things being equal, afall in the price of a
good results in a decrease in quantity supplied, which means a leftward and down—
ward movement along the supply curve.

Back to Checkpoint

5

As the demand curve shows, at $2.40, the quantity demanded is 200 million gallons. And as
the supply curve shows, the quantity supplied at this price is 235 million gallons. Although
sellers are willing to offer 235 million gallons, buyersonly want 200 million gallons, i.e. there
is an excess supply of 35 million gallons. As sellers compete to sell their gas, they lower the
price, so the price will fall.

Back to Checkpoint

A. Hondacars and Toyota cars are substitutes. When the price of Toyotas rises, some
consumers will choose to buy a Honda instead of a Toyota. Thus, the demand for Hon-
das will increase.

B. When students come for the new semester, the number of potential buyers of pizza
increases. Thus, the demand for pizzawill increase.

C. SUV's and gas are complements. When the price of gas falls, driving large SUV's,
which consume a lot of gas, becomes significantly less expensive. As aresults, the de-
mand for large SUV's will increase.

D. When consumers become more aware of health risks associated with junk food, their
preferences change away from it, which will decrease the demand for junk food.

E. When buyers expect the prices of TV s to fall next month, some of them may decide to
wait until then. As aresults, the demand for TV s this month will decrease.
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F. When the price of orange juice falls, the quantity of orange juice demanded will in-

crease. The demand for orange juice, however, won't change (i.e. there will be a move-
ment along the demand curve, but the curve won't shift).

Back to Checkpoint

. As the number of sellers in the market for smartphones increases, the supply of
smartphones will increase, i.e. the supply curve will shifts rightward.

. Technological advances in the production of solar panels allows the producers to in-
crease output using the same amount of resources, which will increase the supply of
solar panels, i.e. the supply curve will shift rightward.

. When the price of chicken in Europe falls, it becomes more profitable for U.S. producers
to sell more of their chicken domestically rather than exporting it to Europe. On the
other hand, European producers will want to export more of their chicken to the United
States, where the price becomes relatively higher. As aresult, the supply of chicken to
the U.S. market will increase, i.e. the supply curve will shift rightward.

. When the price of milk falls, the quantity supplied of milk will decrease. The supply of
milk, however, won't change (i.e. there will be a movement along the supply curve, but
the curve won't shift).

. When sellers expect the price of desktop computers to fall next year, they want to sell
more desktop computers this year, before the price falls. As aresult, the supply of desk-
top computers thisyear will increase, i.e. the supply curve will shift rightward.

When the price of corn falls relative to the price of wheat, it becomes more profitable to
produce wheat compared with corn. Thus, farmers will reallocate their land and other
resources to produce more wheat, leaving fewer resources to produce corn. As aresult,
the supply of wheat will increase, i.e. the supply curve will shift rightward.

. Higher wages in the United States make the labor input more costly to the car produc-
ers. As a result, they will be able to hire fewer assembly workers at the same cost.
Therefore, the supply of carswill decrease, i.e. the supply curve will shift leftward.

Back to Checkpoint
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8

First, clarify to yourself that you are looking at Price
the current market for coffee, not the market for
coffee next month. In the figure, the initial equi—
librium is at point E1, where the price is P1 and
the quantity is Q1. Buyers' expectations of a
lower future price decrease the current demand
for coffee, shifting the demand curve leftward.
The equilibrium resulting from this shift alone is
at point E2, where both price and quantity are
lower. Sellers' expectations of a lower future P,
price increase the current supply of coffee, shift-

ing the supply curve rightward. The equilibrium
resulting from this shift alone is at point E3, I .
where the price is lower and the quantity is Q Quantity
greater. Since both curve shifts lower the price,

their combine effect is to lower the equilibrium price. But since the leftward shift of the de~
mand curve decreases the quantity while the rightward shift of the supply curve increases it,
the resulting effect on the quantity depends on how far each of the curves shifts. As shown
in the figure, the equilibrium quantity remains at Q1. But if, for example, the demand curve
shifted further to the left, the quantity would decrease. And if the supply curve shifted fur-
ther to the right, the quantity would increase.

P]- -

Back to Checkpoint

9

The consumer surplus would shrink. Anna's surplus will be $800 - $510 = $290, Bart's will
be $650 - $510 = $140, while Cindy and Don will not receive any surplus. The highest price
they are willing to pay is below the market price, so they won't buy a laptop. Thus, the total
surplus received by our four consumers will be $290 + $140 + $0 + $0 = $430.

Back to Checkpoint

10

The producer surplus would shrink. Zach's surpluswill be $410 - $300 = $110, Y oko's will be
$410 - $400 = $10, while Xander and Wendy will not receive any surplus. They won't sell
their laptops because the market price is below the lowest prices at which they are willing to
sell. Thus, the producer surplus received by the four sellers will be $110 + $10 + $0 + $0 =
$120.

Back to Checkpoint

11

False. No one loses from voluntary exchange. As we could see from our example, each buyer
and each seller of laptops gains a certain amount of surplus, i.e. everyone gains from trade.
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Since the exchange is voluntary, people simply won't engage in a transaction if they lose from
it.

Back to Checkpoint

12 The situation is depicted in the figure below. The $100 increase in price decreases the
quantity of laptops supplied, and therefore the quantity sold, from 2,000 to 1,000. As aresult
of alower price and a smaller quantity sold, the producer surplus—the area below the price
and above the supply curve—decreases. It's dollar value (represented by area B) is now:

Producer surplus = ($400 - $300)x1,000/2 = $50,000.

The consumer surplus increases because of a lower Price (5)
price but decreases because consumers now are only
able to sell 1,000 laptops instead of 2,000. The value
of the consumer surplus is represented by the trape-

8004

zoid area A + F, which can be calculated as: G ‘ /S_C

CS = ($400 + $250)x1,000/2 = $325,000 5004
Thus, the consumer surplus increases by $25,000, 4004
while the producer surplus decreases by $150,000. 3004
part of the loss for producers is a gain for consumers. D=V
Area F represent this transfer of surplus. However,
area D is no longer part of either consumer or pro—
ducer surplus. It is a deadweight loss. We can calcu~

. 0 T T
late the dollar value of the deadweight loss as: 0 1,000 2,000
DWL = ($650 - $400)xI,000/2 = $125,000. Quantity of laptops

That is, the deviation from the market equilibrium reduced the total surplus by $125,000.
We can confirm this by calculating the total surplus when the price of a laptop is $400 as the
sum of the consumer surplus and producer surplus:

TS = $325,000 + $50,000 = $375,000

which is $125,000 less than the $500,000 total surplus received by consumers and producers
when the market was in equilibrium. Thus, aprice below the equilibrium led to a deadweight
loss in away similar to how a price above the equilibrium did.

Back to Checkpoint



CHAPTER 3
ELASTICITY OF DEMAND AND SUPPLY

9 What'sin It for You?

In the previous chapter, you've learned the law of demand: a higher price will lead to a lower
quantity demanded. But how much lower? Similarly, the law of supply states that a higher
price causes quantity supplied to increase. By how much? To answer these questions, we need
to understand and be able to apply the concept of elasticity, which economists use to meas-
ure the degree of responsiveness, or sensitivity, of one variable to a change in another. Con-
sider the following situations:

« You are apricing manager at Apple Inc. Your boss asks you to predict what will
happen to Apple's receipts from iTunes downloads if it raises the price. What
should you tell your boss?

« As the vice president for business and finance at a private college, you are trying
to figure out if raising the tuition will increase the college's revenue. Will it?

* You are asoybean farmer. Unfavorable weather decreases soybean production eve-
rywhere. Should you prepare to tighten your belt?

e« Youarerunning an oil refinery, which uses crude oil to produce gasoline and other
petroleum products, so the price of crude oil is a crucial factor influencing your
production decisions. Suddenly, acrisisinthe Middle East disrupts oil production
in the region. How will that influence the price your refinery pays for crude oil?

e You are the manager of a Walmart store. Due to an increase in the federal mini-
mum wage, the average income of your customers rises by 5%. How should you
adjust your purchases of goods from suppliers?

« You are an economist at Dell. Hewlett Packard lowers the price of their laptops by
10%. Y our boss wants to know how this will affect the sales of Dell laptops with
similar characteristics. How can you figure it out?

We can continue this list of questions to include many other situations in which knowing and
being able to apply the concept of elasticity helps make better business decisions. in this
chapter we explain how.
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Learning Objectives

At completion of this learning module you are expected to be able to:

« Define and explain the concepts of price el asticity of demand, income el asticity of demand,
cross-price elasticity of demand, and price elasticity of supply.

e« Calculate the elasticities mentioned above given the corresponding price and quantity
changes.

« Predict changes in quantities demanded and supplied given the corresponding changes
in prices or income and relevant elasticities; predict changes in prices given the corre~
sponding changes in quantities and relevant elasticities.

Predict the effect of a change in price on the firm's total revenue given the price elasticity
of demand for its product.

3.1 Price Elasticity of Demand

The price elasticity of demand tells us how sensitive the quantity demanded is to a change in
price. Two things are important to keep in mind when defining and measuring price el asticity
of demand:

1. Compare percentage changes, not absolute changes, in price and quantity.
2.Hold constant all other variables that influence consumers' decisions.

The price elasticity of demand for a good is the percentage change in the quantity of
the good demanded in response to a one percent change in its price. Or, mathematically:

L %AQ,
D= 9Ap (1)

where ED is the price elasticity of demand, %AQpn is the percentage change in quantity
demanded, and %AP is the percentage change in price.

Note that according to the formula above, if %AP = 1%, Lo = %AQo, which is what the
definition says.

To illustrate the concept of price elasticity of demand, let's consider the demand curve for
oranges shown in Figure 1. Since we must hold constant all influences on consumer choices
other than price, we measure changes in price and quantity along the same demand curve.
In the figure, along the demand curve D, when the price of oranges rises by 25% (%AI” = 25%),
from P1 to P2, the quantity of oranges demanded decreases by 50% (%A() = —50%). Thus, the
price elasticity of demand for orangesis:

-50%
25%

[y

K, =
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This number tells us that for each 1% rise in price, the ) )
quantity of oranges demanded decreases by 2%. Price (§ per pound)

Recall that according to the law of demand, the rela~
tionship between price and quantity demanded is neg—
ative: when the price rises, the quantity demanded de-
creases and when the price falls, the quantity de
manded increases. Thismeansthe price el asticity of de-
mand is always a negative number. The sensitivity of
quantity demanded to a change in price, however, is
measured by the magnitude of the elasticity number re~
gardless of its sign: the greater the absolute value elas-

ticity, the more price sensitive—i.e. more elastic—the QLl'c!ﬂtj.:%:“‘(lllﬂlJ'.OIl(j(;u[)d.‘:i)
demand is. Therefore, when comparing price elastici- o :
ties of demand, we should ignore the minus signs and Figure 1 Elasticity of
look only at the absolute values. For example, if the demand for oranges

price elasticity of demand for grapefruitsis-3, thenthe
demand for grapefruits is more elastic than the demand for oranges because |[-3| =3, |-2]|
=2, and 3 > 2. In general:

The greater the absolute value of the elasticity number, the more elastic the demand is.

Given that the magnitude of elasticity is what matters, we will always refer to its absolute
value (|ED|) when interpreting and comparing price elasticities of demand.

9 Checkpoint 1

Which of the following statements about the price elasticity of demand are true and which
are false? Explain.

A. itis the same as the slope of the demand curve.

B. it shows the percentage change in quantity demanded caused by a 1 percent change in
price.

C. It is a negative number, but what matters when comparing elasticities is its absolute
value.

D. Itisthe sensitivity of price to changes in demand.

Check your answer

Calculating Price Elasticity of Demand

As follows from our discussion above, to calculate elasticity, we need to know the percentage
changesin price and quantity. Let's continue our example of demand for oranges to see how
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to calculate those percentage changes. Figure 2 Price ($ per pound)
shows the numbers for the prices and quantities
at points A and C on the demand curve D. To
calculate the percentage change in price be~ 1.80 ===
tween points A and C, we use the following for-
mula: 1.60 p————-—
opap =t _ AP LA ===~ . | |
AV Py | l ! D
| |
where PAV isthe average of P1 and P2: : : :
P - P +F, 15 20 25
AV g Quantity (million pounds)

Figure 2 Calculatingthe

This formula, called the midpoint formula, is o
elasticity of demand for

the preferred way to calculate percentage

changes when measuring elasticities. In our ex- oranges
ample:
$1.40+51.80
P = — s $51.60

so the percentage change in price is:

$1.80-51.10 _50.10

%AP = =
S1.60 51.60

=0.25 or 20%

Similarly, to calculate the percentage change in quantity, we use the formula:

0. -
%AQ = LG AQ
Quv Quv
where QAV isthe average of Q1 and Q2:
G, +Q,
QA\-’ - 9
In our example:
2h+16
Q.W = 2 =20
so the percentage change in quantity is:
=4 _2!' _
9%aQ =12=25 210 5o 50%
20 20
Plugging these numbers into the elasticity formula, we get:
L _H0% _

the same result as we calculated above.



Another way to calculate elasticities
and see the underlying relationshipsis to
rewrite the elasticity formula as follows:

_%AQp AQy AP AQy Dy
%AP  Q,, P, Q. AP

‘D

Or, rearranging the terms:

= AQ), « Piv
Ty —
Al Qe

Using the numbers in our example:

-10 1.60
DT X——— = —
040 20

As you can see, the two formulas produce
the same result.

In addition to calculating elasticity be-
tween two points on the demand curve (A
and C in our example), whichis called arc
elasticity, the second formula allows us to
calculate the elasticity at a point on the
demand curve, called point elagticity.
While arc elasticity tells us how quantity
demanded reacts to a certain change in
price, point elasticity shows us the speed
at which quantity demanded changes at a
certain instant.

To measure elasticity at a point, we as-
sume that the changes in price (AP) and

quantity (AQv) are very small, approach-
ing zero. How can we measure those
changes then? We can't measure them

separately, of courze ut we can still cal—

culate their ratio APD , as far as we know

the slope of the demand curve. In our ex-
ample, the demand curve is linear (i.e. a
straight line). Recall from your math
courses that the slope of a straight line is
constant and can be calculated between
any two points on the line as "the rise over

Side Note 1

Why use the midpoint formula and not the
usual percentage change formula, where we
divide the change in a variable by its starting
value? For example, for the price rise in our
example, the percentage change in quantity
would be
> =4
%AQ = Q-Q _ ]5‘— 25
Q, 25

=041 or —10%

But suppose that instead of rising, the price
falls. Then the percentage change in quantity
is:

25-15

5

Y%Al = =0.67 or 67%

Thus, the percentage change in quantity will
depend on the direction in which the price
changes.

The same will be true about the percentage
change in price calculated using the conven-
tional percentage change formula. When the
pricerises, %AP =29%. and when it falls, %AFP
=-22%. So, whenthe pricerises, the elasticity
is

—10%
29%

|ED| -

and when the price falls, itis:

67%
—22%

—_9

|EU| =

That is, if we use the conventional percentage
change formula, the elasticity we calculate
will depend on whether the price rises or falls.
To avoid this problem, we use the midpoint
formula, which allows us to obtain a measure
of elasticity that does not depend on the direc—
tion in which the variables change.

the run."' Between points A and C, for example, the rise isAP = $(.10 and the run isAQp =

' If the demand curve is not a straight line, we can still calculate its dope at a point as the dope of the
straight line tangent to that point.
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-10 (it is negative because the quantity decreases, i.e. "runs back," so to speak). So, the slope

AQ,,

of the demand curve is and the term F in the formula above is the inverse of its

b
slope, which can be calculated directly as "the run over the rise.
elasticity at point B as follows:

Now we can compute the

1 |
D = Xi (2)
slope  Q,
, =0 160 o5 160
0.40 20 20

The elasticity at point B is the same as the arc elasticity between points A and C because
point B is the midpoint between points A and C. But we can use the same number for the
inverse of the slope to calculate the elasticity at any other point on the curve. For example,
at point A, the price elasticity of demand is:

1.40

K, =—25x
25

=-1A

9 Checkpoint 2

Suppose the price of strawberries falls from $2.80 per pound to $2.50 per pound. As aresult,
the quantity of strawberries demanded increases from 35 million pounds to 45 million
pounds. What is the arc price elasticity of demand for strawberries in this price range? What
is the elasticity at the point where the price is $2.80 per pound?

Check your answer

Price Elasticity Along a Straight-Line Demand Curve

Throughout this course, we draw demand and supply curves as straight lines. This simplifies
our analysis, and within a realistic price range, a straight line is usually a reasonable g
proximation even if the actual demand curve is not linear. It is worth to discuss then how the
price elasticity of demand is related to the slope of the demand curve.

First, note that although both slope and elasticity show how much quantity demanded
changes in response to a certain change in price, they are two different concepts. The inverse
of the slope tells us by how many units the quantity changes when the price rises or falls by
one dollar. The price elasticity of demand shows the percentage change in quantity demanded
in response to a one percent change in price. Second, while the slope remains constant along
a linear demand curve, the elasticity does not.

Let's return to our demand curve for oranges (Figure 3). As we've calculated before, the
absolute value of the elasticity at point A is 14, while at point B itis 2. Why does the demand
become more elastic as we move up along the curve from point A to point B?



Take alook at the point-elasticity for—
mula again:
1 r

K = X —

slope @

Since a linear demand curve has a con-
stant slope, when we move along the

Price (§ per pound)

1.80
1.60

1.40

15 20 25
Quantity (million pounds)

Figure 3 Elasticity alongalinear
demand curve

curve, the first term in the formula,
1

, remains the same. However, the
slope

]

Q
along the curve because the price rises
and the quantity decreases. In our exam-
ple, it is 1.40/25 = 0.056 at point A,
1.60/20 = 0.08 at point B, and 1.80/15 =
0.12 at point C. Therefore, the absolute
values of elasticities are 25x0.056 = 14,
25x0.08 = 2, and 25x0.12 = 3 at points A,
B, and C, respectively. Thus:

second term, — increases as we move up

Side Note 2

There are two problems with using the
slope of a demand curve to measure the re~
sponsiveness of quantity to a change in
price. First, slopes depend on the units of
measurement. |f, for example, we measured
the quantity of oranges in kilograms in-
stead of pounds (as all the countries in the
world, except for the United States, Liberia,
and Myanmar, do), the quantities of or-
anges would be 11.3 million kg and 6.8 mil-
lion kg at points A and C, respectively, so

the |AQ| would be 16.8- 11.3| = 4.5. and
the inverse of the slope would be 4.5/0.40 =
11.25 by the absolute value. But the fact
that it is now 11.25 instead of 25 doesn't
mean that consumers are 45% as price-sen-
sitive as before, since nothing has changed
except for the units of measurement.

The second problem with using the slope to
measure the responsiveness of quantity to
a change in price is that we can't meaning—
fully compare the slopes of demand curves
across different products. Suppose, for ex-
ample, that we want to compare consumers'
price sensitivity in the market for oranges
with that in the market for t-shirts. The in—
verse of the slope of the demand curve for t-
shirts would show how many more t-shirts
consumers would buy if the price falls
by $1. Say, we'vecalculateditat 50million.
How canwe comparethe price sensitivity of
50 milliont-shirts per dollar with that of 25
million pounds of oranges per dollar? Such
comparisons make no sense.
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As the price rises and we move upward and leftward along a linear demand curve, the de~

mand becomes more price elastic.

Obviously, thereverseis also true: asthe price falls and we move downward and rightward
along alinear demand curve, the demand becomes less el astic.



