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he prisoners were dying of scurvy, typhoid fever, and small-
pox, but nothing was killing them more than bad incentives.
In 1787, the British government had hired sea captains to
ship convicted felons to Australia. Conditions on board the ships
were monstrous; some even said the conditions were worse than
on slave ships. On one voyage, more than a third of the males died
and the rest arrived beaten, starved, and sick. A first mate remarked
cruelly of the convicts, “Let them die and be damned the owners
have [already] been paid for their passage.™
The British public had no love for the convicts, but it wasn't
prepared to give them a death sentence either. Newspapers edito-
rialized in favor of better conditions, clergy appealed to the cap-
tains’ sense of humanity, and legislators passed regulations requiring
better food and water, light and air, and proper medical care. Yet
the death rate remained shockingly high. Nothing appeared to be
working until an economist suggested something new. Can you
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guess what the economist suggested?

By incentives, we mean rewards and

Instead of paying the captains for each prisoner placed on board ship in
Great Britain, the economist suggesting paying for each prisoner that walked
off the ship in Australia. In 1793, the new system was implemented and im-
mediately the survival rate shot up to 99%. One astute observer explained what
had happened: “Economy beat sentiment and benevolence.™

The story of the convict ships illustrates the first big lesson that runs through-
out this book and throughout economics, incentives matter.
penalties that motivate behavior. Let's
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haos, conflict, and war may dominate the news, but it's

Comparative Advantage

heartening to know that there is also an astounding Trade and Globalization

amount of world cooperation. The next time you are in Takeaway

your local supermarket, stop and consider how many people co-
operated to bring the fruits of the world to your table: kiwis from
New Zealand, dried apricots from Turkey, dates from Egypt, mangoes from
Mexico, bananas from Guatemala. How is it that farmers in New Zealand
wake up at 5 AM to work hard tending their fields so that you, on the other
side of the world, may enjoy a kiwi with your fruit salad?

This chapter is about a central feature of our world, trade. It's about how
you eat reasonably well every day yet have little knowledge of farming, it's
about how you cooperate with people whom you will never meet, and it's
about how civilization is made possible.

We will focus on three of the benefits of trade:

1. Trade makes people better off when preferences differ.
2. Trade increases productivity through specialization and the division of
knowledge.

3. Trade increases productivity through comparative advantage.

he Chinese economy has been growing at an astonishing

rate. In 2010, GDP per capita in China grew by nearly 10%.

The same year, GDP per capita in the United States grew
by just 2.2%. In its entire history, the U.S. economy has never
grown as fast as the Chinese economy is growing today, If these
rates continue, China will be richer than the United States in less
than 25 years. How can this make sense? Is there something wrong
with the U.S. economy? Do the Chinese have a magical potion
for economic growth?
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Takeaway

Appendix: Excellent Growth

Remember, in the last chapter we explained that among the key institutions
promoting economic growth were property rights, honest government, political
stability, a dependable legal system, and competitive and open markets. But for
each and every one of these institutions, the United States ranks higher than
China, despite China’s having made remarkable improvements in recent dec-
ades. So why is China growing so much more rapidly than the United States?
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n the fall of 2000, Harvard sophomore Jay Williams flew to the
Sudan where a terrible civil war had resulted in many thousands
of deaths. Women and children captured in raids by warring
tribes were being enslaved and held for ransom. Working with
Christian Solidarity International, Williams was able to pay for the Append
release of 4,000 people. But did Williams do the right thing? It’s .
a serious question and one that is surprisingly complex, both mor-
ally and economically. By paying for the release of slaves, could Williams have
encouraged more people to be enslaved? If so, by how much? Slavery is an

abomination. Because of the terrible effects of slave

7, careful thought about

the best way to deal with the problem is essential. Perhaps surprisingly, the

economic concept of elasticity can help people think clearly about the most
effective pulicic\ o .Idnp[ to end \LI\'\'IX.

e -

A Price Is a Signal Wrapped Up in an Incentive

How is order produced from freedom of choice? That is a scientific mystery,
and prices are the biggest clue to the solution. Prices do much more than tell
people how much they must shell out for a burger and fries. Prices are incen-
tives, prices are signals, prices are predictions. To understand the market, you
need to better understand prices.

When the price of oil rises, all users of oil are encouraged to economize—
perhaps by simply using less but also by thinking about substitutes: everything
from electric cars to moving flower cultivation overseas. An increase in the
price of oil is also a signal to suppliers to invest more in exploration, to look
for alternatives like ethanol, and to increase recycling. Do you know the most
recycled product in America? It’s asphalt.”

Politicians and consumers sometime fail to understand the signaling role of

prices. After a hurricane, the prices of ice, generators, and chainsaws often
skyrocket. Consumers complain of price gouging, and politicians call for price
controls. That's understandable, because it can seem doubly harsh to be hit
by a hurricane and high prices. But the price system is just
doing its job. A skyrocketing price is like a flare being shot
into the night sky that shouts—bring ice here! A price con-
trol eliminates the signal to bring ice into the devastated area
as quickly as possible.

The high price of ice in a hurricane-devastated area sig-
nals a profit opportunity for ice suppliers. Buy ice where
the price is low and ship it to where the price is high. As
the supply of ice in the hurricane-devastated area increases,
the price will fall. More generally, price signals and the ac-
companying profits and losses tell entrepreneurs what areas
of the economy consumers want expanded and what areas
they want contracted. If consumers want more computers,
prices and profits in the computer industry will increase and
the industry will expand.

Losses may be an even more important signal than prof-
its. Entreprencurs who fail to compete with lower costs
and better |‘l'(nill((\ take losses and their businesses contract
or even go bankrupt. Bankruptcy is bad for a business but
can be good for capitalism. Ever heard of Smith Corona,
Polaroid, Pan Am, or Hechingers? At one point, each of
these companies led its industry, but today all are either
bankrupt or much smaller than at their peak. In a free mar-
ket, na firm s so powerful abacic does not daily face the

- N -

rmageddon almost happened on September 29, 2004,

We aren’t talking about the final battle described in the

Bible, but what happened in Amiageddon the movie. In
Armageddon, an asteroid is discovered to be on a collision course
with Earth and NASA recruits a group of roughneck oil drillers
to rocket into space, deflect the asteroid, and save civilization.
Armageddon the movie is a bit absurd, but it got a few things right.
Even an asteroid the size of an apartment building would hit Earth
with the force of a 4-megaton nuclear bomb. On September 29,
2004, an asteroid called Toutatis, 2.9 miles long by 1.5 miles wide,
narrowly missed Earth. If Toutatis had hit, it would have meant the
end of civilization.

The probability of death by asteroid is remarkably high, by some
calculations about the same as death by passenger aircraft crash. How
can this be? Although the probability of an asteroid hitting Earth is
very small, a lot of people would be killed if one did hit, so the prob-
ability of death by asteroid is much larger than most people imagine.
It doesn’t happen very often but watch out when it does.”
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PREFACE:
TO THE INSTRUCTOR

Welcome to the second edition of Modern Principles of Economics. The response
to our first edition was tremendous. Instructors and students responded to our
key themes: Make the invisible hand visible. Demonstrate the power of incen-
tives. Present modern models and vivid applications. Make it simpler. These
were our goals in writing Modern Principles of Economics and they remain our
goals in this second edition.

Make the Invisible Hand Visible

One of the most remarkable discoveries of economic science is that under the
right conditions the pursuit of self-interest can promote the social good. Nobel
laureate Vernon Smith put it this way:

At the heart of economics is a scientific mystery . . . a scientific mystery as
deep, fundamental and inspiring as that of the expanding universe or the
forces that bind matter. . . . How is order produced from freedom of choice?

We want students to be inspired by this mystery and by how economists have
begun to solve it. Thus, we will explain how markets generate cooperation from
people across the world, how prices act as signals and coordinate appropriate re-
sponses to changes in economic conditions, and how profit maximization leads
to the minimization of industry costs (even though no one intends such an end).
We strive to make the invisible hand visible.

In Chapter 7, for example, we show how the invisible hand links romantic
American teenagers with Kenyan flower growers, Dutch clocks, British air-
planes, Colombian coffee, and Finnish cell phones. We also show how prices
signal information and how markets help to solve the great economic problem of
arranging our limited resources to satisty as many of our wants as possible.

The focus on the invisible hand or the price system continues in Chapter 8. As
in other texts, we show how a price ceiling causes a shortage. But a shortage in
one market can spill over into other markets (e.g., shortages of oil in the 1970s
meant that oil rigs off the coast of California could not get enough oil to oper-
ate). In addition, a price ceiling reduces the incentive to move resources from
low-value uses to high-value uses, so in the 1970s we saw long lines for gaso-
line in some states yet at the same time gas was plentiful in other states just a few
hours away. Price ceilings, therefore, cause a misallocation of resources across
markets as well as a shortage within a particular market. We think of Chapters
7 and 8 as a package: Chapter 7 illustrates the price system when it is working
and Chapter 8 illustrates what happens when the price system is impeded.

Students who catch even a glimpse of the invisible hand learn something of
great importance. Civilization is possible only because under some conditions
the pursuit of self-interest promotes the public good.



In discussing the invisible hand, we bring more Hayekian economics into the
classroom without proselytizing for Hayekian politics. That is, we want to show
how prices communicate information and coordinate action while still recogniz-
ing that markets do not always communicate the right information. Thus, our
chapters on the price system are rounded out with what we think is an equally
interesting and compelling chapter on externalities. The subtitle of Chapter 10,
“When Prices Send the Wrong Signals,” harkens directly back to Chapter 7. By
giving examples where the price signal is right and examples where the price sig-
nal is wrong, we convey a sophisticated understanding of the role of prices.

Demonstrate the Power of Incentives

Our second goal in writing Modern Principles of Economics is to show—again
and again—that incentives matter. In fact, incentives are the theme through-
out Modern Principles, whether discussing the tragedy of the commons, political
economy, or what economics has to say about wise investing. We also include
Chapter 21, “Managing Incentives.” In this chapter, we explain topics such as
the trade-offs between fixed salaries and piece rates, when tournaments work
well, and how best to incentivize executives. This chapter can be read profitably
by anyone with an interest in incentive design—Dby managers, teachers, even par-
ents! Chapter 21 will be of special interest to business and MBA students (and
professors).

Present Modern Models and Vivid Applications

“Modern” is our third goal in writing Modern Principles. For example, we in-
clude an entire chapter on price discrimination, in which we cover not just
traditional models but also tying and bundling. Students today are familiar with
tied goods like cell phones and minutes, or printers and ink, as well as with
bundles like Microsoft Office. A modern economics textbook should help stu-
dents to understand their world.

We include business examples and topics throughout the text. We cover
business issues as diverse as why businesses cluster and how network externali-
ties push businesses to compete “for the market” rather than “in the market,” to
how successful cartels such as the NBA deal with the incentive to cheat, to how
businesses actually go about price discriminating. Our chapter on incentives,
already mentioned, is critical for managers in a variety of fields.

We also present a modern perspective on the costs and benefits of market power.
A significant amount of market power today is tied to innovation, patents, and
high fixed costs. Understanding the trade-ofts involved with pricing AIDS drugs at
marginal cost, for example, is critically important to understanding pharmaceutical
policy. Similar issues arise with music, movies, software, chip design, and universities.
Our material on monopoly and innovation is consistent with and provides a foun-
dation for modern theories of economic growth.

Our chapters on monopoly and price discrimination (Chapters 13 and 14)
are filled with business applications, real-world examples, and insightful discus-
sions of policy.

Our game theory chapters (Chapter 15 and 16) are especially geared toward
modern real-world choices and problems. Naturally, we cover cartel behavior.
We also cover network externalities extensively. In many high-tech and online
markets, the value of a good depends on how many other people are using the
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same good. Students are very familiar with examples such as Facebook and
they want to know how the principles of economics apply to these contem-
porary goods. We even challenge students by showing how the principles of
network externalities apply to cultural goods and even to the songs they put on
their iPods!

In our chapter on costs (Chapter 11), we jettison some of the old and incor-
rect rules about when to enter and exit an industry and instead give students a
more modern introduction to sunk costs, uncertainty, and the necessity of esti-
mating lifetime expected profits. Our discussion is more modern than in other
texts yet it’s also simpler and more streamlined, with less focus on the menag-
erie of cost curves that in other texts chokes off learning.

Modern Principles is also an integrated textbook; our macroeconomics truly builds
on the microfoundations laid down in earlier chapters. Our modern discussion of cost
curves connects with our discussion of the real business cycle in Chapter 31. In that
chapter, we show how uncertainty and sunk costs can cause businesses and workers to
delay investment decisions during a recession. Uncertainty and sunk costs are exactly
the same principles that we use to discuss entry and exit decisions in Chapter 11.
Macroeconomics in Modern Principles is truly based on and consistent with micro-
economic intuitions.

A modern text needs to place economics in context. We have a whole chapter
on normative judgments (Chapter 20). It covers the assumptions behind cost-benefit
analysis, the idea of a Pareto improvement, and the ethical judgments that have been
used to praise or condemn economic reasoning. Rightly or wrongly, commentators
often mix economic and moral judgments and we teach students to recognize which
is which. We stress to the student that economics cannot answer normative issues but
the student should be aware of what those normative issues are.

We offer an entire chapter (Chapter 22) on the stock market, a topic of
direct practical concern to many students. We teach the basic trade-off between
risk and return (no free lunches) and explain why it is a good idea to diversify
investments. We also explain the microeconomics of bubbles, which of course
bridges to current macroeconomic issues.

We knew that to reflect modern macroeconomics, we had to cover the Solow
model and the economics of ideas, real business cycles, and New Keynesian econom-
ics. While most textbooks now cover the rudiments of economic growth, the impor-
tance of ideas as a driving factor is rarely even mentioned. Other textbooks do not
offer a balanced treatment of real business cycle theory and New Keynesian theory,
instead favoring one theory and relegating the other to a few pages that are poorly
integrated with the overall macro model. In contrast, we believe that adequately ex-
plaining business fluctuations, unemployment, and both the potential and limits of
monetary and fiscal policy requires a balanced but unified treatment that draws on
ideas from both models.

We also knew that financial crises and bubbles are very real, and that fluc-
tuations in output and employment are a social and economic issue around
the world. In fact, we included substantial material on banking panics, bubbles,
wealth shocks, and the importance of financial intermediation in the very first
draft of Modern Principles. Our book incorporates these topics from the ground
floor rather than attempting to squeeze such material into hastily added boxes
or appended paragraphs. In the second edition, we include more material on the
shadow banking system and on the importance of housing and other sources of
collateral shocks.



Make It Simpler

We also knew that our efforts to reflect modern economics would be wasted
if we reached only a small percentage of students. We had to make the material
simpler, more compelling, and more intuitive. We had to get to the point right
away. We knew that we were writing for a generation that doesn’t always have
the patience for slow delivery.

Our text is motivated by the following pedagogical guidelines:

Economics is a set of powerful tools for understanding the world.
We develop no tools that we do not use to better understand the world.
Theory is developed alongside real examples.

Economics is everywhere. Law, management, politics, personal relations—
we draw from it all.

Economics is fun.

Make the invisible hand visible. Demonstrate the power of incentives.
Present modern models and vivid applications. Make it simpler. Those are just
some of the reasons why we call our text Modern Principles of Economics. We have
taken recent advances in how economists think and describe economics and
we have integrated them throughout the text. We truly seek to get students
enthused about the economic way of thinking and to internalize it for the rest
of their lives. We hope you will see that this text provides the best coverage of
what it means to think like an economist.

Guiding Principles and Innovations:
In a Nutshell

Modern Principles offers the following features and benefits:
1. We teach the economic way of thinking.

2. Modern Principles has a more intuitive development of markets and their
interconnectedness than does any other textbook. More than any other
textbook, we teach students how the price system works.

3. Modern Principles helps students to see the invisible hand. We offer an intui-
tive proof of several “invisible hand theorems.” For example, we show that
through the operation of incentives and the price system, well-functioning
markets will minimize the aggregate sum of the costs of production even
though no one intends this result. Local knowledge creates a global benefit.

4. We offer an entire chapter on incentives and how they apply to business
decisions, sports, and incentive design. When, for instance, should you re-
ward your employees with a tournament form of compensation, and when
a straight salary? Most texts are oddly silent on such practical issues, but it
is precisely such issues that interest many students and show them the rel-
evance of the economic way of thinking. We also offer an entire chapter on
network goods, which covers Facebook, the tech sector, and music.