Now suppose we want to compare the price
elasticity of demand for oranges (D O) with
that for grapefruits (D G) . Figure 4 showsthe
two demand curves. Both are straight lines.
Clearly, at the point where the curves inter-
sect (point A), the Pto Q ratio is the same for
both curves (0.056). However, the demand
curve for grapefruits is less steep than the de-
mand curve for oranges, which means abso-
lute value of the inverse of the slope for DG is
greater than that for D O. Aswe can calculate
from Figure 4, for D G, the absolute value of
the inverse of the slope (“the run over therise"
between points A and F) is |-10-K).20| = 50,
comparedto 25for D O . Therefore, the elastic—
ity of demand for grapefruits at point A,

| EDI =50x0.056 = 2.8, istwice that of the de-
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Price ($ per pound)

1.60

1.40

15 20 25
Quantity (million pounds)

Figure 4 Elasticities of demand
for oranges and grapefruits

mand for oranges (1.4). In general, at agiven point, aflatter demand curve is more elastic.

Figure 4 also shows that when two different linear demand curves have a common point,
in a given price range that starts (or ends) at that point, the flatter demand curve is more
elastic. Aswe calculated before, using the midpoint formula, when the price rises from $1.40
to $1.60 (i.e. when we move from point A to point B along DO and to point F along D G), the
percentage change in price is the same (25%, as we calculated it before). But since DG is
flatter than D O, the quantity response to that change in price is greater along DG than along

DO.

g Checkpoint 3

Refer to the figure on the right. Which of the following P

istrue? Explain.

The demand is more elastic between points

between points
1. AandB; AandC
2. AandF; Aand G
3. AandF; AandC
4. AandB; Aand G

Check your answer

than
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Categorizing Elasticities by Magnitude

In is useful to categorize elasticity numbers based on their magnitudes. Let's start with an
extreme case where the price elasticity of demand is zero, which means the quantity de
manded does not change at all in response to a price change. Figure 5-a shows an example.
Jake would buy the same quantity of gas per week, no matter whether the price is $2 or $3
per gallon. That is, his %A() = 0 when the %AP = 10%. Thus, the price elasticity of Jake's
demand for gas is ED = 0%"40% = 0. This is called perfectly inelastic demand, and it is
reflected by avertical demand curve. We should always keep in mind, however, that the price
elasticity of demand may be different in a different price range. If, for example, the price of
gas rises from $3 to $4, Jake's demand will not necessarily—and most likely not—remain
perfectly inelastic.

When the price elasticity of demand is between zero and one (0 < |ED | < 1), the demand is
called inelastic. An example is shown in Figure 5-b. When the price of gas rises by 40%,
Rona's quantity of gas demanded decreases by 5%. That is, the price elasticity of her demand
forgasis |[ED 1 =1-5%-40%1 =
0.125. Since Rona's quantity
demanded changes in response
to a change in price, her de- D
mand is not perfectly inelastic. 3.00 s ———— —*
But as far as the percentage
change in quantity is smaller
than the percentage change in
price, which means |ED |< 1,
the demand is categorized as
price inelastic.

Price ($/gallon)

Price ($/gallon)

20 [T -

30
Quantity (gal./week)

39 41
A notable case of elasticity is Quantity (gal./week)
when the percentage change in
quantity is the same as the
percentage change in price so
that the price elasticity of de~

mand equalsone. Thisis called

Figure 5-a Jake's per-
fectly inelastic demand
for gas

Figure 5-b Rona's inelas-
tic demand for gas

Price ($/gallon) Price ($/bottle) Price ($/bushel)
0T 2.60 I
Im-xp:zom, L6y | 4.00 * - )
- \ 2 40> ]
450 ————= /e I . D I |
| . %AP=8%I , I |
\ D I ( I |
('OAQ:ZU"'C: ”U_-_\Q:-'IU"U : :
— ]4—-1' | |
18 22 8 12 30,000 60,000

Quantity (gal./week)

Figure 5-c Rona's uni-
tary elastic demand for
gas

Quantity (bottles/week)

Figure 5-d Susan's elas—
tic demand for Coke

Q (bushels/year)

Figure 5e Perfectly
elastic demand for
Dean's wheat
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unitary elastic demand. For example, in a higher price range, Rona's demand for gas is
likely to be more elastic. As shown in Figure 5-c, when the price of gas rises from $4.50 to
$5.50 per gallon, i.e. by 20%, Rona's quantity demanded decreases also by 20%. That is, the
elasticity of her demandin thisprice rangeis |[ED| = |-20%+20% | = 1.

Note that when the demand is unitary elastic, consumers want to spend a constant amount
on the good no matter what its price is. Thisis because the amount spent (T X) is the price of
the good (P) times the quantity of the good bought (Q): TX = PxQ

So when the quantity decreases (or increases) by the same percentage as the price increases
(or decreases), the PxQ remains unchanged. In our example in Figure 5-c, when the price is
$4.50, Rona wants to spend $4.50x22 = $99 and when the price is $5.50, she wants to spend
the same amount: $5.50x18 = $99.

When the elasticity value is greater thanone (| ED | > 1), the demandiscalled elastic. An
example is shown in Figure 5-d. When the price of Coke rises from $2.40 to $2.60 per bottle,
i.e. by 8%, Susan's quantity demanded decreases by 40%, which means the elasticity of Su-
san's demand for Cokeis |ED | = |-40%-8% | = 5.

In certain situations, the quantity demanded is extremely sensitive to price changes so
that the elasticity number is practically infinity. In such cases the demand is considered to
be perfectly elastic. Figure 5-e shows an example. Dean's farm is one among millions of
other farms producing wheat. And wheat is a standardized product, so consumers do not care
whether it is produced at Dean's farm or somewhere else. As a result, the price of wheat is
determined by the competitive forces of market supply and demand. In Figure 5-¢, it is $4
per bushel. If Dean tries to charge a price that is even slightly above $4, the quantity de-
manded for his wheat will be zero, since consumers will be able to buy wheat elsewhere at a
lower price. On the other hand, if Dean charges aprice just alittle below $4, the quantity of
his wheat demanded will become practically infinite: since, Dean's wheat is as good as that
produced elsewhere but is sold at a lower price, every potential buyer will want to get it.”
This means the demand curve for Dean's wheat can be viewed as perfectly elastic — horizon-
tal at the market price of $4.

9 Checkpoint 4

Every time Vincent goes to a gas station, he gets 18 gallons of gas without looking at the
price. His fiance, Lisa, however, always wants to spend 36 dollars on gas ho matter what the
price is. What can you tell about the price elasticity of Vincent's demand for gas? Price elas-
ticity of Lisa's demand for gas? Explain your answers.

Check your answer

> Of course, Dean's farm won't be able to satisfy all that huge demand, but that's not the point here.
Recall from Chapter 2 that the quantity demanded and quantity actually bought are two different
concepts. Later in the course (in Chapter 7), we will see how the concept of perfectly elastic demand
helps us analyze firms' decisions in perfectly competitive markets.
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Price Elasticity of Demand and Pricing

Knowing and understanding the price elasticity of demand can help firms optimally price
there products. Consider the following example.

Example 1 Does Raising Price Bring in More Revenue?

Suppose you are an economist at Apple Inc. Your boss asks you to predict what will happen
to the receipts from i Tunes downloads if Apple raises their price from $1.29 to $1.39 per song.
Let's see how you can use the information about price elasticity of demand for i Tunes down-
loads to accomplish this task.

The term for total receipts used in economics is total revenue (TR), which is the price
per unit (P) times the quantity (number of units) sold (Q):

TR =PxQ

As clear from this formula, raising the price, i.e. selling each download for more, will increase
the total revenue. On the other hand, according to the law of demand, a higher price will
decrease the quantity of downloads demanded, so Apple will be able to sell fewer downloads,
which will decrease its total revenue. So the resulting change in total revenue will depend on
which of the two effects—the price effect or the quantity effect—is greater. And all we need
to know to figure this out is the price elasticity of demand for i Tunes downloads.

It can be shown mathematically that
%WATR =~ %AP + %AQ (3)

Further, recall that according to the law of demand, if %AP is positive (i.e. the price rises),
then %AQ) is negative (i.e. the quantity decreases). Hence, if | %Al | > |%AQ |, i.e. the price
effect prevails, the total revenue increases. And if |%AQn| > [%AI’|, i.e. the quantity effect
prevails, the total revenue decreases.

How do we know which percentage change, |%ADP| or |%AQ |, will be greater? The price
elasticity of demand tells us exactly that. Recall that the price elasticity of demand is

L %AQy
Do AP

Accordingto thisformula, ifthe demandisinelastic (| E D | < 1), then | %AP | must be greater
than |%AQ|. And if the demand is elastic, (|ED | > 1), then |%AQ | must be greater than
| %A |

Back to our example, having realized that you need to know the price elasticity of demand
for iTunes downloads, you conduct a market research and estimate it at -1.2. This number
tells you that for each 1% rise in price, the quantity of iTunes downloads will decrease by
1.2%. As equation (3) shows, this means the negative effect on the total revenue of the de-
creased quantity will more than offset the positive effect of the higher price. Therefore, you
predict that the total revenue will decrease.

Y ou can even tell your boss by how much (in percentage terms) you predict the total reve~
nue to decrease. When the price is raised from $1.29 to $1.39, the percentage change in price
(calculated using the midpoint formula) is 7.5%. So, using the elasticity formula, we can
write:
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%AQ

-1.2=
7.5%

Solving this equation for %AQ, we get:
%AQ = —1.2x7.5% =-9.0%
And from equation (3):
WATR = 7.5% — 9.0% =—-1.5%

That is, you predict that raising the price of iTunes downloads from $1.29 to $1.39 will de-
crease Apple's receipts by about 1.5%.

Example 2: Can Farmers Benefit from Bad Weather?

Suppose unfavorable weather conditions decrease soy- ) .
bean production everywhere. Can you predict what Price ($/bushel)
will happen to soybean farms' revenues?

To make our prediction, let'sfirst visualize the situ-
ation in the market for soybeans. It is depicted in Fig-
ure 6. Suppose that initially, the equilibrium price of
soybeans is $4 per bushel, and the equilibrium quan-
tity is 140 million bushels (point E1).* As you've
learned from Chapter 2, unfavorable weather will des
crease the supply of soybeans, shifting the supply
curve leftward (from S1to S2in Figure 6). Asaresult,
the price of soybeans rises and the quantity of soy-
beans demanded decreases along the demand curve
(D). Therefore, to predictwhat will happento thefarmers'
revenue, we need to know the price elasticity of demand.

100 140
Quantity (million bushels)

Figure 6 Bad weather
decreases soybean
production

Suppose the price elasticity of demand for soybeans is
estimated at -0.6. This means for each 1% increase in price, the quantity of soybeans de-
manded will decrease by 0.6%. So, according to equation (3), the gain in total revenue due to
a higher price will more than offset the loss of it due to a decreased quantity. As aresult, the
farmers' total revenue will increase.

This may sound counterintuitive. How can bad weather increase farmers' revenue? Let's
take alook at Figure 6 again. Initially (at point E1), the total revenue is $4x140 million =
$560 million (areaA+C). Whenthe pricerisesto $7 and the quantity decreasesto 100 million
bushels (i.e. when the market movesto the new equilibrium, point E2), farmers gain $3x100
million = $300 million (area B) due to the rise in price and lose $4x40 million = $160 million
(area C) due to the decrease in quantity. Since the price effect on total revenue exceeds the

* Using equation (3) to calculate the approximate change in total revenue works pretty well when the
percentage changesin P and Q are relatively small. The result is less accurate for larger percentage
changes.

“ We use these price and quantity numbers for demonstration purposes only. Y ou don't really need to
know them to make the prediction in question. Asyou'll see shortly, the only number that you need to
know is the price elasticity of demand for soybeans.
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quantity effect by $300 million - $160 million = $140 million (area B - area C), the total
revenue increases by that amount. In the new equilibrium (E2), TR = $7x100 million = $700
million (area A+B), which is $140 million more than the $560 million in the initial equilib—
rium.

The same reasoning applies when we want to figure out what will happen to total revenue
if the price falls. Table 1 shows all possible scenarios. Note that when the demand is inelastic,
the total revenue changes in the same direction as does the price because in that case the
price effect prevails. And when the demand is elastic, the total revenue changes in the direc-
tion opposite to the price change because now the quantity effect prevails. Note also that
when the demand is unitary elastic (E D = 1), the total revenue remains the same no matter
whether the price rises or falls.

Table 1 Effects of price changes on total revenue

Effect on total revenue

Price elasticity of demand
Pricerises: Price falls:

Inelastic (|ED |< 1) I ncreases Decreases
Unitary elastic (|Ep|= 11) No change No change

Elastic (|ED | > 1) Decreases Increases

9 Checkpoint 5

Suppose Netflix lowers the price of its monthly streaming subscription from $9.99 to $8.99.
In this price range, the price elasticity of demand for Netflix subscriptionsis -1.4. What will
be the percentage change in the number of subscriptions demanded? What will happen to
Netflix's total revenue?

Check your answer

What Determines Price Elasticity of Demand?

What makes demand more price elastic and what makes it less price elastic? Table 2 shows
price elasticities of demand for some goods and services drawn from a variety of studies by
economists. So, why is the price elasticity of demand for restaurant meals (| ED = 2.27 |) so
much higher than that for salt (| E D = 0.10 |)? Let's discuss factors that could cause this and
other differences in price elasticity of demand. To better understand the influences on elas-
ticity, keep in mind that it measures the responsiveness of quantity demanded to a change
in price. That is, when consumers are more responsive to price changes, the demand is more
elastic and when they are less responsive, the demand is less elastic.



Availability and Closeness of
Asyou can seein Table 2, the demand for
beef is more elastic than the demand for
electricity. One reason is that there are
several rather close substitutes available
for beef (e.g., pork, lamb, or turkey), so if
the price of beef rises, consumers can
pretty easily switch to those substitutes,

Substitutes

Table 2 Price elasticities of demand for
some goods and services

Good or service

Elasticity
(absolute value)

which will result in a substantial den Salt 0.10
crease in the quantity of beef demanded.
But there are practically no good substi- Housing 0.12
tutes for electricity. So, when electric o
power suppliers raise the price, house- Electricity 0.20
hold try to red their electricit .
olas may ry 1o r. uce their e1ec r|C|'y Gasoline — short run 0.26
consumption by using more energy-effi-
cient electric appliances, but this only can Gasoline — long run 0.58
be done to acertain extent. Therefore, the
demand for electricity is significantly less B eef 0.59
sensitive to achange in price than the de~ _
mand for beef. In general, other things Soft drinks 0.75
being equal:
ged Air travel — business 0.80
The more and/or closer substitutes for a Motor vehicles 1.40
good are available, the more price elastic _ _
the demand for that good is. Airtravel —leisure 1.60
Coke 1.71
Note that the availability of close sub~
stitutes depends on how broadly we de- Restaurant meals 2.27

fine the market. For example, if we are

looking at the market for Coke, than Pepsi, Sprite, and other soft drinks are very close sub-
stitutes. So, if the price of Coke rises, the quantity of Coke demanded is likely to decrease
substantially as consumers switch to those substitutes. If, however, we define the market
more broadly, e.g., as the market for all soft drinks, then substitutes will be harder to find.
As aresult, when the price of all soft drinks rises, the quantity demanded is not likely to
decrease that much. As you can see in Table 2, the demand for Coke is much more elastic
(| E D=1.71]) than the demand for soft drinksin general (|ED =0.75]).

Whether the Good is a Necessity or a Luxury

M ost people consider goods such as, housing, electricity, and gasoline to be essential for liv-
ing. These goods are called "necessities." When the price of such a good rises, consumers can
"tighten their belts" to some extent, but given that the good is a necessity, these possibilities
are rather limited, so the quantity demanded isnot likely to change much. On the other hand,
there are goods that consumers can easily do without, called "luxuries." Examples are enter-
tainment, exotic vacations, and meals at fine restaurants. If the price of such goods rises,
consumers can reduce their purchases substantially or even not buy those goods at all, since
they can easily live without them. As shown in Table 2, the demand for luxuries such as
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restaurant meals and leisure air travel, is distinctly more elastic than the demand for neces-
sities, such as housing, gasoline, and business air travel. In general, other things being equal:

Demand for necessities tends to be less price elastic then the demand for luxuries.

Proportion of Income Spent on the Good

Compare the price elasticities of demand for salt and for motor vehicles shown in Table 2.
Most consumers would view both goods as necessities. Both markets are rather broadly de-
fined (as they include all kinds of salt and motor vehicles). Why then is the price elasticity of
demand for motor vehicles (| ED | = 1.4) much higher than that of salt (|ED | = 0.1). The an-
swer is, thisis because motor vehicles are much more expensive than salt and hence account
for a much larger share of consumers' budgets.

To illustrate this point, let's say the prices of both goods double. Since the price of salt is
very low and people usually don't need much of it, to buy the same quantity of salt, an average
household would probably spend about $1 instead of $0.50 per month. Clearly, the impact on
consumers' budgets and therefore on the quantity of salt demanded would be negligible. But
imagine what will happen if the average monthly car loan payments increase from $250 to
$500. Since this will significantly impact most households' budgets, many people would have
to postpone buying anew car and some would not be able to afford it at all. Thus, the quantity
of motor vehicles demanded would likely decrease quite substantially. In general, other
things being equal:

The larger proportion of households' budgets the good is accounted for, the more elastic
the demand tends to be.

Time  Span

The more time consumers have adjust for a price change, the more responsive their quan—
tity demanded is likely to be. Consider, for example, the demand for gasoline. If the price of
gasoline rises significantly, how can consumers respond in the short run? Surely, some may
be able to use public transportation more frequently, arrange car pools, or eliminate nones-
sential trips. But these possibilities are limited. In alonger run, however, people can do more
to reduce their gas consumption, e.g., buy more fuel-efficient vehicles, move closer to their
jobs or to areas where public transit is better. Therefore, as you can see in Table 2, the de-
mand for gas is about twice as elastic in the long run as it is in the short run. In general,
other things being equal:

Demand tends to be more elastic in the long run than in the short run.

9 Checkpoint 6

Which of the following statements are true and which are false? Explain.
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A. The demand for coal is likely to be more price elastic in the short run than in the long
run.

B. The demand for all oats cerealsis likely to be less elastic than the demand for Kellogg's
oats cereals and more elastic than the demand for all cereals.

C. The demand for basic cable TV subscriptionsislikely to be more elastic than the demand
for subscription with premium channels.

D. The demand for taxi services in acity is likely to be more elastic than the demand for
public transportation.

Check your answer

3.2 Income Elasticity of Demand

Aswe've noted previously, the concept of elasticity can be applied to measure the responsive-
ness of any variable to achange in another variable. The income elasticity of demand tells us
how responsive quantity demanded is to changes in consumers' incomes.

The income elasticity of demand for a good is the percentage change in the quantity
of the good demanded in response to a one percent change in potential buyers' income.
Or, mathematically:

. %AQ

= (4)
YAl

where El is the income elasticity of demand, %AQp is the percentage change in quantity

demanded, and %Al is the percentage change in income.

For example, if a 5% increase in consumers' income causes a 4% increase in quantity de-
manded, the income elasticity of demandis:

H%

0.8

It is important to keep in mind that, as with the price elasticity of demand, when deter—
mining income elasticity, we must hold constant all other variables influencing consumers'
decisions. There are two important differences, however, between the income elasticity of
demand and the price elasticity of demand.

First, while we measure price elasticity along the same demand curve, moving from one
price to another, we measure income elasticity as the percentage increase in quantity de-
manded at agiven price when the demand curve shifts in response to a change in income.

Second, although both income elasticity and price elasticity measure the degree of respon-
siveness of quantity demanded by the absolute val ue of the number, unlike theprice elasticity
(whichis always negative), the sign of the income el asticity—which can be positive or nega-
tive—must be given attention. A positive income elasticity means that when income in-
creases, the demand for the good increases. That is, asyou learned in Chapter 2, the good is



Page17

normal. A negative income elasticity means an increase in income causes demand to de-
crease. Thatis, in this case, the good is inferior. So:

A positive income elasticity indicates a normal good, while a negative income elasticity
indicates an inferior good.

The following example illustrate apractical use of information onincome elasticity.

Example 3: How Much Canned Tuna to Order?

Suppose you are the manager of a grocery store. Due to an increase of the federal minimum
wage, the average income of your customers has increased by 5%. How should you adjust
your purchases of canned tuna from suppliers? Y our market research suggests that the in—
come elasticity of demand for canned tunais -0.7.

To properly adjust your orders from supplier, you need to know how the demand for canned
tunawill change in response to a higher customers' income. We can use the information on
the income elasticity of demand for canned tuna to figure it out. Note first that the income
elasticity is negative, which means canned tuna is an inferior good, i.e. a higher consumer
income will decrease the demand for it. But by how much? Using the income elasticity for-
mula(4) we canwrite:

Solving this equation for %AQ | we get:
%NAQ = —0.7x5% = -3.5%

That is, you should reduce your purchases of canned tuna from suppliers by 3.5%.

g Checkpoint 7

Suppose you are the manager of aWalmart store in a small town. The average income of your
customers has decreased by 6%. How should you adjust your purchases of canned chicken
from suppliers? Y our market research consultant estimates the income elasticity of demand
for canned chicken in the areayou serve at -0.3.

Check your answer

3.3 Cross-Price Elasticity of Demand

The cross price elasticity of demand tells us how responsive the quantity demanded of a good
is to changes in the price of another good.
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The cross-price elasticity of demand for a good is the percentage change in the quan-
tity of the good demanded in response to a one percent change in the price of another
good. Or, mathematically:

' %AQ
e = AP AD, (%)
where E X Y isthe cross-price elasticity of the demand for good X with respect to the price
of good Y, %AQx is the percentage change in the quantity demanded of good X, and %APy
is the percentage change in the price of good Y .

For example, if a 5% decrease in the price of organic apples causes a 6% decrease in the
quantity of conventional apples demanded, the cross-price elasticity of the demand for con-
ventional appleswith respect to the price organic applesis:

)
I, = 9%y y
‘ 5%

Again, itisimportant to keep in mind that we must hold constant all other variables in—
fluencing consumers' decisions when determining cross-price elasticity of demand.

Aswith income elasticity, we measure the cross-price elasticity of demand as the percent-
age increase in quantity demanded at agiven price of the good when the demand curve shifts
in response to a change in the price of another good. And aswith income elasticity, the sign
of a cross-price elasticity maters. A positive cross-price elasticity means that the two goods
are substitutes, such as conventional apples and organic apples in the example above. A neg-
ative cross-price elasticity means that the two goods are complements, so afall in the price of
one good increases the demand for the other. In general:

A positive cross-price elasticity of demand indicates that the two goods are substitutes,
while anegative cross-price elasticity indicates that they are complements.

The cross-price elasticity of demand has useful business applications. Here is an example.

Example 4. How Will a Competitor's Pricing Affect Your Sales?

Y ou are an economist at Dell. Hewlett Packard (HP), Dell's competitor, lowers the price of
their laptops by 10%. Y our boss wants to know how this will affect the sales of Dell laptops
with similar characteristics. How can you figure it out?

Again, you'll need to conduct an econometric study to estimate the cross-price elasticity of
demand for Dell laptops with respect to the price of HP laptops. Let's say you estimate it at
1.1. Note that the number is positive, which isno wonder, since Dell laptops and HP laptops
with similar characteristics are obvious substitutes. Now you can use the cross-price elastic—
ity formula (5) to write:

_%AQ
C10%

1.1

Solvingthisequation for %AQ | you get:
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%AQ = 1.1x(=10%)=-11%

So, you report to your boss that she should expect the demand for Dell's laptops to drop by
11%.

9 Checkpoint 8

Suppose you are an economist at Google. Apple, lowers the price of their music downloads by
8%. Y our boss wants to know how thiswill affect the number of Google music downloads. Y ou
estimate the cross-price elasticity of demand for Google downloads with respect to the price
of Apple downloads at 0.9. What should you tell your boss?

Check your answer

3.4 Price Elasticity of Supply

All the elasticities we've discussed so far refer to the buyers' responsiveness to changes in
factors that influence their demand decisions. The sellers' responsiveness to a change in the
market price of their products is measured by the price elasticity of supply.

The price elasticity of supply of a good is the percentage change in the quantity of the
good supplied in response to a one percent change in its price. Or, mathematically:

. %AQ
BT AP

(6)

where ESisthe price elasticity of supply, %AQs is the percentage change in quantity sup-
plied, and %AP is the percentage change in price.

Recall that according to the law of supply, the Price (3 per pound)
relationship between price and quantity supplied B 5 S,
is positive: when the price rises, the quantity sup- 180 F=======—== ; ____'T(‘
plied increases and when the price falls, the quan— / : :
tity supplied decreases. This means the price elas- o’ I |
ticity of supply is a positive number. 1,40 ______i'\,/ i :

In many ways, the concept of the price elasticity / : i
of supply is similar to the price elasticity of de~ | |
mand. Like the price elasticity of demand, we can : I
calculate it using the midpoint formula. Let's con- 14 16 18
sider the market for oranges again (Figure 7). Sup- Quantity (million pounds)
pose the price of oranges rises from $1.40 to $1.80
per pound, so the percentage change in price is:

Figure 7 Elasticity of supply of
oranges
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yap o =D _ AP 5040

=2 .25 = 25%
P,, P. S$L60

As shown in the figure, this price change causes the quantity supplied to increase along the
supply curve S1 from 14 million pounds to 16 million pounds, so the percentage change in
quantity is:
Q, - g :
opaq - =W _ AQ 2 _0.133=13.3%
Qav Qun 15

Thus, the price elasticity of supply is:
_— (%)AQS _ 13.3%
5T o%AP T 25%

The determinants of the price elasticity of supply are also similar to those of the price
elasticity of demand. The major factors are the following.

=0.53

Sellers  Ability to  Supply Products to Alternative Markets

The price elasticity of supply depends on the extent to which producers can realize more
profitable alternatives to sell their products once they arise.

When can we expect suppliers to be able to realize such alternatives? First, this happens
when producers can easily switch their existing resources or obtain additional resources to
produce more profitable alternative goods. For example, when the price of SUV s rises due to
a higher demand, auto producers can fairly easily switch their resources from producing cars
or pickup trucks to producing SUV s, so the quantity of SUV s supplied can be expected to
increase substantially in response to a higher price, i.e. the supply of SUVs is likely to be
rather price-elastic. On the other hand, if the price of fine wines rises, the quantity supplied
is not likely to increase much because the production of fine wines requires rare or unique
resources.

Second, the supply is more price elastic when sellers can supply their products to alterna-
tive locations. For example, the supply of oranges to the market in Georgiais likely to be
highly elastic. If the price of oranges in Georgia falls due to alack of demand, the producers
of oranges can easily find alternative markets in other states.

Time Span

Just like with the price elasticity of demand, the more time producers have to adjust their
quantity supplied after a price change, the greater the price elasticity of supply. For example,
if the price of oranges rises, in the short run, orange producers can use more fertilizer and
improved irrigation to increase the yield of the existing trees, but they can't increase the
number of orange-producing trees. In the long run, however, when they have enough time to
plant new trees and grow them to full maturity, the quantity of oranges supplied can increase
substantially.

In Figure 7, we can view Sl as aless elastic short-run supply curve for oranges and S2 as a
more elastic long-run supply curve. Note that, as with the price elasticity of demand, when
two different linear supply curves have a common point, in a given price range that starts (or
ends) at that point, the flatter supply curve is more elastic. As we've calculated earlier, when
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the price rises from $1.40 to $1.80, the elasticity of supply along S1 is 0.53. Along S2, however
(as you can calculate using the midpoint formula), the price elasticity of supply is 1.

9 Checkpoint 9

The graph shows the supply curves in a market Price ($ per pound)

for apples.

a. What is the price elasticity of supply along S, S
the supply curve S1 in the price range be- 2.80 [ e i
tween $2.40 and $2.807

2.60

b. Which of the supply curves, S1 or S2, is more

priceelastic? Explain. A 1 ] e

c. Which of the curves do you think is a short-
run supply curve and which is a long-run
supply curve? Explain.

I
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I
I
I
!
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1
'
1
'
1
'
1
1
!
1
!

i

30 34 38

tity (milli d
Check your answer Quantity (million peunds)

Economics at Work: Oil Prices Revisited

Recall from our discussion of the dynamics of the world oil prices in Chapter 2 that in early
2016, the world price of oil fell to almost $30 per barrel. In this situation, the OPEC countries,
which were losing their revenue from oil sales,

faced a tough choice: cut their oil production to prop Price ($/barrel)

up the price, as they've done in the past, or main- So S,

tain their output and let the price continue to fall

with the purpose of driving the producers of the 36f-——— E.
more costly shale oil out of the market. As we could
see, OPEC decided not just to go with the latter
choice, but increase their oil production substan-
tially. What we've learned above about the price
elasticities of demand and supply will help us bet—
ter understand why o PEC made that decision. 30| ———-

Let's see what would have happened had OPEC
decided to cut its oil production instead of increas—
ing it. Suppose OPEC is making its decision when

98 100

the price of oil has fallen to $30 and the world pro- Quantity (million barrels per day)
duction of oil is 100 million barrels per day. oPEC _ _
accounts for about 40% of the world oil production, Figure §-a O PEC cutsoil

i.e. produces 40 million barrels per day, so its total production—very short run

revenue from oil is $30x40 million = $1,200 million
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or $1.2 billion. Will OPEC be able to increase its oil revenue if it reduces its production target
by, say, 5%, to boost the price?

Let's first consider what will happen in avery short run, when other countries don't have
enough time to increase their oil production. Figure 8-aillustrates this situation. The world
market isinitially in equilibrium at point E1, where the price of oil is $30 per barrel and 100
million barrels per day is supplied. In the very short run, the supply of oil is practically per—
fectly inelastic; that is, the supply curveisvertical.

IfOPEC cutsitsoil production by 5% (i.e. by 40 million x 0.05 =2 millionbarrel sper day),*
the world production will decrease from 100 millionto 98 million barrels per day. That s, the
OPEC'sproduction cutwill shift the supply curve from S1to S2, so the market will move along
the demand curve (D) from the initial equilibrium, E1, to anew equilibrium, E2, where the
price is higher.

We can predict what the new price of oil will be given that the short-run price elasticity of
demand for oil is estimated at -0.1. Since the percentage change in quantity is -2% (using
the conventional formula, %AQ = (98 — 100)/100 = —0.02 or —2%), we can write:

o %AQI)
T gAD
_0
01 2%
%AP

Solving this equation for %AP | we get:
—0.1 x%AP = -2%

—2%

AP = 7= 20%

Thatis, the price rises by $30x0.2 = $6, from $30 to $36.

Since OPEC isnow selling 38 million barrels : .
. . . Price ($/barrel)
of oil at $36 per barrel, its total revenue is S,
$36x38 million = $1,368 million. This is $168
million or 14% more than the revenue OPEC re-
ceived before the oil production cut. Thus, by re-
ducingits oil production OPE C was able to boost
the price of oil, which increased its total revenue
from oil sales. This should come as no surprise. 30.00 o
As we've learned in this chapter, when the de- |
mand is price inelastic, raising the price in- |
creases total revenue. And when the demand is ol

30.50 ————— g

|
|
|
1

very price inelastic (whichisthe case here), even
small reductions in quantity can lead to sub-
stantial price hikes and total revenue gains.
This, however, is only true if the competition
does not influence the market quantity supplied.

1
98 99 100
Quantity (million barrels per day)
Figure 8b OPEC cuts
oil
production—longer run

*Here and further in this analysis, to simplify calculations, we use the conventional percentage-

change formula rather than the midpoint formula.
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And in the case of the present day's world market for oil, that could be true in avery short
run, but not in a longer run.

L et's see how the world market for oil will respond to OPEC's production cutsin alonger
run, when other countries—including such major world oil producers as the United States
and Russia—increase their production of oil in response to a higher price. As we know, both
demand and supply are more price elastic in the long run than in the short run. Figure 8b
shows what happensifthe world supply of oil isstill inelastic, but nolonger perfectly inelastic
(say, ES =0.2) and the demand for oil becomes lessinelastic (say, ED =-0.2).

Now, when OPE C reduces its production of oil by 2 million barrels shifting the world sup-
ply curve from S1 to S2, other oil producers respond to the initial excess demand for oil and a
higher price resulting from it by increasing their production, which partly compensates the
OPEC's reduced supply. The market moves along the supply curve S2 from point X to the
new equilibrium at point E2, where the price of oil is $30.50 per barrel and the quantity is 99
million barrels per day. As you can see, because both demand and supply are now less price
inelastic, the pricerisesonly by $1.50 (5%).

Will the OPEC'stotal revenue from oil still increase? Note first that since other countries
increase their oil production while the OPEC countries reduce theirs, the OPEC's market
share decreases from 40% to 38.4% (as OPE C isnow producing 38 millionbarrel s per day out
of the total world production of 99 million barrelsper day). The OPEC'stotal revenue thenis
$30.50x38 million=$1,159 million, whichis 3.4% lessthanitsrevenue before the production
cut ($1,200 million).

Of course, in an even longer run, when both demand and supply are even more elastic,
OPEC's oil production cuts to prop up the price will result in even greater losses of their oil
revenues.

Checkpoint Answers

1

A. False. The price elasticity of demand is the percentage change in quantity demanded in
response to a certain percentage change in price:

_%AQ),
DT gAp

The slope of the demand curve is the absolute change in price divided by the absolute
change in quantity:

Slope = A—P

Al
that is, the "rise" over the "run."

B. True. The price elasticity of demand for a good is the percentage change in the quantity
of the good demanded in response to a one percent change in its price.
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C. True. Since the relationship between price and quantity demanded is negative the price
elasticity of demand is always a negative number. The sensitivity of quantity demanded
to a change in price, however, is measured by the magnitude of the elasticity number
regardless of its sign. For example, if the elasticity of demand for potatoes is -0.9, and
the elasticity of demand for onionsis -0.6, then the demand for potatoes is more elastic
than the demand for onions because [-0.9| =0.9, |-0.6| =0.6, and 0.9 > 0.6.

D. False. The price elasticity of demand measure the sensitivity of the quantity demanded
to a change in price, not the other way around. Also, it is about the change in quantity
demanded, not demand, since it's measured along the same demand curve.

Back to Checkpoint

2

ThechangeinquantityisA QD = 10million pounds. The midpoint QAV =40 million pounds.
So the percentage change in quantity is 10/40 = 0.25 or 25%. The change in price is AP =
-$0.30. Themidpoint PA V =$2.65. So the percentage changeinpriceis-$0.30/$2.65=-0.113
or -11.3%. Thus, the arc price elasticity of demand inthisprice rangeis

C%AQ,  25%
D7 wmAPr  11.3%

The inverse of the slope of the demand curve isAQD/AP = —33.3. When the priceis $2.80, the
price to quantity ratiois P/QD = 2.80/35 = 0.08. Thus, the elasticity at the point where the
price is $2.80 per poundis

L x% _33.3%0.08 = —2.7

D p—
alope

Back to Checkpoint

1. True. The two demand curves intersect at point A and the demand curve D2 is |less steep
than the demand curve D 1. Therefore, the demand is more elastic along D2.

2. False. The two demand curves intersect at point A and the demand curve D1 is steeper
than the demand curve D2. Therefore, the demand is more elastic along D2.

3. True. Aswe move upward along the linear demand curve D1, the demand becomes more
priceelastic.

4. False. Aswe move downward alongthelinear demand curve D2, the demand becomes|less
priceelastic.

Back to Checkpoint

4

vincent wants to buy a constant quantity of gas no matter what the price is, which means
his demand for gasis perfectly inelastic (ED = 0). Lisawantsto spend aconstant amount on
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gas, no matter what the price is, which means her demand is unitary elastic. For example, if
the price is $2 per gallon, her quantity demanded would be $36/$2 = 18 gallons and if the
price is $2.40 per gallon, it would be $36/$2.40 = 15 gallons. In either case the amount she
wants to spend (PxQ = $36) would not change.

Back to Checkpoint

5

To calculated the percentage change in the number of subscriptions, we first calculate the
percentage change in price. Using the midpoint formula, we get:

> Q@
AP 31 0%

HAP = =0 e
av

Given that the price elasticity of demand for Netflix subscriptionsis -1.4, we can write:

Solving this equation for %AW we get:
%A = =1 4%(=10.5%) = 14.7%
Given that
WATR = %ADP + %AQ
we can now calculate the approximate percentage change in Netflix's total revenue:
WATR =~ —10.5% + 14.7% = 1.2%

That is, Netflix's total revenue will increase by about 4.2%. Due to the fact that the demand
for Netflix subscriptions is price elastic, the negative effect on the total revenue of the lower
price is more than offset by the positive effect on it of the greater quantity demanded.

Back to Checkpoint

6

A. False. Ifthe price of coal rises, in the short run, coal consumers (e.g., electric power plants)
have only limited possibilities to reduce their use of coal, such as adjusting their equip-
ment to make it more efficient and eliminating waste throughout the production process.
In a longer run, however, when consumers have enough time to switch to alternative
fuels, such as natural gas, the quantity of coal demanded can be reduced substantially.
Thus, the demand for coal is more price elastic in the long run than in the long run.

B. True. "All oats cereals" is abroader definition of the market than "Kellogg's oats cereals."
So, it is easier to find close substitutes for Kellogg's oats cereals (e.g., Post oats cereals)
than for all oats breakfast cereals. Therefore, the demand for all oats cereals is likely to
be less elastic than the demand for Kellogg's oats cereals. But "all cereals" is an even
broader definition of the market than "all oats cereals." Therefore, the demand for oats
cerealsis likely to be more elastic than the demand for all cereals.
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C. False. Basic cable TV can be viewed as more of a necessity, while premium channels as
more of aluxury. Therefore, the demand for basic cable TV subscriptionsis likely to be
less elastic than the demand for subscription with premium channels.

D. True. The demand for taxi servicesislikely to be more elastic for two reasons. First, com-
pared to public transit, taxi services can be considered a luxury. Second, taxis are sub-
stantially more expensive than public transportation and therefore account for a greater
share of consumers' budgets.

Back to Checkpoint

7

Given that the income elasticity is negative, you know that canned chicken is an inferior
good, i.e. alower consumer income will increase the demand for it. To calculate by how much,
you can use the income el asticity formula (4) to write:

%AQ
6%

—0.3=

Solving this equation for %AQ, you get:
%AQ = —0.3%(—6%) = 1.8%

That is, you should increase the quantity of canned chicken you order by 1.8%.
Back to Checkpoint

8
Y ou can use the cross-price elasticity formula (5) to write:
~ WAQ

-8%

0.9

Solving this equation for %AQ, you get:
%AQ = 0.9%(—8%) = -7.2%

So, you report to your boss that you expect the demand for Google downloads to drop by 7.2%.
Back to Checkpoint

9

a. Thechangeinpriceis AP =$0.40. The midpoint PAV = $2.60. So the percentage changein
price is $0.40/$2.60 = 0.154 or 15.4%. The change in quantity is AQs = 8 million pounds
The midpoint QAV = 34 million pounds. So the percentage change in quantity is 8/34 =
0.235 or 23.5%. Thus, the price elasticity of supply is

L %AQ 235%
DT gAP  15A4%
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b. When two linear supply curves have a common point, in a given price range that starts
at that point, the flatter supply curve is more elastic. The supply curves on the graph
intersect at P = $2.40 and Q = 30 million pounds. Thus, in the price range between $2.40
and $2.80, the flatter supply curve, S1, is more price elastic.

c. The more time producers have to adjust their quantity supplied after a price change, the
greater the price elasticity of supply. Therefore, the more elastic supply curve, S1, must
be the long-run curve and the less elastic supply curve, S2, must be the short-run curve.

Back to Checkpoint



CHAPTER 4
MARKETS AND GOVERNMENT

What'sin It for You?