5. We ofter an entire chapter on the stock market, a topic of concern to
many students. We teach the basic trade-off between risk and return and
explain why it is a good idea to diversify investments. We also explain the
microeconomics of bubbles.
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6. Why are some nations rich and other nations poor? Modern Principles has more
material on development and growth than any other principles textbook.

7. Modern Principles offers the most intuitive development of the Solow
model of growth in any textbook.

8. Modern Principles is the only principles book with a balanced treatment of
real business cycle theory and New Keynesian macroeconomics.

9. Financial panics and asset bubbles are covered—a topic of great interest in
today’s environment! There are separate and comprehensive chapters on
financial intermediation and on the stock market. We also cover the finan-
cial crisis that began in 2007.

10. We look closely at unemployment, its nature and causes, including the
unusually long duration of unemployment experienced in the United States
after the financial crisis. We also look at labor force participation rates in the
United States over time and around the world. Why have women increased
their labor force participation and why are only one-third of Belgian men
aged 55—64 in the labor force?

11. Modern Principles explains how fiscal and monetary policy work differently,
depending on whether the shock hitting the economy is a real shock or a
nominal shock.

12. Today’s students live in a globalized economy. Events in China, India,
Europe, and the Middle East aftect their lives. Modern Principles teatures
international examples and applications throughout, rather than just segre-
gating all of the international topics in a single chapter.

13. Less is more. This is a textbook of principles, not a survey or an encyclope-
dia. A textbook that focuses on what is important helps the student to
focus on what is important. There are fewer yet more consistent and more
comprehensive models.

14.No tools without applications. Real-world vivid applications are used to
develop theory. Applications are not pushed aside into distracting boxes
that students do not read.

15. Excel is used as a tool in appendices to help students develop insight,
hands-on experience, and modeling ability.

What's New in the Second Edition?

Every book must change with the time and ours has, too. The new edition of

Modern Principles of Economics includes many additions and structural changes:

* A new Chapter 2, “The Power of Trade and Comparative Advantage,”
introduces the core ideas of trade and production, using the production pos-
sibilities frontier, earlier in the book and gives them greater coverage, for
those instructors who want to cover this material before supply and demand.

e “Taxes and Subsidies” now gets its own chapter (Chapter 6), rather than
being mixed in with price floors.

e The previous costs chapter has been split up into two new chapters. The
first, Chapter 11, “Costs and Profit Maximization Under Competition,”
covers basic cost issues more thoroughly than before. The second, Chapter
12, “Competition and the Invisible Hand,” expands on our previous dem-
onstration of how competition minimizes total costs of production.



» Chapter 15, “Cartels, Oligopolies, and Monopolistic Competition,” adds a whole
new section on monopolistic competition, with an application to advertising.

* A new Chapter 16 focuses on “The Economics of Network Goods: Com-
peting for Monopoly,” with easy-to-teach examples from Facebook and
musical songs.

* New Chapter 23, “Consumer Choice,” adds extensive coverage of indiffer-
ence curves, and income and substitution effects, to the book.

* Chapter 24, “GDP and the Measure of Progress,” includes a discussion of
the GDP deflator.

* Chapter 25, “The Wealth of Nations and Economic Growth,” now dis-
cusses the Industrial Revolution.

* Chapter 27, “Savings, Investment, and the Financial System,” includes a
new section on the financial crisis of 2007-2009 and what happens when
financial intermediation fails.

* Increased coverage of asset price bubbles can be found in Chapter 22 on
stock markets and Chapter 33 on monetary policy.

* Chapter 28, “Unemployment and Labor Force Participation,” has been
fully updated to account for the persistently high rates of unemployment
following the financial crisis of 2007-2009.

* Chapter 30, “Business Fluctuations: Aggregate Demand and Supply,” is
presented in a simpler and more economical manner.

* Damage to collateral values as a means of transmitting business cycles has
been added to Chapter 31, “Transmission and Amplification Mechanisms.”

* Quantitative easing is included in Chapter 32 on the Fed.

* Chapter 33 on monetary policy contains a new section “When the Fed
Does Too Much” on Fed culpability and actions in the financial crisis and a
new subsection on dealing with asset bubbles.

* Chapter 35, “Fiscal Policy,” covers President Barack Obama’s recent pro-
gram of fiscal policy stimulus.

Most importantly, we've kept all of the qualities and features that made the first
edition so popular.

Tools for Learning

Economics should come across as elegant, intuitive, and unified, falling directly
out of real-world experience. Thus, we focus on the core tools of supply and
demand and price elasticity, leavened with lots of economic intuition and a
dash of game theory. In macroeconomics, we cover more content with fewer
distinct models than ever before, thereby focusing on what is truly essential. We
spend more time on the core tools than do other textbooks, we introduce “no
tools without applications,” and we focus on tools that we use repeatedly.

1. Vivid applications

Nothing sticks with a student like a good example. Modern Principles is full of
vivid illustrations of core economic principles. From the first sentence in our
textbook, “The prisoners were dying of scurvy, typhoid fever, and smallpox, but
nothing was killing them more than bad incentives,” we strive to draw students
into the economic way of thinking and to teach them that economics matters.
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2. Simpler graphs

Modern Principles presents economics with fewer curves than you will find in other
economics books, yet without skimping on substantive results. This follows from our
presentation of integrated and consistent models. For instance, on cost curves we
strip the key ideas down to their intuitive essentials. If you look at the clunkier expo-
sitions of cost curves—which multiply the number of curves beyond reason—how
many students actually learn or remember all of the distinctions presented? More-
over, as we know from the modern theory of investment under uncertainty, the old
shut-down “rules” such as P < AVC are wrong, so why present them?”

In macroeconomics, our presentation of integrated and consistent macro-
economic models, especially for aggregate demand and aggregate supply, means
we don’t need to shift to a new analytical apparatus for each macroeconomic
topic. To the student, it will feel that macroeconomics makes sense and that
macro-economics involves learning one integrated approach, covering both
growth and business cycles. Some textbooks serve up a bewildering array of
shifting curves, multiple and possibly conflicting graphs, or even overlaid trans-
parencies to capture all of the curves and shifts.

We say if the idea is intuitive—as good economics should be—the graph should
be intuitive, too. Economics students do need to learn how to think in terms of graphs.
But that’s best done by making graphs manageable, not by making graphs forbidding.

3. No set-off boxes that interrupt the flow of the text

We know that students usually skip these boxes. So we’ve also skipped them. If
the material is important enough for the student to learn, we’ve put it in the text. If
it’s not important, we've left it out. We want our pages to look attractive and easy to
read. That will get students to read more of the material that really matters.

4. Extensive questions and problems sections

At the end of each chapter, we typically start with “Facts and Tools” ques-
tions designed to test knowledge of basic concepts. The next section, “Thinking
and Problem Solving,” tests whether the student can apply those concepts to
examples and also to problems that require a definite solution. The final section,
“Challenges,” tests whether students understand key concepts in a deep fash-
ion and can apply them to nontrivial examples and problems. If a student can
do well in the challenges, he or she has not just memorized some material but
is truly thinking like an economist. The multiple tiers for the end-of-chapter
material help us teach both different skills and difterent levels of understanding.

5. Nuggets

The chapter margins offer captioned photos, cartoons, and short informational
bits. The examples are chosen because they are memorable and sometimes humor-
ous. Reading a principles textbook is not always sugar, but every now and then it
should be fun. The students should look forward to at least some part of the reading
and some part of the lesson. We have written Modern Principles with this philosophy.

6. Notation
The book has a minimum of notational requirements. Students need to be
familiar with simple one-line equations, with basic algebra, and with read-

ing graphs. For help with reading graphs, we offer a useful 14-page appendix.
Opverall our notation is minimal and standard.

*On the modern theory of investment under uncertainty, see Dixit, Avinash. 1992. Investment and
hysteresis. Journal of Economic Perspectives 6(1): 107-132.



What's in the Chapters?

Part 1: Supply and Demand

We review the key aspects of supply and demand and the price system, done
in six chapters. We present incentives as the most important idea in microeco-
nomics. Microeconomics should be intuitive, should teach the skill of think-
ing like an economist, and should be drawn from examples from everyday life.
Along these lines, these chapters run as follows.

Chapter 1: The Big Ideas

What is economics all about? We present the core ideas of incentives, op-
portunity cost, trade, the importance of economic growth, and thinking on
the margin, and some of the key insights of economics such as that tampering
with the laws of supply and demand has consequences and good institutions
align self-interest with the social interest. The point is to make economics in-

tuitive and compelling and to hook the student with examples from everyday
life.

Chapter 2: The Power of Trade and
Comparative Advantage

Why is trade so important and why is it a central idea of economics? We introduce
ideas of gains from trade, the production possibilities frontier, and comparative ad-
vantage to show the student some core ideas behind the economic way of think-
ing. The key here is to illustrate the power of economic concepts in explaining the
prosperity of the modern world. An instructor can either use this material to entice
the student, or postpone the subject and move directly to the supply and demand
chapters.

Chapter 3: Supply and Demand

This chapter focuses on demand curves, supply curves, how and why they
slope, and how they shift. The chapter presents some basic fundamentals of
economic theory, using the central example of the market for oil. We also
take special care to illustrate how demand and supply curves can be read
“horizontally” or “vertically.” That is, a demand curve tells you the quantity
demanded at every price and the maximum willingness to pay (per unit) for
any quantity.

It takes a bit more work to explain these concepts early on, but students who
learn to read demand curves in both ways get a deeper understanding of the
curves and they find consumer and producer surplus, taxes, and the analysis of
price controls much easier to understand.

Chapter 4: Equilibrium: How Supply and
Demand Determine Prices

Market clearing is an essential idea for both microeconomics and macro-
economics. In this chapter, students learn how a well-functioning mar-
ket operates, how prices clear markets, the meaning of maximizing gains
from trade, and how to shift supply and demand curves. The chapter con-
cludes with a section on understanding the price of oil, a topic that recurs
throughout the text.

Preface: To The Instructor ® xxxi



xxxii ® Preface: To The Instructor

Chapter 5: Elasticity and Its Applications

Elasticity 1s often considered a dull topic so we begin this chapter with a shock-
ing story:

In fall 2000, Harvard sophomore Jay Williams flew to the Sudan where a
terrible civil war had resulted in many thousands of deaths. Women and
children captured in raids by warring tribes were being enslaved and held for
ransom. Working with Christian Solidarity International, Williams was able
to pay for the release of 4,000 people. But did Williams do the right thing?

What is a discussion of modern slavery doing in a principles of economics book?
We want to show students that economics is a social science, that it asks important
questions and provides important answers for people who want to understand their
world. We take economics seriously and in Modern Principles we analyze serious topics.

Once we have shocked the reader out of his or her complacency, we offer
the reader an implicit deal—we are going to develop some technical concepts
in economics, which at first may seem dry, but if you learn this material, there
is going to be a payoft. We will use the tools to understand the economics of
slave redemption as well as why the war on drugs can generate violence, why
gun buyback programs are unlikely to work, and how to evaluate proposals to
increase drilling in the Arctic National Wildlife R efuge.

Chapter 6: Taxes and Subsidies

We analyze commodity taxes and subsidies, two core topics, to test, refine, and
improve an understanding of microeconomics. We have all heard the question
“Who pays?” and the statement “Follow the money,” but few people under-
stand how to apply these ideas correctly. The economist knows that the final
incidence of a tax depends not on the laws of Congress but on the laws of eco-
nomics, and this can be taught as yet another invisible hand result. Teaching the
incidence of taxes and subsidies also gives yet another way of driving home the
concept of elasticity, its intuitive meaning, and its real-world importance. We
also include in this chapter a timely discussion of wage subsidies to which we
compare the minimum wage.

Part 2: The Price System

Chapter 7: The Price System: Signals,
Speculation, and Prediction

“A price is a signal wrapped up in an incentive.” That’s one of the most im-
portant ideas of economics, even if it takes a little work from the students.
And that is an idea that we drive home in this chapter. Partial equilibrium
analysis can sometimes obscure the big picture of markets and how they fit
together. General equilibrium analysis, either done mathematically or with an
Edgeworth box, captures neither the “marvel of the market” (to use Hayek’s
phrase) nor the student’s interest. We give a fast-paced, intuitive, general equi-
librium view of markets and how they tie together. We are linked to the
world economy, and goods and services are shipped from one corner of the
globe to another, yet without the guidance of a central planner. We show
how the price of oil is linked to the price of candy bars. We also show how
markets can predict the future, even the future of a movie like American Pie 2!
For those familiar with Leonard Read’s classic essay, this chapter is “I, Pencil”
for the twenty-first century.



Chapter 8: Price Ceilings and Price Floors

There is no better way to understand how the price system works than to see what
happens when the price system does not work very well. That price controls bring
shortages is one of the most basic and most solid results of microeconomics. When it
comes to price controls, however, the bad consequences extend far beyond shortages.
Price controls lead to quality reductions, wasteful lines, excess search, corruption, rent-
seeking behavior, misallocated resources, and many other secondary consequences.
Price controls are an object lesson in many important economic ideas and we teach
the topic as such. Sometimes we’re all better off if the university charges more for
parking! Price controls also offer a good chance to teach some political economy les-
sons about why bad economic policies happen in the first place.

Sometimes governments prop up prices instead of keeping them down—
the minimum wage for labor is one example, and airline regulation before the
late 1970s was another. As with price ceilings, price floors bring misallocated
resources, distortions in the quality of the good or service being sold, and rent-
seeking. Maybe the government can prop up the price of an airline ticket, as it
did in 1974, but each airline will offer lobster dinners to lure away customers.

Chapter 9: International Trade

We build on the basics of international trade—the division of knowledge,
economies of scale, and comparative advantage—covered in Chapter 2, to show
students how they can use the tools of supply and demand to understand the
microeconomics of trade. We consider the costs of protectionism, international
trade and market power, trade and wages, and most of all trade and jobs. Is pro-
tectionism ever a good idea? The chapter also offers a brief history of globaliza-
tion as it relates to trade. We emphasize that the principles covering trade across
nations are the same as those that govern trade within nations.

Chapter 10: Externalities: When Prices Send
the Wrong Signals

When do markets fail or otherwise produce undesired results? Prices do not
always signal the right information and incentives, most of all when exter-
nal costs and benefits are present. A medical patient may use an antibiotic, for
instance, without taking into account the fact that disease-causing microorgan-
isms evolve and mutate, and that antibiotic use can in the long run lead to bacte-
ria that are antibiotic-resistant. Similarly, not enough people get flu vaccinations,
because they don't take into account how other people benefit from a lower chance
of catching a contagious ailment. Private markets sometimes can “internalize” these
external costs and benefits by writing good contracts, and we give students the
tools to understand when such contracts will be possible and when not. Market
contracts, tradable permits, taxes, and command and control are alternative means of
treating externalities. Building on our previous understanding of the invisible hand,
we consider when these approaches will produce efficient results and when not.

Part 3: Firms and Factor Markets

Chapter 11: Costs and Profit Maximization
Under Competition

This chapter makes cost theory intuitive once again. Costs are indeed an im-
portant economic concept; prices and costs send signals to firms and guide
their production decisions, just as a price at Walmart shapes the behavior of
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consumers. But how exactly does this work? We’ve all seen textbooks that
serve up an overwhelming confusion of different cost curves, all plastered on
the same graph and not always corresponding in a simple or direct manner to
economic intuition.

This chapter reduces the theory of cost and the theory of production to
the essentials. A firm must make three key decisions: What price to set? What
quantity to produce? When to enter and exit an industry? A simple notion of
average cost suffices to cover decisions of firm entry and exit, while avoiding a
tangle of excess concepts. Unlike many books, we stress the importance of ““wait
and see” and option value strategies. We can show firm-level and industry-level
supply responses; constant, decreasing, and increasing cost industries; and how
comparative statics differ for these cases.

Chapter 12: Competition and the Invisible Hand

Profit maximization leads competitive firms to produce where P = MC, but
why is this condition truly important? Most textbooks don’t teach the mar-
velous result that when each firm produces where P = MC, total industry
costs are minimized. Competitive firms minimize total industry costs despite
the fact that no firm intends this result and perhaps never even understands
this result. As Hayek says, the minimization of total industry costs is “a prod-
uct of human action but not of human design.” We also show in this chapter
how profit and loss signals result in a balancing of industries in a way that
solves the great economic problem of getting the most value from our finite
resources.

This material is so important that in the second edition we have given it its
own chapter. This chapter gives a deeper insight into Adam Smith’s invisible hand,
and how it relates to profit maximization, than does any other principles text.