So far, we've discussed freely functioning competitive markets where prices and quantities
of goods produced and consumed are determined only by the forces of demand and supply.
Thereality is, however, that in all modern economies governments intervenein markets. The
ways and degree of that intervention and the economic role of government in general is the
subject of hot political debates. Different schools of economic thought have different views on
these issues too. But there are certain things about government economic policies on which
most economists agree.

In this learning module, we examine how government interventions affect market out—
comes and economic efficiency. We start with a discussion of price controls, which are legal
restrictions on how high or low the price of a good may go. A maximum price that sellers can
legally charge is called aprice ceiling, and a minimum price below which exchange between
buyers and sellersisillegal is called aprice floor.

For instance, aprice ceiling that is perhaps most well-known is rent control, i.e. when a
local government puts a cap on monthly rent for apartments. The intention is to make rental
housing more affordable, arent ceiling may sound like a good idea. But will it really benefit
tenants? How will it affect the availability of affordable housing? The economic efficiency of
the market? The most hotly debated price floor is the minimum wage, which is essentially
the lowest price of labor that employers must pay. The intention here is to help the working
poor make ends meet and decrease income inequality. But do the minimum wage laws really
make workers better off? We address these questions.

Then we turn to a government intervention that does not directly sets prices but influence
the market equilibrium through shifting either the demand or the supply curve. specifically,
we discuss excise taxes, i.e. taxes imposed on aparticular good or service. We examine how
an excise tax on sellers or buyers of a good influences its equilibrium price and quantity. An
important question here is, who actually pay the tax? The buyers or the sellers? For example,
the gasoline tax is levied on sellers of gas (i.e. gas stations are responsible for sending the tax
money to the government). Does this mean gas sellers pay the whole tax? Or do they pass it
on to buyers by charging a higher price? You will learn how to figure out who actually pays
the tax. You will also see how taxes affect economic efficiency of competitive markets.

Finally, as we've noted in Chapter 2, competitive markets can only be economically effi-
cient if no externalities are generated by production or consumption of the good. Recall that
an externality is a cost or benefit resulting from production or consumption of a good that is
imposed on someone other than itsbuyers or sellers. An example is apaper mill that pollutes



the nearby river with toxic chemicals, imposing costs—such as health problems, contami-
nated drinking water, and dead fish—on people and businesses downstream. Free markets
fail to account for these external costs. We show how government intervention can help re-
duce the adverse effects of market failures due to externalities.

Learning Objectives

At completion of this learning module you are expected to be able to:

« Explain the concepts of price ceiling and price floor and show the effects of price controls
on the market outcomes and economic efficiency

« Explain the concept and purposes of excise taxes, show the effects of an excise tax on the
equilibrium price and quantity of the good and on economic efficiency, determine the tax
incidence and explain the factors that influence it

« Explain the concepts of negative and positive externalities and show how external costs
and benefits make unregulated competitive markets inefficient

e Show how in the presence of external costs, an excise tax can make the market more
efficient

4.1 Price Controls

As we mentioned above, price controls are government regulations that restrict market
prices. There two kinds of price controls: aprice ceiling, amaximum price sellers can legally
charge for a good or service and a price floor, a minimum price buyers are required to pay
for a good or service. Let's start with price ceilings.

Price Ceilings

A price ceiling is a maximum legal price in a market: the highest price that sellers can
legally charge. For a price ceiling to be effective, the government agency that establishes it
must also have the authority to take action, such as fines or jail time, against sellers who
charge a price that's higher than the price ceiling.

In the United States, price ceilings have been proposed for a number of goods and services,
for example, prescription drugs, doctor and hospital fees, the charges made by automatic
teller bank machines, and auto insurance rates. And they could be relatively easily imple-
mented in those and other markets, but it's rarely done. One exception is rent controls,
which are price ceilings imposed on the markets for rental housing. Rent controls exist in
largecities, suchasNew Y ork City, San Francisco, and WashingtonD C. They could, however,
be applied to any local housing market.

Note that for a price ceiling to affect the market outcome, it must be set below the market
equilibrium price. Since sellers are allowed to charge a price that is lower than the price
ceiling, when the price ceiling is set above the equilibrium price, market forces will drive the



price down to the equilibrium price and the price that is actually charged will be the market
equilibrium price. Thatis, the price ceiling will not affect the market outcome.

Consider the market for rental housing in the imaginary city of Mountain View shownin
Figure l1-a To keep our analysis simple, let's assume that all apartments are exactly the
same and therefore would rent for the same price. Initially, the equilibrium rent is $600 per
month, and the quantity of apartments rented at this price is 50,000 units (point E1). Then,
local businesses expand rapidly, bringing more people into the city, so the demand for rental
housing shifts from D1 to D2. As aresult, with the current rent of $600 per month, the quan-
tity of apartments demanded is 130,000 units now, while the quantity supplied remains at
50,000 units. Thatis, thereis an excess demand of 70,000 units. Aswe could see in Chapter 2,
in an unregulated market, as buyers bid up the price, it will keep rising until the quantity
demanded equals the quantity supplied so that the excess demand disappears and the mar-
ket isin equilibrium again. In Figure 1-a, this happens at point E2, where the rent is $800
per month and QD = QS = 90 thousand units.

Rent ($/month) Rent ($/month)

1.000

8001 800 ———"1——
Rent
600 600 ceiling
D,
Shortage
-— >
'D; ‘ ‘
50 90 130 50 90 130
Quantity (thousand units) Quantity (thousand units)

Figure 1-a Anincreasein

) Figure 1-b A rent ceiling
the demand for housing

B ut suppose that the city council decides that a rent of $800 per month is unaffordable to
many people who would like to live and work in the city. So the city government implements
arent ceiling at $600 per month. The results are shown in Figure 1-b. Since the rent is no
longer allowed to adjust to the equilibrium level, it remains at $600, so the quantity of apart-
ments demanded stays at 130,000 units, while the landlords are willingto supply only 50,000
units at this price. That is, the excess demand of 80,000 units now becomes a persistent
shortage of rental housing.

Does the rent control accomplish its purpose to make housing more accessible to lower-
income tenants? Note first that although some tenants are able to rent an apartment at a
lower price ($600 per month instead of $800 per month), the quantity of units available is
less than it would be if the market were in equilibrium (50,000 units compared to 90,000
units).



second, since the desires of buyers and sellers are not synchronized at the rent ceiling, if
the government succeeds in enforcing it, some nonprice rationing scheme must be used to
determine who gets an apartment and who doesn't. Apartment owners could make the units
available on a first-come, first-served basis, in which case long waiting lists would form.
Other possibilities would be for government to establish priority structures, with some po-
tential tenants being permitted to rent and others being denied that opportunity.

The irony here is that government imposed the rent ceiling to protect consumers from the
hardship of high prices, but the result is that many of them have to deal with the hardships
that result from the shortage of housing: wasting time and money on long commutes to work
from places where housing is available, filling out formsin an attempt to meet some arbitrary
government criteriarequired to get an apartment, or simply giving up the opportunity to and
work in the city. Frustrated housing seekers will spend considerable amounts of time on net—
working, web searches, scanning the local newspaper ads, etc., desperately trying to find
ways to get an apartment closer to the area and then racing to be first when hearing any
breaking news of such an opportunity. If we include the opportunity cost of the time spent on
all these activities (which, as we showed in Chapter 1 we should), the actual cost of rental
housing in Mountain view to consumers is likely to be well above the rent ceiling and even
above the free-market rent.

Asshownin Figure 1-b, with the rent ceiling in effect, only 50,000 units are available. This
quantity corresponds to point F on the demand curve, which means consumers are willing
to pay $1,000 per month to rent an apartment. This amount can be viewed as the full eco-
nomic price paid by consumers, which equals the amount explicitly paid for the apartment
(the rent ceiling of $600) plus the implicit amount paid through the opportunity cost ($400),
which can be called the nonpecuniary price. Asyou can seein Figure 1-b, the full economic
price of an apartment in Mountain view ($1,000) exceeds the free-market equilibrium rent
($800).

since in the presents of a binding rent ceiling the potential tenants are willing to pay
higher prices than the controlled rate, if the government fails to strictly enforce the rent
ceiling, black markets may develop where the price could be as high as the full economic
price. A black market is a market where goods or services are sold illegally. For example,
illegal side payments to landlords, known as "key money" (exorbitant prices that tenants pay
"for new locks and keys") are common in rent-controlled cities. Another form of ablack mar-
ket isinformal (i.e. unregistered) subletting for a price above the rent ceiling.

To quantify the effects of a price ceiling on buyers, sellers, and society as awhole, as well
as on the market efficiency, let's use the concepts of consumer surplus, producer surplus,
total social surplus, and deadweight loss that we presented in Chapter 2. Figure 1-¢c shows
the effects of the rent ceiling in Mountain View. With no rent ceiling—i.e. when the market
isin equilibrium with the rent of $800 per month and 90,000 units rented—the consumer
surplus (CS) isthe triangular areaA+B+C, which equals

CS = (%$1,250 - $800)x90,000/2 = $20.25 million
the producer surplus is the triangular area E+D+G, which equals
PS = ($800 - $350)x90,000/2 = $20.25 million
and the total society surplus generated in the market for rental housing is

TS=PS+ CS=%$20.25 million+ $20.25 million = $40.5 million



With the rent ceiling in effect—i.e. when
the rent is $600 per month and 50,000 units Rent ($/month)
are rented, the consumer surplus is the trap- 1.250
ezoid areaA+B+E, which equals

W

C SC=[($1,250-$600) +($1,000- $600)]x50,000/2
1,000
and the producer surplus is the triangular
area G, which equals

P SC = ($600 - $350)x50,000/2 = $6.25 mil-

lion Rent

and the total society surplusis 600 ceiling
D
TSC=PSC+CSC=%$26.25million+$6.25million=9
As you can see, the rent ceiling transfers 350 |

part of the producer surplus (area E = 50 90 130
$200x50,000 = $10 million) to consumers, but Quantity (thousand units)
the overall consumers' gain ($26.25 million -
$20.25 million = $6 million) is less than the Figure 1-c The welfare
overall producers' loss ($20.25 million - $6.25 effects of a rent ceiling

million = $14 million) because parts of both

consumer and producer surpluses (area C and D) are lost because of the under-consumption
and under-supply of housing due to the rent ceiling. That is, the rent ceiling reduces the total
society surplus by the amount of the deadweight loss, i.e. area C+D, whichis

DWL = ($1,000 - $600)x(90,000 - 50,000)/2 = $8 million

Y ou might say, "OK, | can see that the rent ceiling in Mountain View causes an overall
economic efficiency loss, reducing the total society surplus by $8 million. But tenants, the
poor, still benefit, and they benefit at the expense of landlords, the rich, as the consumer
surplusincreases by $6 million." This, however, is not correct for several reasons.

First, note that we cal culated the consumer surplus with the rent ceiling based only on the
explicit legal price that tenants pay. However, as we discussed above, consumers also pay the
opportunity costs of time wasted on search activities and of troubles associated with the
shortage of housing. A nd some of them may end up paying the higher black-market price. In
Figure 1-c, the potential loss of consumer surplus due to these circumstances is shown by
areaB+E. Thatis, if we took into account the full economic price of an apartment given the
quantity of units available when the rent ceiling is in effect, the consumer surplus would be
reduced to just area A, that isto

cscF = ($1,250 - $1,000)x50,000/2 = $3.125 million

Second, the enforcement of the rent ceiling may be costly to the government, so the renters'
surplusislikely to be further reduced because of higher local taxes they would probably have
to pay to cover those costs.

Third, we have assumed in the foregoing discussion that the quality of goods and services
produced remains the same when price controls are established. This is not generally the



case, as landlords have little incentive to maintain rental property. Excess demand for apart-
ments at the controlled price makes it possible to obtain tenants even if the unit deteriorates.
Thus, regulations that prevent prices from adjusting to equilibrium levels cause predictable
changes in quality. Landlords tend to spend less on maintenance and on essentials like heat-
ing, cooling, hot water, and lighting. So, when renters get "cheaper" housing than the market
requires, they tend to also end up with lower quality housing. Markets can clear at lower
pricesif quality isreduced to asufficiently low level. In addition, renters (or potential renters)
lose their housing as landlords convert apartments to co-ops and condos.

Finally, as experience with rent controls in cities as diverse as New Y ork City; Lisbon,
Portugal; and Berkeley, California shows that rent ceilings tend to allocate low-priced apart-
ments to the well-connected and well-to-do rather than provide better housing to low-income
renters. The tenants who occupy rent-control housing are usually those who have lived in a
the city for along time, which often includes the rich and famous.

Price Floors

A price floor is alegally established minimum price that can be paid for a good or service.
As with the price ceiling, for this established price to be effective it must have the force of the
law, i.e. the government or some other agency with enforcement power must be behind it.
The government agency that establishes the price floor must also have the authority to take
action, such as fines or jail time, against buyers who pay a price that's lower than the price
floor. A price floor is sometimes referred to as a price support.

Unlike aprice ceiling, for aprice floor to have an effect on the market outcome, it must be
set above the market equilibrium price. Buyers are allowed to pay a price that's higher than
the price floor, so if the price floor is set below the equilibrium price, it will not affect the
market outcome.

Price floors are common in the markets for agricultural commodities. Around the world,
many countries, including the United States, have passed laws to create agricultural price
supports. Farm prices and thus farm incomes fluctuate, sometimes widely, from year to year.
A change in the demand or supply of a particular commodity will cause its price to either rise
or fall. So even if farm incomes are adequate on average, in some years they can be quite low.
The purpose of price supports in agriculture is to prevent these swings.

Perhaps the best-known example of a price floor is the minimum wage, which is based on
the belief that someone working full time ought to be able to afford abasic standard of living.
In other words, it's argued that the minimum wage can be used as a poverty-fighting tool.
The federal minimum wage was raised to its current level of $7.25 per hour on July 24, 2009.
Congress periodically raises the federal minimum wage, but historically the increases have
been irregular. Table 1 shows the history of the federal minimum wage back to 1978. As can
be seen in the table, there've been some fairly long gaps between increases in the federal
minimum wage. There was a gap of just over nine years from January 1, 1981 to April 1,
1990, and there was a gap of just under ten years from September 1, 1997 to July 24, 2007.
As this is being written, it's been nearly eight years since the last increase. Long gaps be-
tween increases are not historically unusual then.



In addition to the federal minimum wage, Table 1 Recent History of the Federal
numerous states and some municipalities Minimum Wage
(i.e., counties, cities, and towns) have estab—

. . L Date wage Federal
lished their own minimum wage that exceeds . .
o was increased minimum wage
the federal minimum wage. If aworker has a
job in such a state or city, then his/her mini- January 1, 1978 $2.65
mum wage would be the one established by January 1, 1979 $2.90
the state or city, rather than the federal min- January 1, 1980 $3.10
imum Wage. Cur'rently (.M'arch 2017) the January 1, 1981 $3.35
states with the highest minimum wage are .
the District of Columbia, at $11.50 per hour, April 1, 1990 $3.80
followed by Massachusetts and Washington April 1, 1991 $4.25
(state), tied at $11.00 per hour. A number of October 1, 1996 $4.75
municipalities also have higher than the fed- September 1, 1997 $5.15
eral minimum wages. For example, San July 24, 2007 $5.85
Francisco's and Santa Fe Counties had mini-
mum wages of $14 per hour and $11.09 per July 24, 2008 $6.55
hour, respectively, and Seattle, Washington July 24, 2009 $7.25
had a minimum wage of $11 per hour in Source: U.S. Department of Labor, Wage
2017." and Hour Division, "History of Federal
) o Minimum Wage Rates Under the Fair La-
To examine the effects of a minimum wage bor Standards Act, 1938-2009," accessed
law on the market outcome, let's consider a at https://www.dol.qov/whd/min-
hypothetical market for unskilled labor in a wage/chart.htm)

city shown in Figure 2-a. Note first that in

labor markets, unlike the product markets we've examined so far, people are the sellers and
firms are the buyers. In other words, workers supply their labor services and firms demand
labor services. Nonetheless, the labor demand and supply model works the same way as that
for goods and services. We should also keep in mind that the minimum wage applies to un—
skilled and low-skill workers only. Skilled workers, such as doctors, lawyers, accountants,
and airline pilots earn much more than the minimum wage and are not competing with un-
skilled and low-skilled workers for the same jobs.

As you can see in Figure 2-a, the market equilibrium wage of unskilled workers is $5.25
per hour and the market equilibrium quantity of unskilled labor is 8 million hours per year.
But suppose that the minimum wage is set at $7.25 per hour. Since the minimum wage is
above the market equilibrium wage, it will affect the market outcome. Although at a wage of
$7.25 per hour workers are willing to supply 12 million hours of labor, employers are willing
to hire only 4 million hours. Therefore, the number of labor hours that is actually hired is 4
million. That is, the minimum wage creates a surplus of 8 million hours of labor, which is

' Sources: U.S. Department of Labor, Wage and Hour Division, "Minimum Wage Laws in the States—
January 1, 2017," https.//www.dol.gov/whd/minwage/america.htm). San Francisco Office of Labor
Standards Enforcement, "Minimum Wage Ordinance (MWO)," https:.//sfgov.org/olse/minimum-wage-
ordinance-mwo. Santa Fe County, "Living Wage Ordinance,"

https://www.santaf ecountynm.gov/livingwage. Seattle Office of Labor Standards, "Information for
Small Employers,” https:.//www.seattle.gov/laborstandards/ordinances/minimum-wage/smal | -
employers.
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referred to as unemployment (or underemploy-
ment). Note also that the minimum wage de-
creases employment of unskilled labor by 4 mil-
lion hours as compared with the labor market
where there is no minimum wage.

Wage ($/hour)

S

Minimum
wage

To address the question of whether the mini-
mum wage laws effectively serve their purposes,
let's first examine the effects of the minimum 5 95
wage using the concepts of use the concepts of
consumer surplus (in this case employer sur-
plus), producer surplus (i.e. worker surplus), to-

tal social surplus, and society's deadweight loss.
Unemployment,

Asshownin Figure 2-b, with norent ceiling— [ R S—
i.e. when the labor marketisin equilibrium with
the wage of $5.25 per hour and 8 million hours of 1 8 12
labor employed—the employer surplus is the tri- Labor hours (millions/year)

angular areaA+B+C, which equals Figure 2-a Minimum wage in

o o a market for unskilled labor
ES = ($9.25 - $5.25)x8 million / 2 = $16 million

the worker surplusis the triangular area E+D+F, which equals
WS = ($5.25 - $1.25)x8 million / 2 = $16 million
and the total society surplus generated in the market for unskilled labor is
TS = ES + WS = $16 million + $16 million = $32 million

With the minimum wage in effect—i.e. when
the wage is $7.25 per hour and 4 million hours Wage ($/hour)
of labor are employed—the employer surplus 925
shrinks to the triangular area A, which equals

S

“

Minimum
wage

E SM=($9.25-$7.25)x4million/2=$4million

the worker surplus is the trapezoid area
B+D+F, whichequals

W S M =[($7.25- $1.25) + ($7.25- $3.25)]x4million/2=$

995
and the total society surplusis .25
D

TSM=ESM+W SM=84million+$20million=$24milli 1 2

As you can see, the minimum wage trans- + 8 o
fers part of the employer surplus (area B = Labor hours (millions/year)
$4x4 million = $16 million to workers, but the Figure 2-b The welfare effects
overall workers' gain ($20million-$16 million of a minimum wage

= $4 million) islessthan the overall employers'
loss ($16 million - $4 million = $12 million) since parts of both employer and worker surpluses
(area C and E) are lost because of the unemployment due to the minimum wage. That is, the



minimum wage reduces the total society surplus by the amount of the deadweight loss, i.e.
areaC+E, whichis

DWL = ($7.25 - $3.25)x(8 million - 4 million) / 2 = $8 million

So, again, it looks like a price control—the price of labor in this case—works as intended,
increasing the workers' surplus. But does it really? Note first, that in our example, although
workers who are employed get higher wages, 4 million hours of labor are unemployed, i.e.
many workers who are willing to work for that wage can't find ajob or are underemployed.