Chapter 13: Monopoly

When they can, firms use market power to maximize profit and this chapter shows
how. (Some budding entrepreneurs in the class may take this as a how-to manual!)
‘We build on concepts such as cost curves and elasticity to flesh out the economics
and also the public policy of monopoly. If you own the intellectual property rights
to an important anti-AIDS drug, just how much power do you have? It’s good
for you, but does this help or hurt broader society? Monopolies sometimes bring
higher rates of innovation but in other cases, such as natural monopolies on your
water supply, monopolies raise prices and reduce quantity with few societal benefits.
Again, formal economic concepts such as elasticity and cost help us see the very
real costs and benefits of such regulations as we experience them in our daily lives.

Chapter 14: Price Discrimination

Modern Principles devotes an entire chapter to this topic, which is fun, practical,
and contains lots of economics. Students, in their roles as consumers, face (or, as
sellers, practice!) price discrimination all the time, and that includes from their
colleges and universities—remember in-state vs. out-of-state tuition? A lot of
what students already “know” can be turned into more systematic economic
intuition, including the concepts of demand and elasticity, and whether mar-
ginal cost is rising or falling. The pricing of printers and ink, pharmaceuticals,
and cable TV all derive naturally from this analysis. Once students understand
price discrimination, their eyes will be open to a world of economics in prac-
tice every day.



Chapter 15: Cartels, Oligopolies, and
Monopolistic Competition

Can OPEC nations really collude to force up the price of oil? Or is the price of oil
set by normal competitive forces of supply and demand in world markets? Under-
standing when businesses “control price” and when they do not 1s one of the big-
gest gaps in understanding between someone with economics training and someone
without such training. Cartels usually collapse because of cheating by cartel members,
new entrants into the market, and also legal prosecution from governments. Despite
the challenges that cartels like OPEC face, many businesses nevertheless would love
to cartelize their markets, even if they find it difficult to succeed for very long,

The incentive to cheat on cartels is a key to introducing game theory and
also the prisoner’s dilemma. We also cover monopolistic competition in depth,
focusing on the intuitions behind the concept. We show how monopolistic
competition is a good analytic framework for understanding the economics
of advertising, a topic that has a strong intuitive relevance for many students.

Chapter 16: The Economics of Network Goods:
Competing for Monopoly

Students are eager to understand the world they live in. Modern Principles talks not
about the market for ice cream but the market for oil, printers and ink, cell phones,
Google, Facebook and Match.com. In this chapter, we focus on network goods.

A lot of us use Microsoft Word because so many other people also do. Blu-Ray
beat out the HD-DVD standard because again, for reasons of convenience, consum-
ers want to share a common network or system. Markets like this have some unusual
properties. They tend to have lots of monopoly and lots of innovation (competition
“for the market” versus competition “in the market”), and they change suddenly in
fits and starts, rather than gradually. We show the student why Facebook beat out
MySpace and the associated economic lessons. How do frequent flyer programs work,
why are they profitable, and what does the concept of a contestable market mean for
both analysis and policy? How does Match.com work and why do friends so often
enjoy the same musical songs? This “hands on” chapter serves up a lot of topics of im-
mediate interest to students and relates them to core microeconomic concepts.

Chapter 17: Labor Markets

Work touches almost all of our lives and most of the fundamental matters and
conditions of work are ruled by economics. Wages. Working conditions. Bonuses.
Investments in human capital and education. It’s the marginal product of labor that
has the strongest influence over the wage of a particular job. Risky jobs, like going
out on dangerous fishing boats, pay more. Labor unions boost the wages of some
workers but will hurt the wages of others. There is also the controversial topic of
discrimination in labor markets. We show how some kinds of discrimination may
survive, while others will tend to fall away, due to the pressure of market forces.

Part 4: Government

Chapter 18: Public Goods and the Tragedy
of the Commons

Public goods and externalities help us understand when private property
rights do not always lead to good outcomes. The concepts of excludability
and nonrivalry help us classifty why governments have to provide national de-
fense but why movie theaters are usually left to the private sector.
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Why is it that the world is running out of so many kinds of fish? Econom-
ics has the best answer and it involves the tragedy of the commons. We show
that economics is the single best entry point for understanding many common
dilemmas of the environment.

Chapter 19: Political Economy

If economics is so good, why doesn’t the world always listen? Political economy
is one of the most important topics. Economics has a lot to say about how poli-
tics works and the results aren’t always pretty. Voters have a rational incentive to
be ignorant or underinformed, and the end result is that special interests have a
big say over many economic policies. Dairy farmers have a bigger say over milk
subsidies than do the people who drink milk, and that is why the United States
has milk price supports.

That said, democratic systems still outperform the available alternatives. We
present the median voter theorem and also explain why political competition
produces results that are at least somewhat acceptable to the “person in the street.”

Chapter 20: Economics, Ethics, and Public Policy

Most principles students leave the classroom still underequipped to understand
real-world policy debates over economic issues. So often the debate descends
into ethics: Are markets fair? Is the distribution of income just? Is it important
that individual rights be respected? When is paternalism justified? We do not
try to provide final, take-away answers to these questions, but we do give the
students the tools to unpack how these questions intersect with the economic
issues they have been studying.

Should we give physically handicapped individuals better access to public
facilities, or should the government simply send them more cash? Should there
be a free market in transplantable human organs such as kidneys? For all the
power of economics, virtually any public debate on questions like these will
quickly bring in lots of ethical questions. We think that students should be fa-
miliar with the major ethical objections to “the economic way of thinking,” and
the strengths and weaknesses of those objections. We introduce the ideas of John
Rawls and Robert Nozick, and also the philosophy of utilitarianism. In our view
this chapter is an important supplement to the power of economic reasoning.

Part 5: Decision Making for Businesses, Investors,
and Consumers

Chapter 21: Managing Incentives

Incentives matter! That may be the key single lesson of economics but a lot of
textbooks don’t have a complete chapter on incentives. Business applications,
sports applications, and personal life all provide plenty of illustrations of eco-
nomic principles.You get what you pay for, so if you can’t measure quality very
well, a lot of incentive schemes will backfire. Piece rates make a lot of workers
more productive but strong incentives can impose risk on workers and induce
them to quit their job altogether. As with grading on a curve, sometimes a boss
wishes to pay workers relative to the performance of other workers. A lot of the
most important incentives are about pride, fun, and fame, not just money.

Economists can never be doing enough to communicate what they know
about incentives to a broader public. By making it easy, we want to increase the
incentives here!



Chapter 22: Stock Markets and Personal Finance

The stock market is the one topic that just about every student of economics
cares about, and yet it is neglected in many textbooks. We view the stock market
as a “teaching moment” as well as an important topic in its own right. What other
economic topic commands so much attention from the popular press? Yet not
every principles course gives the student the tools to understand media discus-
stons or to dissect fallacies. We remedy that state of aftairs. This chapter covers pas-
sive versus active investing, the trade-oft between risk and return, “how to really
pick stocks,” diversification, why high fees should be avoided, compound returns,
and asset price bubbles. The operation of asset markets is something students need
to know if they are to understand today’s economy and also the financial crisis.
And, yes, we do offer students some very direct and practical investment
advice. Most people should diversify and “buy and hold,” and we explain why.
In terms of direct, practical value, we try to make this book worth its price!

Chapter 23: Consumer Choice

This chapter adds an extensive and foundational treatment of indifference
curves to the book. It starts with the notions of diminishing marginal utility
and relative price ratios to derive indifference curves. A budget constraint is
added to indifference curves to generate the standard propositions of con-
sumer theory, including marginal rates of substitution, income effects, sub-
stitution effects, and the idea of a consumer optimum. The chapter includes
novel applications, such as a unique and relevant application to Costco and
why a company might charge consumers entry fees for membership.

Part 6: Economic Growth

Why are some nations rich, while others are mired in terrible poverty? How
can growth be extended to all parts of our world? Students are eager to un-
derstand the key issues of growth and development and economics has much
of importance to teach on this vital topic. Thus, we begin the macroeconomics
part of the book with economic growth.

Chapter 24: GDP and the Measurement of Progress

A visitor to India can see squalor in the streets but also cell phones, new stores,
rising literacy, and better-fed people. In the United States, the economy moves
from a boom in which jobs are easy to find to a bust when people tighten their
belts and hope for better times. How do we measure these changes? We focus
on the definition, limitations, and meaning of GDP and the motivation for
studying GDP as a measure of economic change. GDP chapters can be dry so
we enliven our treatment through real-world examples and comparisons.