Second, as in the case of arent ceiling, we should consider the opportunity cost of time and
troubles to unskilled or low-skilled workers are desperately trying to find ajob. If we account
for these opportunity costs, the actual economic pay that workers receive may potentially fall
to $3.25, and the actual worker surplus may potentially shrink to area F, that is to

WSMF = ($3.25 - $1.25)x4 million/ 2 = $4 million

Proponents of minimum wage increases claim they are just trying to help out the working
poor. To be sure, an individual who works 2,000 hours during a year, will earn an annual
gross income of only $10,300—a figure well below the poverty line. Supporters claim that
increases in the minimum wage are necessary to achieve "basic fairness" (a nebulous concept
at best). Opponents of the minimum wage recognize that like all effective price floors, it often
results in an increased unemployment rate, with unskilled workers, particularly minorities,
most detrimentally effected.” In addition, some researchers have found no evidience that min-
imum wage laws reduce poverty, material hardship, or the receipt of public benefits.”. If the
minimum wage is increased, the argument goes, asurplus of workerswill be the result. How-
ever, a closer look at the minimum wage reveals that the debate may be much ado about
nothing.

Firms compensate workers for their toil in more ways than one. The level of "full compen-
sation" that firms pay workers comes in three main forms: wages, fringe benefits, and train-
ing opportunities. Consider the following equation:

Full Compensation = Wages + Fringe benefits + Training opportunities

If government imposes a higher minimum wage, firms can keep the level of full compensation
constant simply by lowering fringe benefits and/or training opportunities. One method of
lowering fringe benefits involves the ratio of part-time workers to full-time workers that the
firm employs. Because of union contracts and federal laws, part-timers generally receive
fewer fringe benefits than full-timers. That being the case, afirm facing a higher minimum
wage can keep the average level of full compensation constant by replacing full-time workers
with part-time ones. Economic research has demonstrated that increases in the minimum
wage are often accompanied by increases in the prominence of part-time employment. The
laws of demand and supply matter because they have repeatedly been shown to be more
powerful and effective than the laws of government. Although governments often interfere
with the workings of the market, markets will adjust and prevail, in time.

> Neumark, D., and W. Wascher. "Minimum wages and employment.” Foundations and Trendsin
Microeconomics 3:1-2 (2007): 1-186.

* Sabia, Joseph J., and Robert B. Nielsen. "Minimum wages, poverty, and material hardship: new
evidence from the SIPP." Review of Economics of theHousehold 13.1 (2015): 95-134.



42 Excise Taxes

An excise tax is a tax that's levied on the purchase or sale of a particular good or service.
Unlike a general sales tax that's levied on virtually any good or service that's bought or sold,
an excise tax is imposed on a specific good or service. For example, in the United States,
excise taxes are levied on gasoline, cigarettes, alcoholic beverages, and tanning services. Ex-
cise taxes can be implemented by governments at the federal, state, or even local level. When,
for instance, you purchase a gallon of gasoline in Georgia, $0.18 of the amount collected by
the gas station goes to the federal government and $0.31 goes to the state government.

There three main reasons why governments levy taxes, whether it's an excise tax or some
other form of tax, such as an income tax or a property tax. The primary purpose, is to obtain
revenue to support government operations, including providing national defense, police and
fire protection, financing education and social programs, road repairs and maintenance, and
parks and recreation. The second purpose is to correct inequities in the distribution of income
and wealth, given the fact that letting market forces play freely may result in extreme income
and wealth inequalities. The third purpose, particularly relevant to excise taxes, is reduce
the production of socially undesirable goods or byproducts, such as cigarettes, alcohol, air and
water pollutants, and carbon dioxide—a byproduct of burning fossil fuels, such as gasoline,
that traps heat in the atmosphere causing global climate change.

How an Excise Tax Affects the Mar ket

To see how an excise tax affects the market for the good it is imposed on, let's consider a
competitive market for pizzain the city of Raspboro shown in Figure 3-a. With no excise tax,
the equilibrium price is $12 per pizza and the equilibrium quantity is 40,000 pizzas. Now
suppose the city council imposes an excise tax on sellers of pizza, requiring them to pay $4
per pizzato the government. How will the tax affect the market equilibrium?

Let's note first that pizza producers perceive the
tax as a $4 per-pizza increase in their costs. As we
know from Chapter 2, this raises the price that sellers
are willing to accept to offer a given quantity of pizza
by the amount of that additional cost. For example, to
supply 40,000 pizzas, sellers now ask $16 per pizza
instead of $12 pizza. This means the supply curve
shifts upward by the amount of the per-unit tax ($4),
from Sto ST.

Price ($ per pizza)

Asyou can see in Figure 3-a, after the supply curve
shifts, the market is no longer in equilibrium at
40,000 pizzas. Although sellers would accept the price
of $16 per pizza to supply that quantity, buyers are
willing to buy 13,000 pizzas at this price. After the
market price adjusts to eliminate that excess supply,
the equilibrium price is $15 per pizza and the equilib-

. o . 13 20 40
rium quantity is 20,000 pizzas. Quantity (thousands of pizzas)
Notice that the shift of the supply curve resulting Figure 3-a An excise tax

from the tax works in a different way than do supply- on sellers



curve shifts we studied in Chapter 2. The tax drives a wedge between the price buyers pay
(the market price) and the price that sellers actually get (the market price minus the tax). In
the example in Figure 3-a, with the tax in effect, in equilibrium, buyers pay $15 per pizza,
but sellers actually only get $15 - $4 = $11, as they have to send $4 to the government per
each pizza sold.

Two important conclusions follow from this analysis. First, an excise tax reduces the equi-
librium quantity of the good on which it imposed. Second, the tax raises the market price of
the good, but the price rises by less than the amount of the per-unit tax. In our example, as
aresult of a $4 per pizzatax, the market price rises by $3 per pizza, not by $4 per pizza.

Who Is Paying the Tax?

L et's continue our pizza example. Recall that the tax is collected from pizza sellers. But who
really bears the burden of it? Do sellers pass it on to buyers altogether? The distribution of
the tax burden between buyers and sellers is called tax incidence. We can determine the
tax incidence by comparing the prices that buyers pay and sellers receive before and after
the tax is imposed.

As shownin Figure 3-b, with no tax,
buyers pay $12 per pizza and with the
tax in effect, they pay $15. So, the tax
incidence that fall on buyers is $15 -
$12 = $3 per pizza. What about sellers?
With no tax, they receive $12 per
pizza, the same price as buyers pay. 15
With the tax, however, sellers collect
$15 per pizza from buyers but $4 of

Price ($ per pizza)

Buyers’
price

Tax per
pizza = $4

Tax paid

that goes to the government, so sellers bv buvers -8
end up keeping $15 - $4 = $11 per S _

pizza sold. Note that the price that Tax paid _ 7|

sellers actually get after the tax ($11) by sellers 171 <2

is shown by the point on the no-tax 2
y P Sellers

supply curve (S) that corresponds to price D
the equilibrium quantity with the tax

in effect (20,000 pizzas). So, the tax in- 20 40

cidence that falls on sellers is $12 - Quantity (thousands of pizzas)

$11 = $1 per pizza. _ o
Figure 3-b The incidence of
Thus, our example shows—and it is a tax collected from sellers

generally the case—that the incidence
of an excise tax falls on both sides of the market. With the tax, buyers pay more and sellers
receive less per each unit of the good bought and sold.

But what if instead of sellers, the government collects the tax from buyers? Will this in-
crease the tax incidence that falls on buyers? Or maybe buyers then will pay the whole tax?
L et's change the scenario in our example. Suppose now that the $4 per pizzatax is collected



from buyers, i.e. for each pizzabought, buyers are ob-
ligated to pay $4 as atax.’ Figure 3-c shows the -
fects on the market. N\

Price ($ per pizza)

We start with the same no-tax equilibrium, where
price is $12 per pizza and the quantity is 40,000 piz~
zas. Now, buyers realize that at each given quantity
of pizza, the value that they receive from consuming
a pizzais reduced by the amount of the tax they have
to pay per each pizza bought, i.e. by $4. As aresult,
the demand curve—which as we learned in Chap-
ter 2 reflects consumers' willingness to pay—shifts
downward by the amount of the per-unit tax, from D
toDT inFigure 3-c.

As you can see, after the demand curve shifts, the
market is no longer in equilibrium at 40,000 pizzas.
Although sellers would accept the price of $12 per 13 20 40
pizza to supply that quantity, buyers are willing to Quantity (thousands of pizzas)
buy only 13,000 pizzas at this price. After the market
price adjusts to eliminate that excess supply, the
equilibrium price is $11 per pizza and the equilib-
rium quantity is 20,000 pizzas.

Figure 3-c An excise tax
on buyers

Again, the tax drives a wedge between
the price buyers actually pay (the market Price ($ per pizza)
price plus the tax) and the price that
sellers actually get (the market price).
That is, the buyers' price is $11 + $4 =
$15 per pizza while the sellers price is
$11.

Buyers’
price

Tax per
Now we can determine the tax inci- pizza = $4
dence the same way we did when the tax Tax paid

was imposed on sellers, i.e. by comparing by buyers
the prices that buyers pay and sellers re- ) 12
ceive before and after the tax is imposed. Tax paid %
As shown in Figure 3-d, with no tax, buy- by sellers 1
ers pay $12 per pizza and with the tax in _
effect, they pay $15. So, the tax incidence Sellers’ DT
that fall on buyers is $15 - $12 = $3 per pae

pizza. With no tax, sellersreceive $12 per 20 40

pizza and with the tax they get $11 per Quantity (thousands of pizzas)
pizza. So, the tax incidence that fall on
sellersis $12 - $11 = $1 per pizza. Asyou
can see, the incidence of an excise tax col—
lected from buyers is exactly the same as
of that collected from sellers!

w

Figure 3-d The incidence of
a tax collected from buyers

‘ For the sake of argument, let's not worry here about the fact that collecting a tax from consumers for
each pizza bought would be impractical.



This leads us to an important general conclusion:

The incidence of an excise tax is the same no matter whether it is collected from buyers
or sellers.

Tax Incidence and Elasticity

If an excise tax incidence does not depend on whether the tax is collected from sellers or
buyers, then what does it depend on? The answer is, the price elasticity of demand and sup-
ply. To see how, let's consider another example of an excise tax, the so called "luxury tax".

In 1990, Congress enacted an excise tax on luxury goods, such as private jets, yachts, fur
coats, diamonds, and luxury cars. Because only wealthy consumers could afford these goods,
the purpose was to reduce income inequality and raise revenue for the government by taxing
the rich. Do you think the tax effectively served its purpose?

To see how a luxury tax works, consider a
(hypothetical) market for natural fur coats Price ($/fur coat)
shown in Figure 4. First, recall from Chapter 3
that the demand for luxury goods tends to be
elastic, and with the market defined to include 8,000
just fur coats, itislikely tobe very price elastic.
If the price of fur coats rises, instead of a fur
coat for his trophy wife, amillionaire can easily 7,100
decide to use his money to buy a race horse or
a bigger house or take an exotic vacation. This
is reflected by arather flat demand curve (D) in
Figure 4. The supply of fur coats, on the other
hand, is much less price elastic, at least in the
short run. Resources used to produce natural Figure 4 A tax on buyers
fur coats are rather rare and it is not easy for of fur coats
natural fur producers to switch to an alterna-
tive product or find an alternative market. Therefore, in the same quantity range, the supply
curve (S) in Figure 4 is much steeper than the demand curve.*

8,100+

9 10
Quantity (thousands of fur coats)

With no tax, the market isin equilibrium when the price of afur coat is $8,000, and 10,000
fur coats are sold. Now, suppose that the luxury tax imposed on buyers of fur coats is $1,000
per coat. As we know from previous analysis, an excise tax collected from buyers shifts the
demand curve downward by the amount of the tax. Thus, the demand curve in Figure 4 shifts
down by $1,000, from D to DT . After the market adjusts, the equilibrium price of afur coat is
$7,100 and the equilibrium quantity is 9,000 coats.

Let's see now what the fur coat tax incidence is. With no tax, buyers pay $8,000 per coat,
while with the tax in effect they pay $7,100 + $1,000 = $8,100 per coat. So, the tax incidence
that fall on buyersis $8,100 - $8,000 = $100 per coat. With no tax, sellers receive $8,000 per
coat, while with the tax they get $7,100 per coat. So, the tax incidence that falls on sellers is
$8,000 - $7,100 = $900 per coat. In other words, the wealthy buyers of fur coats pay only 10%

* It can be calculated that in the relevant price and quantity ranges, the price elasticity of demand
(absolute value) is about 8.5, while the price elasticity of supply is about 0.9.



of the tax, while the rest of it is paid by sellers—i.e. firms and workers who produce fur
coats—which is not what was intended when the tax was enacted.

This example shows once again that tax incidence does not depend on whether the tax is
collected from buyers or sellers. It also illustrates how tax incidence depends on the price
elasticities of demand and supply. With highly elastic demand and much less elastic supply,
the burden of the luxury tax collected from buyers falls mostly on sellers. This became g~
parent shortly after the tax was enacted. Since the tax did not serve its purpose, Congress
mostly repealed it in 1993. In general:

The incidence of an excise tax falls more heavily on the side of the market that is less
elastic.

The intuition behind this conclusion is as follows. A low elasticity of demand means that
buyers are not willing to give up much of the good when its price rises. And alow elasticity
of supply means that sellers are not willing to give up much of the production of the good
when the price they receive falls, perhaps because they can't find suitable alternatives. When
atax is imposed on the good, the side of the market that is willing to give up less has to bear
more of the tax burden.

Excise Taxes and Efficiency

To see how an excise tax affects the efficiency of com—-
petitive markets, let's return to our example of a tax Price (§ per pizza)
imposed on sellers of pizza (Figure 3-a). The effects of 18
the tax on consumer surplus, producer surplus, and to~

tal social surplus are shown in Figure 5.

With no tax—i.e. when the market isin equilibrium
with the price of $12 per pizza and 40,000 pizzas sold—
the consumer surplus is the triangular area A+B+C,
which equals

15

CS = ($18 - $12)x40,000/2 12

= $120,000 -

the producer surplus is the triangular area E+D+F, 10
which equals

PS = ($12 - $10)x40,000/2

20 40
= $40,000 Quantity (thousand pizzas)
and the total society surplus generated in the market Figure 5 The effect of an
IS excise tax on the efficiency
TS = CS + PS = $120,000 + $40,000 = $160,000 of the market

With the tax in effect—i.e. when the market price is $15 per pizza and 20,000 pizzas are sold,
the consumer surplus shrinks to the triangular area A, which equals

C ST =($18- $15)x20,000/2 = $30,000

and the producer surplus reduces to area F, which equals



PST=($11-$10)x20,000/2 = $10,000

The government collects a tax revenue equal to the per unit tax ($4) times the quantity of
pizzasold (areaB+E):

GR = $4x20,000 = $80,000
which can be viewed as government surplus. Then, the total society surplusis
TST=CST+PST+GR=%$30,000+ $10,000 + $80,000=$120,000

As you can see, the tax transfers part of the consumer surplus (area B = $3x20,000 =
$60,000) and part of the producer surplus (area E = $1x20,000 = $20,000) to the government.
But part of the consumer surplus (area C) and part of the producer surplus (area D) go to a
deadweight loss. That is, the tax reduces the total society surplus by the amount of the
deadweight loss (area C+E), whichis

DWL = ($15 - $11)x(40,000 - 20,000)/2 = $40,000

The main conclusion from our example is that excise taxes create deadweight losses and
reduce society total surplus. This happens because an excise tax raises the price paid by buy-
ers, so they choose to buy less than they would with no tax, and lowers the price received by
sellers, so they choose to supply less than they would with no tax. As a result, the market
equilibrium quantity falls below the efficient level.

43 Correcting for Externalities

From our discussions in the previous sections you might get the impression that any govern—
ment intervention in competitive markets causes inefficiencies, i.e. results in deadweight
losses. Thisimpression, however, iswrong.

Recall from Chapter 2 that competitive markets can only be efficient if no externalities are
generated by production or consumption of the good. An externality is a cost or benefit re-
sulting from production or consumption of a good that is imposed on someone other than its
buyers or sellers. Costs imposed on a third party are negative externalities. Benefits ren
ceived by a third party are positive externalities. Free markets fail to account for exter—
nalities, which results in deadweight losses for society. In such situations, government inter-
ventions can make market outcomes more efficient.

Consider, for example, an unregulated competitive market for gasoline. For the market
outcome to be efficient, the price of gas must include all the costs associated with its produc—
tion and consumption. This, however, is not the case because when we drive, we impose sub-
stantial external costs on others, which the market fails to account for.

Economists have identified three main categories of external costs associated with the use
of gasoline. First, burning gas emits carbon dioxide, the main contributor to the global cli-
mate change, which is expected to impose large economic costs on certain businesses, cause
health problems for many people, and even threaten national security. Second, air pollution
by automobile fumes causes health problems—such as asthma attacks—increasing health
care costs and leading to premature deaths. Third, cheaper gas results in more driving, lead—
ing to traffic congestion, which imposes external costs in the forms of higher opportunity costs
of time spent on traveling and higher accident-related costs.



To illustrate a market failure due to ex—
ternal costs, let's consider a (hypothetical)
unregulated competitive market for gaso—
line shown in Figure 6-a. Suppose that the
external costs of gasoline are $1 per gallon.
The market, however, ignores these costs.
Consumers make their decision based on
their private benefits reflected by the de-
mand curve (D). And producers decide how
much gas to sell based on their private op~
portunity costs reflected by the supply
curve (S). Producers are willing to sell 400
million gallons of gas at $2 because this
price covers their opportunity cost of pro-
ducing the 400 millionth gallon (i.e. their
marginal cost of it). And consumers are
willing to pay $2 to get that quantity of gas.
Thus, the market is in equilibrium where

Price ($/gallon)

MSC
3.00 |
2.65 | MXC=$1
S=MPC
2.00 |
1.65 | D

280 400
Quantity (million gallons)

Figure 6-a Market inefficiency
due to external costs

the price of gas is $2.00 and the quantity of
gas bought is 400 million gallons.

The problem here is that the market price does not cover all the social costs (SC)—i.e.
the true costs—of gasoline, which equal the producers' private costs (PC) plus the external
costs (XC):

SC=PC+XC

In Figure 6-a, to find the true social cost of an additional gallon of gas, we add the external
cost of gas (M XC = $1 per gallon) to its marginal private cost (MPC) shown by the supply
curve at each quantity of gas supplied. So, graphically, the marginal social cost curve (M SC)
lies $1 above the market supply curve (S = MPC). Now we can see that when the market is
inequilibrium at 400 million gallons, the true cost of the last gallon sold is $3, whileitsvalue
to consumers is only $2. This means the market does not produce the efficient quantity of
gas.

What quantity of gas is efficient then? As you can see in Figure 6-a, the marginal social
cost of gas equals its marginal benefit to consumers at the point where the price is $2.65 per
gallon and the quantity of gas sold is 280 million gallons. For each additional gallon above
this quantity, the marginal social cost exceeds the marginal benefit, which means those ad-
ditional gallons should not be produced. That is, in the presence of the external costs, the
market overproduces 400 million - 280 million = 120 million gallons of gas.

The total efficiency loss (i.e. deadweight loss) due to the fact that the market does not take
external costs into account is shown by the triangular areaDWL in Figure 6-a, which equals

DWL = ($3 - $2)x(400 million - 280 million)/2 = $60 million



Thus, a free competitive market fails
to achieve the efficient outcome in the
presence of externalities. Can govern-
ment interventions help make it more -
ficient? One way to internalize external
costs, i.e. make producers and consumers 2.65 |
of the good whose production or con-
sumption causes them, is to impose an 2.00 --
excise tax on that good. 1.65

Price ($/gallon)
ST=MSC

T=MXC=§1

S=MPC

D
Continuing our example of a market

for gasoline, suppose the government
levies atax on sellers of gas that is equal
to the external costs, $1 per gallon (Fig-
ure 6-b). As we know, an excise tax on
sellers shifts the supply upward by the
amount of the per unit tax. So the gas tax 280 400

of $1 per gallon will shift the supply Quantity (million gallons)

curve (S) in Figure 6-b up by $1. As are- Figure 6-b An excise tax internalizing
sult, the market equilibrium with the tax external costs

occurs where the price of gasis $2.65 and

the quantity of gas sold is 280 million gallons. Since the supply curve with the tax (S") coin—
cides with the marginal social cost curve (M SC), thisis also where the marginal social cost
equals the marginal benefit. This means the market price of gasoline nhow accounts for all of
its costs, including the external costs, so the market outcome is efficient.

Inreality, however, dealing with externalitiesis not that simple. The main problem is that
external costs are very hard to quantify. For example, economists have been trying to esti-
mate the external costs of gasoline for a long time, with different studies producing different
results ranging from $1.00 to $2.00 per gallon. A recent study by the International Monetary
Fund has found that for the United States, the external costs of gasoline amount to $1.60 per
gallon.” If this estimate is correct, then the tax on gasoline in the United States that would
result in the efficient market outcome is $1.60 per gallon, which is much higher than the
current average $0.52 per gallon.’

* lan Parry, et al. Getting Energy Prices Right : From Principle to Practice. International Monetary
Fund, 2014. DOI:http://dx.doi.org/10.5089/9781484388570.07.

" Including federal, state, and local taxes and fees. Click_here for detailed information about the U.S.
gasoline tax from the American Petroleum Institute.



http://dx.doi.org/10.5089/9781484388570.07
http://www.api.org/oil-and-natural-gas/consumer-information/motor-fuel-taxes/gasoline-tax

CHAPTER 5
CONSUMER CHOICE

What'sin It for You?

Microeconomics seeks to understand the behavior of individual economic agents such as
individuals and businesses. Economists believe that individuals' decisions, such as what
goods and services to buy, can be analyzed as choices made within certain constraints.
Generally, consumers are trying to get the most for their limited income budget but other
constraints might also apply. Time and calories are two examples of non-income things that
consumers frequently budget when making consumption decisions. in economic terms,
consumers are trying to maximize total utility, or satisfaction, given their constraints.

Everyone has their own personal tastes and preferences. The French say: Chacun a son
gout, or "Each to his own taste." An old Latin saying states, De gustibus non est disputandum
or "There's no disputing about taste.” If people's decisions are based on their own tastes and
personal preferences, however, then how can economists hope to analyze the choices
consumers make?

An economic explanation for why people make different choices begins with accepting the
proverbial wisdom that tastes are a matter of personal preference. But economists also
believe that all consumers' preferences satisfy abasic set of assumptions that |ead to rational
choices. This chapter introduces the economic theory of how rational consumers make choices
about what to buy given fixed prices and limited incomes.

Learning Objectives

At completion of this learning module you are expected to be able to:

e« Construct a consumer's budget set graphically and mathematically given prices and
income, and show how the budget set changes with changes in prices and income

e« Appraise the major assumptions economists make about consumer preferences
e Maximize aconsumer'sutility graphically and mathematically using marginal analysis

< Decompose changes in quantity demanded resulting from price changes into income and
substitution effects using a graph

« Explainand give examples of how people make decisionsthat systematically deviate from
those predicted by rational choice models and how markets take advantage of these
tendencies.



5.1 Consumption Possibilities: The Budget Set

Consider the typical consumer's budget problem. Consumers have alimited amount of income
to spend on the things they need and want. Suppose Alphonso has $10 in spending money
each week that he can allocate between bus tickets for getting to work and the burgers that
he eats for lunch. Burgers cost $2 each, and bus tickets are 50 cents each. Alphonso's budget
set describes all combinations of burgers and bus tickets that Alphonso can afford given fixed
prices and income. In other words, it includes all combinations that satisfy the following
inequality:

Alphonso's Expenditureson Burgers +
Alphonso's Expenditureson Bus Tickets < Alphonso'sIncome

Letting B represent the number of burgers he purchases and T represent the number of
bus tickets he purchases, we can simplify the description of his budget set to:

2B + 0.50T < 10

The budget set identifies all the opportunities for spending, including those that leave him
with income left over. For example, Alphonso could afford one burger and one ticket (cost =
$2 + $0.50 = $2.50) so this combination is part of his budget set. The budget line indicates all
the combinations of burgers and bus tickets Alphonso can afford when he exhausts his
budget. The formulafor hisbudget line would be given by:

2B + 0.50T = 10

We can show Alphonso's budget set and his budget line on
the graph in Figure 1, where we measure the quantity of bus
tickets on the vertical axis and the quantity of burgers on the 20
horizontal axis. The thick blue line shows all combinations of
tickets and burgers that cost exactly $10. The red shaded area
represents combinations that cost less than his income of $10.

The line is therefore Alphonso's budget line while budget set

includes all combinations on the line but also those in the

shaded area below the line. The intercepts represent the

extreme situations where Alphonso either spends all of his 5
money on bus tickets or on burgers. If Alphonso chooses to Burgers
consume only bus tickets, he could afford 20 bus tickets per )
week ($10 income per week - $0.50 per ticket = 20 tickets per
week) and no burgers. Likewise, he could choose to spend his
entire income on burgers in which case he could afford 5
burgers per week ($10 income per week - $2 per burger = 5 burgers per week) and no tickets.

Bus tickets

Figure 1l The budget
set: consumption
possibilities

I f Alphonso is like most people, he will likely choose some combination that includes both
bus tickets and burgers. That is, he will choose some combination on the budget line that
connects the vertical intercept and the horizontal intercept. Any point beyond the budget line
is not affordable, because it would cost more money than Alphonso has available in his
budget.



Opportunity Cost and the Budget Line

The budget line clearly shows the tradeoff Alphonso faces in choosing between burgers and
bustickets. Suppose he is currently purchasing 20 bus tickets and zero burgers. What would
it cost Alphonso to have one burger? It would be natural to answer $2, but that's not the way
economists think. Instead they ask, how many bus tickets would Alphonso have to give up to
get one more burger, while staying within his budget? The answer is four bus tickets.

Recall from Chapter 1 that economists use the term opportunity cost to indicate what must
be given up to obtain something that is desired. The ideabehind opportunity cost is that the
cost of one item is the lost opportunity to do or consume something else. When Alphonso buys
a burger, he spends $2. How many bus tickets could he have purchased with that money?
The answer is given by the relative price of burgers:

Py 52
P, $0.50

Notice that the slope of the budget line in Figure 1 represents the opportunity cost of
burgers. The slope of the lineis -4/ 1, meaning Alphonso must give up four bus tickets (-4 =
rise) in order to gain one additional burger (+1 = run). The opportunity cost describes what
Alphonso must do and is a function of the prices of the two goods only. The fact that prices
dictate that he must give up four bust tickets to afford one additional burger does not
necessarily mean that he would be willingto do so. For two generic goods X and Y with prices
PX andPY , the following summary may be helpful:

Equation for the budget set PXxX+PY XY <I
Equation for the budget line PXXxX+PY XY =I
Opportunity Cost of one more unit of good X  PX/PY
Opportunity Cost of one more unit of goodY  PY/PX

As we discussed in Chapter 1, afundamental principle of economics is that every choice
has an opportunity cost. If you sleep through your economics class (not recommended, by the
way), the opportunity cost is the learning you miss from not attending class. If you spend
your income on video games, you cannot spend it on movies. If you choose to marry one
person, you give up the opportunity to marry anyone else. In short, opportunity cost is all
around us and part of human existence.

In many cases, it is reasonable to refer to the opportunity cost as the price. If your cousin
buys a new bicycle for $300, then $300 measures the amount of "other consumption” that he
has given up. For practical purposes, there may be no special need to identify the specific
alternative product or products that could have been bought with that $300, but sometimes
the price as measured in dollars may not accurately capture the true opportunity cost. This
problem can loom especially large when costs of time are involved.

In some cases, realizing the opportunity cost can alter behavior. I magine, for example, that
you spend $8 on lunch every day at work. Y ou may know perfectly well that bringing alunch
from home would cost only $3 a day, so the opportunity cost of buying lunch at the restaurant
is $5 each day (that is, the $8 buying lunch costs minus the $3 your lunch from home would
cost). $5 each day does not seem to be that much. However, if you project what that adds up
to in a year—250 days a year x $5 per day equals $1,250, the cost, perhaps, of a decent



vacation. If the opportunity cost is described as "a nice vacation" instead of "$5 a day," you
might make different choices.

Changes in the Budget Set

The budget set is defined for fixed prices and income. If Bus tickets
either of these things change, the budget set and budget 40
linewill also change. For instance, if Alphonso's income

were to increase from $10 to $20 he would clearly have

an expanded budget set. Notice that the slope of his

budget line, given by - PB / PT, would not be affected

since it does not depend on his income. This change in 20 /
his budget line is shown in Figure 2. A decrease in

Alphonso's income would have the opposite effect: the
budget line would shift in closer to the origin while /
maintaining the same slope. Decreases in income
shrink the budget set but leave the opportunity cost of
either good unchanged.

10
Burgers

Ut

A change in a good's price will also have an impact
on the budget set and budget line. If Alphonso finds
that the price of burgers has increased from $2 to $2.50,
this will affect not only the set of available options but
also the opportunity cost of either good. Graphically, an
increase in price of one good will shrink the budget set Bus tickets
and also change the slope of the budget line. The blue 40
shaded area in Figure 3 represents the loss in
Alphonso's budget set when the price of burgers
increased. Notice that the maximum number of bus
tickets he can afford has not changed, while the
maximum number of burgers he could afford has
decreased from ten to eight. The new slope of -5
indicates that he now must give up five bus tickets in
order to consume an additional burger. While the
opportunity cost of a burger has increased, the =
opportunity cost of bus tickets has fallen: he now only

: . . 8 10
gives up one-fifth of aburger each time he takes the bus Burgers
($0.50 - $2.50 = 1/5 of aburger per bus ticket).

Figure 2 Changesin the
budget set: an increase in
income

Figure 3 Anincrease in

A decrease in the price of burgers would have the price of burgers
expanded Alphonso's budget set while lowering the
opportunity cost of a burger—the slope would become flatter. Likewise, changes in the price
of bus tickets would affect the slope of the budget line by altering the vertical intercept while
leaving the maximum number of burgers he could afford unchanged. An increase in the price
of bus tickets would lower the opportunity cost of aburger and a decrease in the price of bus
tickets would raise the opportunity cost of aburger.



5.2 Consumer Preferences

In the previous section we learned how to represent Alphonso's budget set both graphically
and mathematically. We even said that he would likely prefer to consume at some point on
the interior of his budget line rather than at one of the extremes where he spends all of his
income on a single good. What does it mean to be like most consumers? Is it possible that
Alphonso doesn't have any need to take the bus? What if Alphonso doesn't like burgers? In
describing hisbudget set, we have shown all of the options available to Alphonso but we have
not said anything about what combination of burgers and bus tickets Alphonso might prefer.
Likewise, the slope of the budget line allowed us to say what he must do in order to attain an
additional burger but it did not tell us whether he would actually be willing to do so. In order
to gain insight into how a consumer will choose among the alternatives available in the
budget set, we first need to make some basic assumptions. Because each consumer is unique
and we want our resultsto be widely applicable, it isimportant that we have confidence that
these assumptions apply to all consumers.

What it means for Consumers to be Rational

In order to analyze the choices that consumers make in a formal way, it is necessary for
consumers to behave in a rational manner. The first assumption we will make about
consumers is that they are able to compare any two options by saying that either they like
one better than the other or that they are completely indifferent between the two. In other
words, we assume that preferences are complete. Sometimes we are offered a choice between
two undesirable alternatives. Does this imply that we have incomplete preferences?
Absolutely not. If avegetarian is offered a choice between ham and turkey, they will report
that they are indifferent—they receive exactly zero satisfaction, or utility, from either option!

The second assumption we will make about consumers is that they have consistent
preferences. If you report that you prefer tacos to sushi and that you prefer sushi to burgers,
then it must be the case that you prefer tacos to sushi. The assumption we are making here
is that preferences are transitive. Transitivity also works with indifference between two
options: if you are indifferent between jogging and swimming and you prefer cycling to
swimming, then you must also prefer cycling to jogging. While this assumption may seem
uncontroversial for an individual consumer, transitivity may fail to hold if we aggregate the
preferences of a group. It is possible that a group of friends could vote for tacos over sushi
and sushi over burgersbut then vote for burgers over tacos. In what follows, however, we will
consider only the preferences of asingle individual.

These rationality assumptions do not imply that everyone will make the same choices or
that consumers always make the choice that turns out to be best for them. Risky decisions
and poorly informed decisions can also be perfectly rational decisions. What our assumptions
do mean is that consumers are capable of choosing among alternatives and that their
rankings of those alternatives are logically consistent.

Another common, but somewhat more controversial assumption that economists make is
that consumers believe that more is better. By qualifying this statement slightly, we can
have more confidence that it will hold for consumers in general. First, more of an economic
good is better. Other things being equal, more disease is clearly not better. Disease in this
case would be considered an economic bad. We can still analyze consumers' choices regarding
disease by considering arelated good rather than the bad itself: health would be a good and,



other things equal, more health would be better. Other times, we consume so much of a good
that it actually lowers our overall utility. Y ou may love pizza, but it is possible to eat too
much and end up feeling sick. In this case, more doesn't turn out to be better. There are two
reasons that this is at most a minor problem for our study of consumer choice. First, what we
really mean is that a little more is better. Is one more bite of pizza better? The answer is
probably yes. Second, even if one more bite of pizza makes us sick the important thing is that
when we made the decision to take that bite we believed that one more was going to be better.
In any case, it is a good idea to be aware of this assumption and realize when it might not
hold so that we can adjust our analysis accordingly.

Based on the more is better assumption, we can already make one prediction about the
choice that consumers will make. Consumers will choose a point on the budget line rather
than the interior of the budget set. In other words, consumers will spend all of their
income. Otherwise, they could afford more of either or both goods thereby making
themselves better off. Keep in mind that this does not preclude savings. Future consumption
can be considered a good just like any other and we can allocate some of our income to savings
and still be considered to be spending all of our income.

Utility and Diminishing Marginal Utility

People desire goods and services for the utility those goods and services provide. When we
declare that we prefer option A to option B it is because option A provides us with greater
utility than does option B. Utility is subjective but that does not make it less real. Our
assumption that more is better means that the more of a good one consumes, the more utility
one obtains. At the same time, the increase in utility a person receives from consuming the
first unit of a good is typically more than the increase in utility received from consuming the
fifth or the tenth unit of that same good. The increase in utility when we consume one
additional unit of agood is called the mar ginal utility (MU).

Change in total utility
MU =

Change in consumption

Economists typically assume that as we increase our consumption of one good while
holding all else constant, the marginal utility of that good will eventually decline. This is
known as the law of diminishing marginal utility. When Alphonso chooses between
burgers and bus tickets, for example, the first few bus rides that he chooses might increase
his utility a great deal—perhaps they help him get to a job interview or a doctor's
appointment. But later bus rides might provide much less utility—they may only serve to kill
time on arainy day. Similarly, the first burger that Alphonso chooses to buy may be on a day
when he missed breakfast and is ravenously hungry. However, if Alphonso has aburger every
single day, the last few burgers may taste pretty boring. The general pattern that
consumption of the first few units of any good tends to bring a higher level of utility to a
person than consumption of later units is a common pattern. Notice that we are not assuming
that marginal utility always falls as we consume more. It could very well be that Alphonso
barely tastes that first burger because he eats it so fast due to his hunger. Perhaps the second
burger actually increases his utility by more than the first burger. The law of diminishing
marginal utility only says that as he consumes more burgers, his marginal utility will
eventually decline.



The law of diminishing marginal utility explains why people and societies rarely make all-
or-nothing choices. Y ou would not say, "My favorite food is ice cream, so | will eat nothing
but ice cream from now on." Instead, even if you get a very high level of utility from your
favorite food, if you ate it exclusively, the additional or marginal utility from those last few
servings would not be very high. Similarly, most workers do not say: "I enjoy leisure, so |'l|
never work." Instead, workers recognize that even though some leisure is very nice, a
combination of all leisure and no income is not so attractive.

Indifference Curves: A Graphical Representation of Preferences

Rather than trying to compare each and every
combination of goods that Alphonso can buy,
we can use a dgraph to represent his Doughnuts

preferences among these combinations in a A(2.120)

simple way. An indifference curve shows 120

graphically all combinations of goods that 100 F(5,100)

provide an equal level of utility. In other '

words, an indifference curve shows all 20

combinations of goods among which the o

consumer is indifferent. Indifference curves 60 )
allow us to graphically depict the amount of (‘“111;3)
utility a consumer derives from two goods and 40 3 Uy
to rank all potential combinations of those D(12,40)
goods. For example, Figure 4 shows three 20 U,
indifference curves that represent Lilly's

preferences for the tradeoffs that she faces in 0
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her two main relaxation activities: eating Back
00KS

doughnuts and reading paperback books. Each

indifference curve (UL, UM, and UH) represents Figure 4 Indifference curves
one level of utility. First we will explore the

meaning of one particular indifference curve

and then we will look at the indifference curves as a group.

Characteristics of Indifference Curves

The indifference curve UM has four points labeled onit: A, B, C, and D. Since an indifference
curve represents a set of choices that have the same level of utility, Lilly must receive an
equal amount of utility, judged according to her personal preferences, from two books and
120 doughnuts (point A), from three books and 84 doughnuts (point B) from 11 books and 43
doughnuts (point C) or from 12 books and 40 doughnuts (point D). She would also receive the
same utility from any of the unlabeled intermediate points along this indifference curve.

The assumptions we have made about preferences tell us quite abit about how indifference
curves should look. For example, we know that Lilly's indifference curves will be
negatively sloped because of our assumption that more is better. If we give her more books,
we will have to take away some doughnuts or else she will be made better off. Likewise, we
would need to take away some books in order to keep her indifferent if we were to give her
more doughnuts.



In addition to being downward sloping from left to right, indifference curves tend to
be convex with respect to the origin. In other words, they are steeper on the left and
flatter on the right. The slope of an indifference curve tells us how much of the good on the
vertical axis (doughnutsin Lilly's case) the consumer is willing to give up in order to consume
one additional unit of the good on the horizontal axis (books for Lilly). Contrast this with the
slope of the consumer's budget line, which tells us how much of the good on the vertical axis
must be given up in exchange for one additional unit of the good on the horizontal axis. This
willingness to trade one good for a marginal (i.e., one unit) increase in the other good while
holding total utility constant is known as the M arginal Rate of Substitution (MRYS).

The convex shape of typical indifference curves means that the marginal rate of
substitution decreases as we move down along an indifference curve. This shape results from
another of our assumptions: that the law of diminishing marginal utility holds. Thus, the
increase in utility that Lilly would gain from, say, increasing her consumption of books from
two to three must be equal to the decrease in utility when her consumption of doughnuts was
cut from 120 to 84 so that her overall utility remains unchanged between points A and B. At
point A, where she has relatively large number of doughnuts and therefore her marginal
utility from doughnutswill be relatively small. At the same time, she hasrelatively few books
and therefore has a relatively high marginal utility for books. Viewed in terms of the
marginal utilities of the two goods, it is easy to see why Lilly is willing to give up 36
doughnuts to increase the number of books she has from 2 to 3. When Lilly has a larger
number of books and fewer doughnuts at point C in Figure 4, she will have a lower marginal
utility for books and a higher marginal utility for doughnuts. In going from point C to point
D, she isonly willing to give up 3 of the now precious doughnuts for yet another book.