Chapter 25: The Wealth of Nations and Economic Growth

We present the basic facts of economic growth: (1) GDP per capita varies
enormously between nations, (2) everyone used to be poor, and (3) there
are growth miracles and growth disasters. The key factors behind economic
growth include capital, labor, and technology, but we also offer the student
a deeper understanding of the importance of incentives and institutions. It
is important to connect the physical factors of production with an under-
standing of how they got there. That means combining Solow and Romer-
like models with institutional economics and an analysis of property rights.
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A quick tour of the world shows why the student needs to learn different
approaches to understanding economic growth.

Let’s say we wish to understand why South Korea is wealthy, while North
Korea starves. The best approach is to consider the roles of property rights
and incentives in the two countries, a topic we cover in Chapter 25. Let’s say
we want to understand why China had been growing at 10% a year for al-
most 30 years. Then, the students need to learn the Solow model and the idea
of “catch-up,” which we cover in the first half of Chapter 26. Finally, let’s say
we want to understand why growth rates today are higher than in the nine-
teenth century, or why the future might bring a very high standard of living.
We then need to turn to the Romer model and the idea of increasing returns
to scale, which we cover in the second half of Chapter 26. Our approach to
economic growth presents all these ideas in an integrated fashion.

Chapter 26: Growth, Capital Accumulation, and the
Economics of Ideas: Catching Up vs. the Cutting Edge

Yes, the Solow model finally has come to a principles book. Maybe that
sounds daunting, but we offer a super simple version of Solow, intuitive every
step along the way. One reviewer for the chapter wrote:

This chapter is by itself one of the greatest selling points of the book. The
chapter is superbly written and presents a difficult concept in a way that an
intro-level student would not have trouble understanding. The authors . . .
have done a great service to both instructors and students.

Another wrote:

My first reaction was “No way the Solow model belongs in macro prin-
ciples.” However, after reading both the growth chapters, I changed my
mind. These are excellent.

The Solow model stands at the foundation of modern approaches to eco-
nomic growth. We cover some math but focus on the intuition behind the
model, for instance, how diminishing returns to capital explains why China
can grow faster than the United States. We cover capital growth, investment,
and depreciation as concepts relevant for economic growth. As optional ma-
terial, we explain how an increase in the investment rate increases GDP per
capita but in the long run does not increase the growth rate. We also cover
why ever more capital cannot be the reason for long-run economic growth
and the importance of ideas for economic growth. The appendix offers the
quantitative relations of the Solow model in a simple spreadsheet.

The Solow model also leads into a discussion of how ideas are generated
and why incentives and spillovers matter for idea generation. Modern Principles
introduces the notion of increasing returns, as can arise from the produc-
tion of ideas, and explains its economic importance. Larger economies might
grow faster than smaller economies, and growth rates might increase over
time, for reasons explained by the work of Paul Romer and other economists.

Chapter 27: Savings, Investment, and the Financial System

Financial intermediation doesn’t always receive a lot of attention from macro
textbooks, but recent events have shown that the topic is critical. Modern Prin-
ciples presents basic concepts behind intermediation, including consumption
smoothing, the demand and supply of savings, equilibrium in the market for



loanable funds, and the role of banks, bonds, and stock markets. We explain
bank failures, panics, illiquidity, insolvency, and what happens when financial
intermediation fails, with an emphasis on the financial crisis of 2007-2009.
Students should understand why it is bad if a country has a broken banking
system and how it got that way. All of this analysis will later be integrated
with aggregate demand and supply. At the end of the chapter, an appendix
presents bond pricing in terms of a spreadsheet and shows economically why
bond prices and interest rates vary inversely. Modern macroeconomics is very
much about banking and this chapter reflects the importance of the topic.

Part 7: Business Fluctuations
Chapter 28: Unemployment and Labor Force Participation

We define the different kinds of unemployment: frictional, structural, and cycli-
cal. We consider how unemployment is linked to economic growth and how
so much unemployment can arise from business cycles. We cover structural
unemployment in both Europe and the United States, and we also cover labor-
force participation rates to a greater extent than in other textbooks. Why is it, for
example, that in Belgium only one-third of men ages 55—64 are working, while
in the United States only one-third of men this age are retired! The chapter helps
students to understand employment protection laws, labor-force participation,
lifecycle effects, minimum wages, taxes, pensions, and even how the pill increased
female labor-force participation. All of these points also will provide foundations
for the later discussion of unemployment, wage stickiness, and aggregate demand.

Chapter 29: Inflation and the Quantity Theory
of Money

We start with a vivid example, namely hyperinflation in Zimbabwe, and explain
how the rate of inflation rose into the quadrillions. We then introduce the
quantity of money as a central concept in macroeconomics that will be used to
explain inflation and, in future chapters, aggregate demand. We define inflation
and present various price indices, including CPI, PPI, and the GDP deflator.
As Milton Friedman explained, “Inflation is always and everywhere a mon-
etary phenomenon.” The chapter covers the costs of inflation in detail: price
confusion and money illusion, the redistribution of wealth, the breakdown of
financial intermediation, and the interaction of inflation with the tax system.
We explain why inflation happens and why inflation can be so difficult to end.
An appendix creates a real price series for homes using Excel and the Internet.

Chapter 30: Business Fluctuations: Aggregate Demand
and Supply

In this chapter, we present our dynamic AD-AS model that allows for a balanced
treatment of real shocks and aggregate demand shocks. We present the simplest real
business cycle model and relate it to real-world concepts and examples. Supply-side
fluctuations show up as shifts in the Solow growth curve, while a dynamic aggre-
gate demand curve is based on the quantity theory. Using the quantity theory to
derive an AD curve reduces the number of models students must learn and allows
us to proceed quickly to sophisticated analyses of monetary and fiscal policy. We
then introduce sticky prices and a short-run aggregate supply curve, responsive to
both real and nominal shocks.The chapter ends by considering how the model can
be used to explain the Great Depression of the 1930s.
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An instructor’s appendix available online (http://www.SeeThelnvisibleHand.
com) discusses transition dynamics for both real and aggregate demand shocks.

Chapter 31: Transmission and Amplification Mechanisms

In this chapter, which is optional, we explain in greater detail how economic forces
can amplify shocks and transmit them across sectors of the economy and through
time. When a shock is amplified, a mild negative shock can be transformed into a
more serious reduction in output and a positive shock can be transformed into a
boom. In addition, we show in this chapter how real shocks and aggregate demand
shocks can interact—one type of shock can lead to the other, for example.

We illustrate real-world shocks and we give intuitive explanations of transmis-
sion mechanisms such as intertemporal substitution, uncertainty and irreversible
investments, labor adjustment costs, time bunching, and damage to collateral value.

The material in this chapter provides a richer understanding of business fluc-
tuations that goes beyond shifting the curves. Using the material in this chapter,
a teacher can better relate the model to historical and contemporary events,
illustrate the differences among recessions as well as their commonalities, and
show how economists adapt models to think about unique events.

Part 8: Macroeconomic Policy and Institutions

Chapter 32: The Federal Reserve System and
Open Market Operations

To understand the Federal Reserve system, we introduce key concepts such as the
U.S. money supplies, fractional reserve banking, the reserve ratio, the money multi-
plier, open market operations, and Fed influence over interest rates. With these tools
in hand, we revisit concepts of aggregate demand, in particular through monetary
policy. We cover all the core tools of monetary policy, including the recent innova-
tions of Ben Bernanke, such as the term auction facility and quantitative easing, in
response to the financial crisis. We treat the Federal Reserve as a major manager of
systematic risk and analyze when the Fed is likely to succeed in this task and why
the task is a difficult one, with attention to the concepts of moral hazard and also
confidence building. The appendix covers the money multiplier process in detail.

Chapter 33: Monetary Policy

Building on the analysis of the Fed, we consider the dilemmas of monetary policy
in detail. The relevant cases include, among others: negative shocks to aggregate
demand, rules vs. discretion, analyzing a decline in the rate of monetary growth,
how the Fed can contribute to asset price bubbles, and responding to negative real
shocks. We devote special attention to the Fed as a manager of market confidence
and to how the Fed should respond to positive shocks and possible asset price
bubbles, including to the housing market.