Computationally, the MRS is equal to the ratio of the marginal utilities of the two goods:

MU
MRS, = MUX
Y

To understand why thisis true, consider aconsumer who receives M U X = 20 from good X
and M UY =4 from good Y. How many units of good Y would the consumer be willing to
substitute for one additional unit of good X? The one additional unit of good X will increase
her total utility by 20. To remain on the same indifference curve, we need a decrease in good
Y that will exactly offset this increase. A decrease of 5 units of good Y, which each give her
4 units of utility, known as utils, at the margin will lower total utility by the necessary 20
utils, leavingLilly'soverall utility unchanged:

MRS, g = % =5

Our assumption that preferences are complete implies that there exists an indifference
curve through every combination. Thus, Lilly's preferences will include an infinite
number of indifference curves lying nestled together on the diagram—even though only three
of the indifference curves, representing three levels of utility, appear on Figure 4. In other
words, an infinite number of indifference curves are not drawn on this diagram but you
should remember that they exist.

The combination of the more is better and transitivity assumptions assure us that higher
indifference curves represent a greater level of utility than lower ones. In Figure 4,
indifference curve UL can be thought of as a "low" level of utility, while UM is a "medium"
level of utility and UH is a"high" level of utility. All of the choices on indifference curve UH



are preferred to all of the choices on indifference curve UM, whichinturn are preferred to all
of thechoicesonU L .

To understand why higher indifference curves are preferred to lower ones, compare point
B on indifference curve UM to point F on indifference curve UH . Point F has greater
consumption of both books (5 to 3) and doughnuts (100 to 84), so point F is clearly preferable
to point B due to our assumption that more is better. The more is better assumption, however,
does not allow us to directly compare point F to point C, since point F has more has more
doughnuts but point C has more books. Transitivity gives us the desired result: since point F
is preferable to point B and point B gives the same level of utility as point C, point F is also
preferable to point C. Given the definition of an indifference curve—that all the points on the
curve have the same level of utility—if point F on indifference curve UH is preferred to point
B onindifference curve U M , thenit must be true that all pointsonindifference curve UH have
ahigher level of utility than all pointsonUM .

More generally, for any point on alower indifference curve, like UL, you can identify a
point on a higher indifference curve like UM or UH that has a higher consumption of both
goods. Since one point on the higher indifference curve is preferred to one point on the lower
curve, and since all the points on a given indifference curve have the same level of utility, it
must be true that all points on higher indifference curves have greater utility than all points
on lower indifference curves. A final point to note isthat indifference curves never cross.
If they did, then we would have a single combination—where the curves intersect—that
would be assigned two level s of utility and transitivity would be viol ated.

These arguments about the shapes of indifference curves and about higher or lower levels
of utility do not require any numerical estimates of utility, either by the individual or by
anyone else. They are only based on the assumptionsthat we have made in this section. Given
these gentle assumptions, an indifference map can be constructed to describe the preferences
of any individual.

Thelndividuality of Indifference Curves and Special Cases

Each person determines their own preferences and
utility. Thus, while indifference curves have the same Left shoes
general characteristics—they exist, they are downward
sloping, and they never cross—the specific shape of
indifference curves can be different for every person.
Figure 4, for example, appliesonlyto Lilly'spreferences.
Indifference curves for other people would probably Al B

travel through different points. Also, the convexity of *——1J;
typical indifference curves is just that—typical. Not all
indifference curves have this same type of curvature. 3 Us
Figure 5 shows two examples of indifference curves that ‘

are not convex to the origin.
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In Figure 5-awe have Jim's preferences over left shoes 3 5 6
and right shoes. These goods are perfect complements
for Jim, meaning he always consumes them together. The
bend in the indifference curves represents situations
where Jim has equal amounts of left and right shoes,

Right shoes

Figure 5-a Perfect
complements



meaning he has a number of complete pairs of shoes. If, starting from Point A where Jim has
exactly five pairs of shoes, we were to give him an extra right shoe would he be made better
off? Not likely. Point B, where Jim has five left shoes and six right shoes, is therefore on the
same indifference curve as Point A. The same would be true if we were to increase only his
consumption of right shoes. Indifference curves for perfect complements are therefore L-
shaped. Notice that not all examples of perfect complements are consumed in a 1:1 ratio. If
you wear glasses, for example, you likely consume two lenses for each set of frames. Since
perfect complements are always consumed together in

a constant ratio, it is unsurprising that they also tend Blue pencils

to be sold together as a bundle. 10

Figure 5b shows Sally's preferences for blue pencils
and yellow pencils. Since Sally has no preference over
the color of the pencil she uses, the goods are perfect
substitutes. She will trade one blue pencil for an 6
additional yellow pencil no matter how many of each
she has currently. What matters to Sally is not the
number of each color but the total number of pencils. In
this case the marginal rate of substitution is constant
which implies that the indifference curves are linear. Us Ui
The key to perfect substitutes is that the marginal rate
of substitution is constant, not that it is necessarily Y(il!ow pencillg
equal to one. Sally would be willing to trade 2 five-
packs of pencils for one 1 ten-pack of pencils regardless
of how many of each size package she has currently.

Figure 5-b Perfect
substitutes

53 Two Approachesto Utility Maximization

Now that we have formalized our description of the budget set in Section 5.1 and the
description of preferences in Section 5.2, we are ready to maximize a consumer's utility. As
always, we will make decisions at the margin, comparing the incremental effects of any option
we are considering. There are two equally valid ways we can approach the problem of utility
maximization. In this section we will consider both methods.

Utility Maximization Using Indifference Curves and Budget Lines

People seek the highest level of utility, which means that they wish to be on the highest
possible indifference curve. However, people are limited by their budget sets, which show
what tradeoffs are actually possible.

Return to the situation of Lilly's choice between paperback books and doughnuts. Say that
books cost $6, doughnuts are 50 cents each, and that Lilly has $60 to spend. This information
provides the basis for the budget line shown in Figure 6. Along with the budget line are shown
thethreeindifference curvesfrom Figure4. WhatisLilly'sutility-maximizing choice? Several
possibilities are identified in the diagram.

The choice of F with five books and 100 doughnuts is highly desirable, since it is on the
highest indifference curve of those shown in the diagram (UH). However, it is beyond Lilly's
budget set and is therefore not affordable given Lilly's income and the goods prices. The



choice of H with three books and 70 doughnuts on indifference curve UL is in her budget set
but cannot be utility maximizing since more is better and she could afford more of both goods

Doughnuts
Utility Maximization Condition 1:
2
Consume at a point on the budget line. T
PXXX + PYXY = | 100
starting from this point. As we noted in the 80
previous section, Lilly will always prefer a
choice on the budget constraint itself. This a0 | HE:70)
isthe first condition of utility maximization.
Choices B and G are both on the budget 40 Gi6.48)
line. However, choice G of 6 books and 48
doughnuts is on lower indifference curve UL 20 U,
than choice B of 3 books and 84 doughnuts,
which is on the indifference curve UM . 0
Consider choice G, where the budget line is 0 2 | 6 8 10 12
steeper than the indifference curve. Recall Books
that the slope of the budget line tells us the : :
opportunity cost of a book and the slope of Figure 6 Indifference curves

the indifference curve tells us Lilly's and budget constraint

marginal rate of substitution. At point G,

the opportunity cost of a book is greater than Lilly's MRS. At this point, she must give up
more doughnuts (opportunity cost) than she is willing to give up (marginal rate of
substitution) for an additional book. This means that she gave up more than she was willing
for the last book consumed and would therefore be made better off by consuming fewer books
and more doughnuts, so she should move towards point B. At point B, Lilly's marginal rate
of substitution is exactly equal to the opportunity cost of abook. This means that consuming
one more or one less book would cost her exactly what it is worth to her—she cannot be made
no better off by adjusting her consumption. The highest achievable indifference curve touches
the opportunity set at a single point of tangency. This condition that the slope of the budget
line exactly equals the slope of the indifference curve is the second condition for utility
maximization.

Since an infinite number of indifference curves exist, even if only afew of them are drawn
on any given diagram, there will always exist one indifference curve that touches the budget
line at asingle point of tangency. All higher indifference curves, like U H , will be completely
above the budget line and, although the choices on that indifference curve would provide
higher utility, they are not affordable given the budget set. All lower indifference curves, like

Utility Maximization Condition 2:
Consume at a point of tangency between an indifference curve and the budget line.

MUy _ Py

MU, P,



UL, will cross the budget line in two separate places. When one indifference curve crosses the
budget line in two places, however, there will be another, higher, attainable indifference
curve sitting above it that touches the budget line at only one point of tangency.

Utility Maximization by Comparing Bang-for-the-Buck

The second, equally valid, approach to utility maximization relies on logic rather than the
graphs we have developed above. As before, our consumer is going to want to spend all of
their income in order to maximize their utility. The first condition for utility maximizationis
therefore the same as above.

Utility Maximization Condition 1:
Spend all income.

PXXX + PYXY =1

Since decisions should always be made at the margin, we should approach spending our
income by incrementally considering where to spend each dollar. Having learned about
utility, your initial reaction may be to spend your next dollar on the good that offers you the
greatest utility. That approach, however, would be misguided. For many of us, that approach
would lead to choose a good that is critical to our survival, like water. Presumably, being alive
brings us much satisfaction. Why do we not continually purchase more water? The answer
lies in the distinction between total and marginal utility. While water brings us a high level
of overall utility, another glass of water probably won't add much to that level of happiness.
Thisisthelaw of diminishing marginal utility at work. You'velikely already consumed water
today and the next glass will not make the difference between life and death.

If not the good that offers the greatest level of utility, perhaps we should spend the next
dollar on the good that offers the greatest marginal utility. Thisis certainly an improvement
over choosing the good offering the greatest total utility, but it will still lead us to making
questionable decisions. What good would increase your overall happiness the most if you had
one more unit? Perhaps an exotic sports car or maybe a trip to the South Pacific? Sounds
good, right? Well, now imagine what happens if you show up at the car dealership with one
dollar to spend. Y ou're not going to be driving away in anew car! Y ou would be lucky to get
a key chain and more likely you would be laughed out of the dealership. So if you shouldn't
spend the next dollar on the good offering either the greatest utility or the greatest marginal
utility, where should you spend it? The answer isthat you should always spend the next
dollar on the good offering the greatest marginal utility per dollar spent (MU / P).
In other words, you should spend your next dollar on the good that offers you the most "bang-
for-the-buck".

Consider the situation of Jose, who likes to wear t-shirts and watch movies. Jose has a
total of $77 to spend on these goods each month. The price of t-shirts is $14 and the price of
movies is $7. Jose wishes to choose the combination that will provide him with the greatest
utility. Table 1 shows how Jose's utility is connected with his consumption of t-shirts or
movies. The first column of the table shows the quantity of t-shirts consumed. The second
column shows the total utility, or total amount of satisfaction, that Jose receives from
consuming that number of t-shirts. The third column shows marginal utility. Notice that
Jose's preferences satisfy our assumption that more is better—consuming additional goods



Table 1 Marginal utility per dollar spent

t- shirts utility utility dollar spent movies utility utility dollar spent
1 25 25 25/$14=1.8 1 18 18 16/$7=2.3
2 47 22 22/$14=1.6 2 35 17 17/$7=2.4
3 68 21 21/$14=1.5 3 50 15 15/$7=2.14
4 88 20 20/$14=1.4 4 64 14 14/$7=2
5 106 18 18/$14=1.3 5 77 13 13/$7=1.9
6 122 16 16/$14=1.1 6 89 12 12/$7=1.7
7 136 14 14/$14=1 7 100 11 11/$7=1.6
8 148 12 12/$14=1.2 8 101 10 10/$7=1.4

leads to greater total utility—and also the law of diminishing marginal utility—
additional units increase his utility at a decreasing rate. For example, the first t-shirt Jose
picks keeps him from being exposed to the elements and it gives him an addition of 22 utils.
The fourth t-shirt isjust to something to wear when all his other clothes are in the wash and
yields only 18 additional utils. The final column shows how much marginal utility Jose
receives per dollar spent. The rest of Table 1 shows the quantity of movies that Jose attends,
his total and marginal utilities from seeing each movie, and his marginal utility per dollar
spent for each number of movies. As with t-shirts, total utility from movies follows the
expected pattern: it increases as the number of movies seen rises. Marginal utility also
follows the expected pattern: each additional movie brings a smaller gain in utility than the
previous one. The first movie Jose attends provides him with the highest level of utility or
satisfaction. As he goes to more and more movies, the less he appreciates seeing yet another.

Jose's first purchase will be a movie. Why? Because it gives him the greatest marginal
utility per dollar spent and it is affordable given his $77 income. Now, Jose has $70 left to
spend and will choose a second movie since the second movie offers him more bang-for-the-
buck than the first t-shirt. He will continue to purchase the good which gives him the highest
marginal utility per dollar spent until he exhausts the budget. After purchasing the fifth
movie, which still gives him more marginal utility per dollar spent (1.9 utils/dollar) than the
first t-shirt (1.8 utils/dollar), Jose must choose between the sixth movie and the first t-shirt.
The first t-shirt is now worth purchasing since it gives him more bang-for-the-buck than the
seventh movie. After purchasing the first t-shirt, Jose chooses between the second t-shirt and
the seventh movie. As you can see, he receives an equal level of marginal utility per dollar
spent and is therefore indifferent between these two goods. Luckily, having purchased six
movies for $7 each and one t-shirt for $14, he has $21 left to spend and can just afford both
the seventh movie and the second t-shirt (it makes no difference which he consumes first). So
Jose will choose to purchase seven movies and two t-shirts.

In the case of Jose, we assumed that he was constrained to buying whole units of movies
and t-shirts. In general, economists assume that goods are perfectly divisible so that you can
buy any amount of the good you desire, including fractional units. Thiswastrue on the budget



line and the indifference curves presented before. While it may seem unrealistic to assume
that one could purchase half of a t-shirt or one and two-thirds of a movie, a shift in our
interpretation can help to understand this simplifying assumption. Hal f at-shirt means that
Jose purchases one t-shirt every other month so that he consumes half at-shirt in an average
month. This process of decision making suggests arule to follow when maximizing utility. If
we always spend the next dollar on the good offering the greatest marginal utility per dollar
spent, then what must be true when we've exhausted all of our income? The goods must offer
the same bang-for-the-buck!

Reverting to generic goods X and Y, if we spend all of our money and find that

MU, MU,
PX PY

it is not possible that we have maximized our utility. Why? Imagine what would happen if
we were to return one dollar's worth of good Y and use that dollar to buy one dollar's worth
of good X. Our utility would fall by the bang-for-the-buck of the returned good Y but then it
would rise by the bang-for-the-buck of the newly acquired good X. Having risen by more than
it fell, our overall utility has increased. Anytime we get different bang-for-the-buck from
different goods, we have the opportunity to increase our overall utility by exchanging a small
amount of the good offering the lower marginal utility per dollar spent for more of the good
with the higher marginal utility per dollar spent. The only time we can't make one of the
small utility increasing trades is when the goods offer the same bang-for-the-buck. This is
the second condition for utility maximization.

Utility Maximization Condition 2:
Equate the marginal utility per dollar spent for each good.

MU, MU,
P, D

Clearly, the first condition for utility maximization is the same whether we use the
indifference curve and budget line approach or we use the bang-for-the-buck approach.
Consuming on the budget line is the same thing as spending all income. It turns out that the
second conditions are also equivalent. If you multiply both sides of the above bang-for-the-
buck condition by PX and divide both sidesby M U Y , you will get the tangency condition from
before:

MU, Py

MU, Py

Indeed, this tangency condition holds at Jose's utility maximization condition of two t-shirts
and seven movies. He is willing trade two movies for one additional t-shirt:

MU, 22

MRS ;1 =———
ITUMU,, 11

which is exactly the opportunity cost of an additional movie:
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How Changes in Income Affect Consumer Choices

Just as utility and marginal utility can be used to discuss making consumer choices along a
budget line, these ideas can also be used to think about how consumers respond when the

budget constraint shifts due to a change in income.

Let'sreturn now to Alphonso's choice of how many
burgers and bus tickets to buy. Figure 7 adds
indifference curves to Figure 2, which showed the
effect on Alphonso's budget line of a doubling of his
income from $10 to $20. When his income is $10, he
maximizes his utility by choosing the point on the
budget line (Condition 1) where there is a tangency
between the budget line and an indifference curve
(Condition 2). At this point he consumes 2 burgers
and 12 bus tickets. When his income increases,
causing his budget line to shift out parallel to itself,
he simply satisfies the same two conditions on his
new budget line. In this case, Alphonso increased his
consumption of burgers from 4 to 6 and his
consumption of bus tickets from 12 to 16. Normal
goods are defined as those for which consumption
increases as income increases and vice versa.
Because Alphonso increases his consumption of both
goods when his income rises, they are both normal
goods.

Figure 7-b shows another possibility. In this case,
Alphonso responds to the same increase in income by
increasing his consumption of burgers from 2 to 8 but
decreasing his consumption of bus tickets from 12 to
8. In this case, bus tickets are an inferior good for
Alphonso since he reduces his consumption of them
as his income rises.

It would also have been possible for the tangency
point on the new budget line to be up and to the left
of the original utility maximizing combination. In
that case, burgers would be an inferior good and bus

Bus tickets

40

20
16
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10
Burgers

Figure 7-a An increase in

Bus tickets

40

2 5 8 10
Burgers

Figure 7-b An increase in

ncome: an inferior good

tickets would be a normal good. Notice that, since more is better, it is not possible for all
goods to be inferior—Alphonso must consume more of at least one good when his income rises
or he will no longer be consuming at a point on his budget line.



How Price Changes Affect Consumer Choices

For analyzing the possible effect of a change in price Bus tickets
on consumption, let's consider how Alphonso's friend 40
Ray responds to an increase in the price of burgers
from $2 to $4 while holding the price of bus tickets
constant at $0.50 and holding income constant at
$20. Figure 8 shows the effect this has on Ray's
budget line as well as the impact that it has on his
utility maximizing choice. As in Section 5.1, the
increase in the price of burgers lowers the maximum 12
number of burgers he can afford while leaving the g —-
maximum number of bus tickets he can afford
unchanged. His budget line becomes steeper as the ‘
opportunity cost of a burger (PB/PT) increases from 45 T 10

; . . Bureers
four bus tickets to eight bus tickets and the o] i
opportunity cost of a bus ticket (pT/pB) falls from Figure 8 An increase
one-fourth of a burger to one-eighth of a burger. in the price of burgers

Before the price increase, Ray maximizes his utility

by consuming 7 burgers and 12 bus tickets (note that Ray has different preferences than
Alphonso). When the price of burgers increases, he finds his new utility maximizing
combination of 4 burgers and 8 bus tickets.

The typical response to higher prices is that a person chooses to consume less of the
product with the higher price. This is the law of demand: as price rises quantity demanded
falls, and as price falls quantity demanded rises. In fact, we have just found two points on
Ray's demand curve for burgers. By varying the price of burgers while holding all other
factors constant, we can map out the entire relationship between the price of burgers and the
quantity that Ray would like to consume—the definition of demand. In this case, the increase
in the price of burgers caused Ray to also consume fewer bus tickets.

It would be easy to show that, for another set of indifference curves, Ray could just as
easily have reduced his consumption of burgers while increasing his consumption of bus
tickets. It is also possible that Ray could have increased his consumption of burgers when the
price of burgersincreased. This would represent aviolation of the law of demand. Goods that
violate the law of demand, known as Giffen goods, are theoretically possible given the
limited assumptions we have made about preferences. In practice, it is exceedingly difficult
to find a solid real world example of a Giffen good. It is therefore left to the reader to ponder
their existence. We will take a closer look at the effects of a price change in Section 5.4.

The key takeaway from this analysisisthat it would be imprudent to assume that a change
in the price of a good will only affect the good whose price is changed, while the quantity
consumed of other goods remains the same. Since Ray purchases all his products out of the
same budget, a change in the price of burgers can also have a range of effects, either positive
or negative, on the quantity of other goods consumed. In short, a higher price typically
reduces the quantity demanded of the good in question, but it can affect the demand for other
goods as well.



Measuring Utility with Numbers

This discussion of utility started off with an assumption that it is possible to place numerical
values on utility, an assumption that may seem questionable. Y ou can buy a thermometer
for measuring temperature at the hardware store, but what store sells an "utiliometer" for
measuring utility? However, while measuring utility with numbers is a convenient
assumption to clarify the explanation, the key assumption is not that utility can be measured
by an outside party, but only that individuals can decide which of two alternatives they
prefer.

To understand this point, think back to the step-by-step process of finding the choice with
highest total utility by comparing the marginal utility that is gained and lost from different
combinations of t-shirts and movies. When Jose decides what to buy next, what matters is
not the specific numbers that he places on his utility—or whether he uses any numbers at
all—but only that he personally can identify which choices he prefers.

In this way, the step-by-step process of choosing the highest level of utility resembles
rather closely how many people make consumption decisions. We think about what will make
us the happiest; we think about what things cost; we think about buying alittle more of one
item and giving up alittle of something else; we choose what provides us with the greatest
level of satisfaction. The vocabulary of comparing the alternatives using prices and marginal
utilities is just a set of tools for discussing this everyday process in a clear and specific
manner. It is welcome news that specific utility numbers are not central to the argument,
since a good utiliometer is hard to find. Do not worry—while we cannot measure utils, we can
transform our analysis into something we can measure—demand.

Consumer Choice and Sunk Costs

As we could see in Chapter 1, economic decisions are made at the margin. This, of course,
includes consumers' choices. Rational consumer do not look back to past choices. That is,
sunk costs, which are costs that were incurred in the past and cannot be recovered, should
not affect the current decision.

For example, consider the case of Selena, who pays $8 to see a movie, but after watching
the film for 30 minutes, she knows that it is truly terrible. Should she stay and watch the
rest of the movie because she paid for the ticket, or should she leave? The money she spent
is asunk cost, and unless the theater manager is feeling kindly, Selenawill not get a refund.
But staying in the movie still means paying an opportunity cost in time. Her choice is whether
to spend the next 90 minutes suffering through a cinematic disaster or to do something else.
The lesson here again is that sunk costs should not influence your decisions. Forget about
the money and time that is irretrievably gone and instead focus on the marginal costs and
benefits of current and future options.

From a Model with Two Goods to One of Many Goods

The budget set and indifference curves presented above, like most models used in this course,
is not realistic. After all, in a modern economy people choose from thousands of goods.
However, thinking about a model with many goods is a straightforward extension of what we
discussed here. Instead of drawing just one budget constraint, showing the tradeoff between
two goods, you can draw multiple budget constraints, showing the possible tradeoffs between



many different pairs of goods. In more advanced courses in economics you would use
mathematical equations that include many possible goods and services that can be
purchased, with their quantities and prices, and show how the total spending on all goods
and services is limited to the overall budget available. The graph with two goods that was
presented here clearly illustrates that every choice has an opportunity cost, which is the point
that does carry over to the real world.

54 The Two Effects of a Price Change

As we have already seen in Figure 8, an increase in a good's price has two impacts on the
budget set. First, the slope of the budget line increases—this represents an increase in the
opportunity cost of that good and a decrease in the opportunity cost of the other good. At the
same time, a portion of the overall budget set is lost—this represents a decrease in the
purchasing power of the consumer's income. Conversely, alower price for a good will lower
that good's opportunity cost while raising the other good's opportunity cost and it will also
increase the purchasing power of the consumer's income. We can explore the change in
quantity demanded due to a price change in more detail by examining these changes
separately. The substitution effect of a price change is caused by the change in relative
prices (i.e., the slope of the budget line), holding purchasing power constant. The income
effect of a price change is caused by the change in purchasing power, holding relative prices
constant. The actual change in consumption due to a price change is a combination of these
two effects, which depend on personal preferences.

If, for example, Rebecca goes to the store searching for broccoli and carrots to have with
her dinner and finds that the price of broccoli has increased, she will likely reduce the amount
of broccoli she buys. Partly, this is because she substitutes away from the now relatively
expensive broccoli towards additional carrots, which have become relatively cheap. Thisis
the substitution effect. At the same time, the increase in the price of broccoli has reduced
Rebecca's overall set of affordable options—her budget set—making her feel less wealthy.
The decrease in her purchasing power will cause Rebeccato buy less broccoli if broccoli is a
normal good but will cause her to increase her broccoli consumption if broccoli is an inferior
good. Thisisthe income effect. It isimportant to note that we are not talking about an actual
change in her income but rather a change in the purchasing power of her income. In a sense,
an increase in price is "like" a decrease in income since they both reduce the consumer's
purchasing power—making the consumer feel less wealthy. It might be more accurate to call
the "income effect" a "purchasing power effect," but the "income effect" terminology has been
used for decades, and it is not going to change during this course.

Notice that income and substitution effects work together (i.e., in the same direction) for
normal goods. If the price of a normal good rises, the consumer substitutes away from that
good towards another relatively cheap good. At the same time, the consumer feels less
wealthy and therefore further reduces their consumption of the good. For normal goods, the
income and substitution effects will both lead the consumer to buy less of the good when its
price increases and will both lead the consumer to buy more of the good if its price falls. With
inferior goods, the income and substitution effects work in opposite directions. When the price
of an inferior good rises, the substitution effect still leads the consumer to substitute away
from that good towards other goods that have become relatively cheap. The income effect,
however, causes the consumer to increase their consumption since they now feel less wealthy
because of the price increase. So the substitution effect always worksin the opposite direction



of the price change but the income effect can go in either direction depending on the type of
good.

Income and substitution effects can tell us more about the possibility of Giffen goods, which
were introduced in the previous section. A Giffen good violates the law of demand so that a
price increase actually causes the consumer to buy more of the good. The hard part about
finding an example of a Giffen good is making sure that an observed increase in quantity
demanded is due to the price increased and not because some other influence on quantity
demanded has changed. When we see people buying more bottled water at higher prices after
a hurricane, for example, it is not the higher price that causes them to buy more but rather
the preference for bottled water when other sources of water become unavailable. Likewise,
when we buy more of a stock or collectible upon seeing its price rise we do not do so because
the price went up but rather because we expect it to continue rising. In either of these
examples, we have an outward shift in the entire demand curve rather than a demand curve
with a positive slope. So what would it take to have a Giffen good? Since the substitution
effect will always tell us to buy less of the good as price increases, Giffen goods must also be
inferior goods. That is, the income effect must tell us to buy more of the good when its price
rises. Not only must the good be inferior, the income effect must dominate the substitution
effect so that the overall impact of aprice change is that the consumer purchases more of the
good. Normally, however, we expect the substitution effect to be stronger than the income
effect.

Using indifference curves, we can
illustrate the substitution and income
effectsgraphically. In Figure 9, Rebecca Carrots
chooses between broccoli and carrots. 20
She originally faces the flatter blue
budget line and maximizes her utility
by purchasing 6 crowns of broccoli and
12 carrots.

16} -

When the price of broccoli increases,
Rebecca's budget line rotates clockwise 8
about the vertical axis to the new
steeper green budget line, so Rebecca's
budget line becomes steeper and she
also loses a large portion of her budget

set. Faced with the new higher price of 3 o 6 L5
broccoli, Rebecca now maximizes her Broccoli
utility by choosing 3 crowns of broccoli Figure 9 The substitution effect

and 8 carrots. The 3 crown decrease in and the income effect

broccoli purchases is due to the
combination of the substitution effect
the income effect.

To separate the substitution effect from the income effect, we ask the following
hypothetical question: How would Rebecca change her consumption if the relative prices of
the two goods changed but this change in relative prices did not affect her purchasing power?
The dashed green line in Figure 9 is an imaginary budget line that provides the answer to
this question. The imaginary budget line is parallel with the new budget line, so it reflects



the new relative prices, but it passes through Rebecca's original choice of 6 crowns of broccoli
and 12 carrots, so it reflectsthe original level of purchasing power.

If faced with this imaginary budget line, Rebecca can still just afford the original
combination if she wants but, as we can see, the imaginary budget line actually allows her to
reach the higher indifference curve (U*) by substituting away from broccoli towards more
carrots. This movement from the original utility maximizing combination (6 crowns of
broccoli and 12 carrots) to the utility maximizing combination on the imaginary budget line
(5 crowns of broccoli and 16 carrots) is the substitution effect. That is, if we change the
relative price of broccoli while holding Rebecca's purchasing power constant, she will reduce
her consumption of broccoli from 6 crowns to 5 crowns and increase her consumption of
carrotsfrom 12 to 16.

The income effect tells us the portion of the overall decrease in broccoli consumption that
is due to Rebecca's loss of purchasing power. The movement from the imaginary dashed
budget line to the new budget line is aparallel inward shift. This is exactly the effect that a
decrease in income would have on the budget line, and the change in consumption associated
with this shift is the income effect. In Figure 9 the income effect causes Rebecca to reduce
her consumption from 5 crowns to 3 crowns—a 2 broccoli crown decrease due to the income
effect. Since the income effect causes her to buy less when price rises, broccoli is a normal
good for Rebecca. The parallel inward shift from the imaginary budget line to the new budget
line also allows us to determine that carrots are a normal good for Rebecca since she reduces
her consumption of them (from 16 to 8) when the budget line shiftsin this way.

Now, put the substitution and income effects together. When the price of broccoli
increased, Rebecca consumed 3 fewer crowns of it for two reasons: the substitution effect of
the higher price causes her to consume 1 crown less and the income effect causes her to
consume 2 crowns less. While the substitution effect alone would have caused her to increase
her carrot consumption by 4, it is overpowered by the income effect, which leads her to
consume 8 carrots less, so she ends up consuming 8 - 4 = 4 carrots less. Thus an increase in
the price of broccoli causes Rebecca to consume less of both goods.

The size of these income and substitution effects will differ from person to person,
depending on individual preferences. Typically, we expect the substitution effect to be
stronger than the income effect but this is not always the case. For example, in the winter
months of 2005, costs for heating homes increased significantly in many parts of the country
as prices for natural gas and electricity soared, due in large part to the disruption caused by
Hurricanes Katrina and Rita. Some people reacted by reducing the quantity demanded of
energy; for example, by turning down the thermostats in their homes by a few degrees and
wearing a heavier sweater inside. Even so, many home heating bills rose, causing a
significant decrease in consumers' purchasing power. This large income effect reduced not
only consumers' ability to afford natural gas or electricity but their ability to afford all goods.

A similar issue arises when the government imposes taxes on certain products, like it does
on gasoline, cigarettes, and alcohol. Say that atax on alcohol leads to a higher price at the
liquor store, the higher price of alcohol causes the budget constraint to pivot left, and
consumption of alcoholic beverages is likely to decrease. However, some people may have a
relatively small substitution effect and respond mostly by cutting back on other purchases.
If part of the goal of atax is to alter consumers' behavior, it is important to be aware that a
small substitution effect and a large income effect may lead to unintended consequences. If,
however, the main goal of atax is to raise revenue, then the government should seek out



goods for which the substitution effect is small in order to minimize the distortionary effects
of the tax.

The consumer choice model serves as a constant reminder to think about the full range of
effects that can arise from changes in income or price, not just effects on the one product that
might seem most immediately affected. Finally, although the substitution and income effects
are often discussed as a sequence of events, it should be remembered that they are twin
components of a single cause—a change in price. Although you can analyze them separately,
the two effects are always proceeding hand in hand, happening at the same time.

The size of these income and substitution effects will differ from person to person,
depending on individual preferences. Typically, we expect the substitution effect to be
stronger than the income effect but this is not always the case. For example, in the winter
months of 2005, costs for heating homes increased significantly in many parts of the country
as prices for natural gas and electricity soared, due in large part to the disruption caused by
Hurricanes Katrina and Rita. Some people reacted by reducing the quantity demanded of
energy; for example, by turning down the thermostats in their homes by a few degrees and
wearing a heavier sweater inside. Even so, many home heating bills rose, causing a
significant decrease in consumers' purchasing power. This large income effect affected not
only consumers' ability to afford natural gas or electricity but their ability to afford all goods.

A similar issue arises when the government imposes taxes on certain products, like it does
on gasoline, cigarettes, and alcohol. Say that a tax on alcohol leads to a higher price at the
liquor store, the higher price of alcohol causes the budget constraint to pivot left, and
consumption of alcoholic beverages is likely to decrease. However, some people may have a
relatively small substitution effect and respond mostly by cutting back on other purchases.
If part of the goal of atax isto alter consumers' behavior, it is important to be aware that a
small substitution effect and a large income effect may lead to unintended consequences. If,
however, the main goal of atax isto raise revenue then the government should seek out goods
for which the substitution effect is small in order to minimize the distortionary effects of the
tax.

The consumer choice model serves as a constant reminder to think about the full range of
effects that can arise from changes in income or price, not just effects on the one product that
might seem most immediately affected. Finally, although the substitution and income effects
are often discussed as a sequence of events, it should be remembered that they are twin
components of a single cause—a change in price. Although you can analyze them separately,
the two effects are always proceeding hand in hand, happening at the same time.

The Economicsof Gift Giving: May All Your
Sweaters Be Ugly and Bright

Economists generally view gift giving asinefficient reallocation of goods resulting in aloss of
their value to consumers. Joel Waldfogel, a University of Minnesota economics professor,
even published a book called "Scroogenomics: Why Y ou Shouldn't Buy Presents for the
Holidays." We'll use the model of consumer choice discussed in this chapter to see where the
value loss comes from. Our analysis here applies to person-to-person gifts as well as in-kind
government transfers of, say, housing or food. In either case, the effect on the recipient's



budget set is different from that of an equivalent increase in his/her income, e.g., a cash gift

of the same value.

Let's consider Mary's holiday party budget. Each
year, Mary isinvitedto aseries of holiday parties where
it is customary to wear the ugliest holiday sweater one
can find. She has budgeted $240 per year to spend on
ugly sweaters and other items to take to the parties.
Mary's problem is to choose the best (i.e., utility
maximizing) combination of ugly sweaters and other
goods to buy. The "other goods' in this example
represents spending on all other items and therefore
has a price of $1 (a dollar of other goods costs exactly
one dollar). If an ugly sweater costs $30 and Mary has
$240 to spend on ugly sweaters and other goods, her
budget lineis B1lin Figure 10-a.

If Mary spends all of her income on other goods, she
can afford 240 units (dollars' worth). If, instead, she
spends all of her money on ugly sweaters, she could
afford 8 sweaters. The opportunity cost of an ugly
sweater is the price of an ugly sweater divided by the

Other goods ($)
240

180 —

0

0 8
Ugly sweaters

Figure 10-a Mary's budget
line with no gift

price of other goods: $30/$1 = 30. That is, $30 worth of other goods is given up each time
Mary buys an ugly sweater. For example, if Mary buys 2 ugly sweaters, she gives up $30x2
= $60 worth of other goods and has $240 - $60 = $180 left to spend on them, i.e. she consumes

at point A on her budget line.

What will happen to Mary's budget constraint if she receives ugly sweaters as a gift? I f
Mary spends all of her income on other goods, she can still afford only $240 worth of those
goods (plus the gifted ugly sweaters), but if she spends all of her money on ugly sweaters she
will now have 8 of them plus the number gifted. For example, suppose Mary gets a gift of four

ugly sweaters. The effect of this gift on her

budget line is shown in Figure 10-b. The budget Other goods ($)

line shifts rightward by the value of the four 240

sweaters ($4x30 = $120) so that the new budget
line (B2) is parallel to the original budget line
(B1), much like it would be if Mary's income
increased by $120, except that points with more
than $240 worth of other goods are not part of
her new budget set.

Will this gift of four sweaters give Mary the
same additional benefits as its cash equivalent
would? Figure 10-c shows this possibility.
Suppose that with no gift, Mary maximized her
utility, i.e. reached her highest indifference
curve (U1l) when consuming 2 ugly sweaters and
$180 worth of other goods (point A). When her
budget line shifts, whether as a result of the gift
or an equivalent increase in income, she gets
maximum utility when consuming 5 sweaters

B, B,

0 8 12
Ugly sweaters

0

Figure 10-b Mary's budget
line with a gift of four ugly
sweaters (B2)
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Figure 10-c A gift of four ugly
sweaters raises Mary's utility
to the same level as additional

benefits as its cash equivalent 00 9 4 8 12

would Ugly sweaters
and $210 worth of other goods (point C). Figure 10-d Mary's utility gain
That is, with the new budget constraint, from a gift of four ugly sweaters
Mary buys only one sweater instead of two compared with that from the
and spends the $30 freed up as a result to equivalent amount of cash

buy an extra $30 worth of other goods.

Exactly the same would happen if Mary income increased by $120 due to a cash gift or
something else. In each case Mary would receive the same utility gain, i.e. get on the same
higher indifference curve, U2.

But what if with her new budget line (B2) Mary's utility maximizing choice is only four
ugly sweaters? This situation is depicted in Figure 10-d. The highest indifference curve Mary
can reach is U3, at point D, where she consumes the four ugly sweaters given to her as a gift
and buys no more sweaters, spending all her $240 budget on other goods. Now suppose that
instead of the ugly sweaters, Mary is given $120 in cash. In that case, her budget line would
not kink at $240, but would continue as a straight line until in intersects with the vertical
axis at $360, reflecting that with the additional $120, Mary could spend $240 + $120 = $360
on other goods if she does not buy any ugly sweaters. As shown in Figure 10-d, Mary can now
reach a higher indifference curve, U4, consuming 2 ugly sweaters and $300 worth of other
goods (point E). Thus, when given ugly sweaters in kind, Mary is more constrained in her
choice, which forces her to a lower level of utility than she could reach when given the
equivalent amount of cash.

Note that beyond the possibility for Mary to lose utility because of her getting more
sweaters than she would like, there is a good chance that the person who gives her that gift
won't pick out the same ugly sweaters that Mary would have chosen for herself. In that case,
Mary would probably go to the store and exchange the sweaters, which would cost her time
and energy. Thiswill resultin more utility loss for her.



The problem in our example may seem rather trivial. After all, ugly sweaters are not that
important in the big picture, and Mary could probably receive some additional utility from
donating the sweaters to someone who could use them (although probably less than she would
have received from the cash value of the sweaters). However, empirical economic studies
show that utility losses from gift giving are generally quite substantial. Recipients value
various gifts from holiday catalogs from 72% to 92% of the amount spent on them (depending
on the kind of goods gifted and, remarkably, the value loss is highest for Christmas presents
from grandparents).’

Furthermore, the same economic reasoning applies to in-kind government transfers, such
as the federally-funded Supplemental Nutrition Assistance Program (SNAP). Theideaisto
give people aid that allows them to get enough food to meet basic nutritional needs. And it
looks appealing because these benefits cannot be directly used to buy socially undesirable
goods, such as alcohol or illegal drugs. However, like Mary with her ugly sweaters, recipients
of these government transfers can simply reduce their expenditures on food by the amount
of the assistance and spend their own money on other goods to maximize their utility. If the
assistance is worth more than its recipients would have spent on food, then it is possible that
they will get more nutrition. Butit is also possible that they trade their benefits for a smaller
amount of cash to spend on other goods.

' See "Economists Say 'Bah! Humbug!' to Christmas Presents." By Josh Zumbrun. The Wall Street Journal,
December 23, 2015.



	Chapter 1: What Economics Is and How It Helps You Succeed In Your Career and Life
	Chapter 2: Demand and Supply in Competitive Markets
	Chapter 3: Elasticity of Demand and Supply
	Chapter 4: Markets and Government
	Chapter 5: Consumer Choice