Chapter 34: The Federal Budget: Taxes and Spending

Students need to understand the institutional details of government receipts and
spending. That includes tax revenues (their size and nature), the individual income
tax, taxes on capital gains and interest and dividends, the alternative minimum tax,
Social Security and Medicare taxes, the corporate income tax, and the question
of who really pays federal taxes. In addition, we cover state and local taxes and the
components of spending, including Medicare, defense, discretionary spending, and
other areas. Students should have a good sense of where the money comes from
and what it is spent on. We also analyze the national debt, interest on the debt, and



deficits. We consider the speculative question of whether the U.S. government will
someday go bankrupt and what the answer to such a question depends on.

Chapter 35: Fiscal Policy

‘What forms does fiscal policy take and when does it work best to improve macro-
economic performance? What are the limits of fiscal policy and when will a fiscal
stimulus work best? We cover crowding out, bond vs. tax finance of expansionary
fiscal policy, tax rebates and tax cuts, automatic stabilizers, and Ricardian equiva-
lence. Students also learn when fiscal policy is potent enough, when timing issues
get in the way of effective fiscal policy, and whether fiscal policy can address the
macroeconomic problems from negative real shocks, all with emphasis on the fis-
cal stimulus policies in response to the recent recession. When is government debt
a problem and how can debt crises bring an economy to its knees? The overall
purpose of this chapter is to teach students when fiscal policy is a good or bad idea.

Part 9: International Economics
Chapter 36: International Finance

The multiplicity of currencies sometimes makes international finance a daunting
topic, but we keep it simple and show how it applies core economic principles that
students already understand. The topics include the U.S. trade deficit, the balance of
payments, the current account, the capital account (the financial account), the Official
Reserves account, and the two sides of accounting identity behind the balance of
payments. All of these topics are explained in terms of consistent economic intuitions.
We also consider what a trade deficit really means, and we relate that to the trading
behavior of individuals. The chapter analyzes exchange rates and their determinants in
terms of supply and demand analysis, as stems from goods markets and asset markets.
Long-run exchange rates have an (imperfect) connection to purchasing power par-
ity, due to trade and economic arbitrage. Building on aggregate demand analysis, we
consider how monetary policy and fiscal policy affect exchange rates and so influence
output and employment. In this framework, we consider the relative merits of fixed
vs. floating exchange rates and consider the problems with the eurozone. The chapter
closes with a presentation of the nature and functions of the IMF and World Bank.

Alternative Paths through the Book

Modern Principles of Economics has been written with trade-offs in mind and
it’s easy to pick and choose from among the chapters when time constrains.
We offer a few quick suggestions. Chapter 7 is fun to teach but more dif-
ficult to test than some of the other chapters. But don’t worry, you will find
plenty of testable material in other chapters, and for your best students the
introduction to the price system in Chapters 7 and 8 will be an eye-opener!

We spend more time on price controls than do other books because we
don’t confine ourselves to the usual shortage diagram, but we also illustrate the
general equilibrium effects of price controls. We have also included a section of
advanced material on the losses from random allocation that may be skipped in
larger classes or if time constrains.

We have greatly simplified the presentation on cost curves and removed
most of production theory, so do take the time to cover monopoly and the
chapter on price discrimination. Students love the material on price discrimi-
nation because once they understand the concepts, they see the applications
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all around them. Chapter 16, “The Economics of Network Goods: Compet-
ing for Monopoly,” is a very appealing chapter for students, and we recom-
mend it for its applications, but if you don’t have time, it can be skipped.

Asteroid deflection and the decline of the tuna fisheries are a must, so do
cover Chapter 18 on public goods and the tragedy of the commons. Once
again, students appreciate the focus on important, real-world applications of the
economic way of thinking.

Chapters 19 and 20 on political economy and ethics are optional. If you can
teach only one chapter, we think Chapter 19 on political economy has crucial
material for avoiding the nirvana fallacy: We should always compare real-world
markets with real-world governments when doing political economy. Chapter
20 on ethics works very well in smaller classes with lots of student interac-
tion—we think it important that the philosophy professors are not the ones
who get the only say on questions of ethics!

Chapter 21, “Managing Incentives,” is fun to teach but it goes beyond the
core and can be skipped. We believe this chapter will be especially appropriate
for management, MBA, and pre-law students.

We encourage everyone to teach Chapter 22 on stock markets, time permitting.

Chapter 23, “Consumer Choice,” is for those instructors who wish to cover
indifference curves in considerable detail.

Instructors could cover only a portion of the Solow model in Chapter 26.
We sometimes do this in our larger classes so this will be a good choice for
many. The chapter has been written so the most intuitive and important aspects
of the model are covered in the beginning, more difficult and detailed mate-
rial in the middle may be skipped, and then important material on growth
and ideas is covered toward the end of the chapter. The material in the middle
may be skipped without loss of continuity. Instructors with smaller and more
advanced classes can easily cover the full chapter. The instructor’s guide written
by John Dawson ofters many excellent tips for covering this material.

One important point: It is not at all necessary to teach the Solow model to cover
our chapters on business fluctuations. We offer a “Solow growth curve” in these
chapters, but without delving into the details of the Solow model, the curve is read-
ily explained as a potential growth curve analogous to a potential GDP curve.

We have divided the chapters in macroeconomic policy and institutions so
that an instructor can cover monetary policy without covering the details of
the Federal Reserve system and open market operations, and one can cover
fiscal policy without covering the details of the federal budget: taxes and spend-
ing. The details are important and these chapters place monetary and fiscal pol-
icy within an institutional context so we do not necessarily recommend this
approach, but when time is limited, more options are better than fewer.

Finally, one could skip international finance. To us, international economics
means primarily that economics can help us to understand the world, not just
one country and not just one time. As a result, we have included many interna-
tional examples throughout Modern Principles. It time constrains, the details of
tarifts, exchange rates, and trade deficits may be left to another course. Alas, we
live in a finite world.

Most of all we hope that Modern Principles helps you, the teacher, to have
fun! We love economics and we have fun teaching economics. We have written
this text for people not afraid to say the same. Don’t hesitate to email us with
your questions, thoughts, and experiences, or just to say hello!
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The Big Ideas

CHAPTER OUTLINE

Big Ideas in Economics

1. Incentives Matter

2. Good Institutions Align Self-Interest

he prisoners were dying of scurvy, typhoid fever, and small- JUEIERSSOSSIESESE

pox, but nothing was killing them more than bad incentives. . Trade-offs Are Everywhere
In 1787, the British government had hired sea captains to . Thinking on the Margin
ship convicted felons to Australia. Conditions on board the ships _ The Power of Trade

were monstrous; some even said the conditions were worse than
on slave ships. On one voyage, more than one third of the men
died and the rest arrived beaten, starved, and sick. A first mate re-
marked cruelly of the convicts, “Let them die and be damned, the

. The Importance of Wealth and
Economic Growth

7. Institutions Matter

owners have [already] been paid for their passage.”! - Economic Booms and Busts Cannot

The British public had no love for the convicts, but it wasn’t G e S R S
prepared to give them a death sentence either. Newspapers edito- . Prices Rise When the Government
rialized in favor of better conditions, clergy appealed to the cap- Prints Too Much Money

tains’ sense of humanity, and legislators passed regulations requiring 10. Central Banking Is a Hard Job
better food and water, light and air, and proper medical care. Yet [ e it m s VT S
the death rate remained shockingly high. Nothing appeared to be
working until an economist suggested something new. Can you
guess what the economist suggested?

Instead of paying the captains for each prisoner placed on board ship in
Great Britain, the economist suggesting paying for each prisoner that walked
oft the ship in Australia. In 1793, the new system was implemented and im-
mediately the survival rate shot up to 99%. One astute observer explained what
had happened: “Economy beat sentiment and benevolence.”?

The story of the convict ships illustrates the first big lesson that runs through-
out this book and throughout economics: incentives matter.

By incentives, we mean rewards and penalties that motivate behavior. Let’s Incentives are rewards and
take a closer look at incentives and some of the other big ideas in economics. penalties that motivate behavior.
On first reading, some of these ideas may seem surprising or difficult to under-
stand. Don’t worry: we will be explaining everything in more detail.
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We see the following list as the most important and fundamental contri-
butions of economics to human understanding; we call these contributions
Big Ideas. Some economists might arrange this list in a different manner or
order, but these are generally accepted principles among good economists
everywhere.

Big Idea One: Incentives Matter

When the captains were paid for every prisoner that they took on board, they
had little incentive to treat the prisoners well. In fact, the incentives were to
treat the prisoners badly. Instead of feeding the prisoners, for example, some of
the captains hoarded the prisoners’ food, selling it in Australia for a tidy profit.

When the captains were paid for prisoners who survived the journey, how-
ever, their incentives changed. Whereas before, the captains had benefited
from a prisoner’s death, now the incentive system “secured to every poor man
who died at least one sincere mourner.”” The sincere mourner? The captain,
who was at least sincere about mourning the money he would have earned had
the poor man survived.

Incentives are everywhere. In the United States, we take it for granted that
when we go to the supermarket, the shelves will be stocked with kiwi fruit
from New Zealand, rice from India, and wine from Chile. Every day we rely
on the work of millions of other people to provide us with food, clothing, and
shelter. Why do so many people work for our benefit? In his 1776 classic, The
Wealth of Nations, Adam Smith explained:

It is not from the benevolence of the butcher, the brewer, or the baker,
that we expect our dinner, but from their regard to their own interest.

Do economists think that everyone is self-interested all the time? Of course
not. We love our spouses and children just like everyone else! But economists
do think that people respond in predictable ways to incentives of all kinds.
Fame, power, reputation, sex, and love are all important incentives. Econo-
mists even think that benevolence responds to incentives. It’s not surprising to
an economist, for example, that charities publicize the names of their donors.
Some people do give anonymously, but how many buildings on your campus
are named Anonymous Hall?

Big Idea Two: Good Institutions Align
Self-Interest with the Social Interest

The story of the convict ships hints at a second lesson that runs throughout
this book: When self-interest aligns with the broader public interest, we get
good outcomes, but when self-interest and the social interest are at odds, we
get bad outcomes, sometimes even cruel and inhumane outcomes. Paying the
ship captains for every prisoner who walked oft the ship was a good payment
system because it created incentives for the ship captains to do the right thing,
not just for themselves but also for the prisoners and for the government that
was paying them.

It’s a remarkable finding of economics that under the right conditions mar-
kets align self-interest with the social interest. You can see what we mean by
thinking back to the supermarket we mentioned above. The supermarket is



stocked with products from around the world because markets channel and co-
ordinate the self~interest of millions of people to achieve a social good. The
farmer who awoke at 5 AM to tend his crops, the trucker who delivered
the goods to the market, the entrepreneur who risked his or her capital to build the
supermarket—each of these people acted in their own interest, but in so doing,
they also acted in your interest.

In a striking metaphor, Adam Smith said that when markets work well,
those who pursue their own interest end up promoting the social interest, as
if led to do so by an “invisible hand.” The idea that the pursuit of self-interest
can be in the social interest—that at least sometimes, “greed is good”—was
one of the most surprising discoveries of economic science, and after several
hundred years this insight is still not always appreciated. Throughout this book,
we emphasize ways in which individuals acting in their self-interest produce
outcomes that were not part of their intention nor design, but which never-
theless have desirable properties.

Markets, however, do not always align self-interest with the social interest.
Sometimes the invisible hand is absent, not just invisible. Market incentives,
for example, can be too strong. A firm that doesn’t pay for the pollution that
it emits into the air has too great an incentive to emit pollution. Fishermen
sometimes have too strong an incentive to catch fish, thereby driving the stock
of fish into collapse. In other cases, market incentives are too weak. Did you
get your flu shot this year? The flu shot prevents you from getting the flu
(usually) but it also reduces the chances that other people will get the flu.
When deciding whether to get a flu shot, did you take into account the social
interest or just your self-interest?

When markets don’t properly align self-interest with the social interest, an-
other important lesson of economics is that government can sometime improve
the situation by changing incentives with taxes, subsidies, or other regulations.

Big Idea Three: Trade-offs Are Everywhere

Vioxx users were outraged when in September 2004 Merck withdrew the ar-
thritis drug from the market; at the time a new study showed that Vioxx could
cause strokes and heart attacks. Vioxx had been on the market for five years
and had been used by millions of people. Patients were angry at Merck and at
the Food and Drug Administration (FDA). How could the FDA, which is
charged with ensuring that new pharmaceuticals are safe and eftective, have let
Vioxx onto the market? Many people demanded more testing and safer phar-
maceuticals. Economists worried that approved pharmaceuticals could become
too safe.

Too safe! Is it possible to be too safe?! Yes, because trade-ofts are every-
where. Researching, developing, and testing a new drug cost time and re-
sources. On average, it takes about 12 years and $900 million to bring a new
drug to market. More testing means that approved drugs will have fewer side
effects, but there are two important trade-ofts: drug lag and drug loss.

Testing takes time so more testing means that good drugs are delayed, just
like bad drugs. On average, new drugs work better than old drugs. So the
longer it takes to bring new drugs to market, the more people are harmed who
could have benefited if the new drugs had been approved earlier.* You can die
because an unsafe drug is approved—you can also die because a safe drug has
not yet been approved. This is drug lag.

The Bigldeas © CHAPTER 1 © 3
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The opportunity cost of a
choice is the value of the oppor-
tunities lost.

Testing not only takes time, it is costly. The greater the costs of testing, the
fewer new drugs there will be. The costs of testing are a hurdle that each potential
drug must leap if it is to be developed. Higher costs mean a higher hurdle, fewer
new drugs and fewer lives saved. You can die because an unsafe drug is approved—
you can also die because a safe drug is never developed. This is drug loss.

Thus, society faces a trade-oft. More testing means the drugs that are (even-
tually) approved will be safer but it also means more drug lag and drug loss.
When thinking about FDA policy, we need to look at both sides of the trade-
off if we are to choose wisely.

Trade-offs are closely related to another important idea in economics,
opportunity cost.

Opportunity Cost

Every choice involves something gained and something lost. The opportunity
cost of a choice is the value of the opportunities lost. Consider the choice to
attend college. What is the cost of attending college? At first, you might cal-
culate the cost by adding together the price of tuition, books, and room and
board—that might be $15,000 a year. But that’s not the opportunity cost of
attending college. What opportunities are you losing when you attend college?

The main opportunity lost when you attend college is (probably) the op-
portunity to have a full-time job. Most of you reading this book could easily
get a job earning $25,000 a year or maybe quite a bit more (Bill Gates was a
college dropout). If you spend four years in college, that’s $100,000 that you
are giving up to get an education. The opportunity cost of college is probably
higher than you thought. Perhaps you ought to ask more questions in class to
get your money’s worth! (But go back to the list of items we totaled earlier—
tuition, books, and room and board—one of these items should not count as
part of the opportunity cost of college. Which one? Answer: Room and board
is not a cost of college if you would have to pay for it whether you go to col-
lege or not.)

The concept of opportunity cost is important for two reasons. First, if you
don’t understand the opportunities you are losing when you make a choice,
you won’t recognize the real trade-offs that you face. Recognizing trade-
offs 1s the first step to making wise choices. Second, most of the time people
do respond to changes in opportunity costs—even when money costs have not
changed—so if you want to understand behavior, you need to understand op-
portunity cost.

What would you predict, for example, would happen to college enrollment
during a recession? The price of tuition, books, and room and board doesn’t
fall during a recession but the opportunity cost of attending college does fall.
Why? During a recession, the unemployment rate increases so it’s harder to
get a high-paying job. That means you lose less by attending college when the
unemployment rate is high. We, therefore, predict that college enrollments
increase when the unemployment rate increases; in opportunity costs terms, it
is cheaper to go to college. Figure 1.1 shows that this is correct—when the un-
employment rate is unusually high (above trend), the college enrollment rate
tends to be unusually high as well. The reverse is also true: When the econ-
omy is booming and the unemployment rate is unusually low, the college en-
rollment rate tends to be low as well. Of course, many other factors other than
the unemployment rate influence college enrollment rates so the relationship
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FIGURE 1.1
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is not exact, but Figure 1.1 shows that as a general tendency, the enrollment
rate tends to be unusually high when the unemployment rate is unusually high.

Big Idea Four: Thinking on the Margin

Robert is cruising down Interstate-80 toward Des Moines, lowa. Robert wants
to get to his destination quickly and safely and he doesn’t want to get a speed-
ing ticket. The speed limit is 70 mph but he figures the risk of a ticket is low if
he travels just a little bit faster, so Robert sets the cruise control to 72 mph. The
road is straight and flat, and after 20 minutes he hasn’t seen an-

other car, so he thumbs it up a few clicks to 75. As he approaches

Des Moines, Robert spots a police cruiser and thumbs it down to ~ Thinking on the margin: A little bit faster?
Or a little bit slower?

70. After Des Moines it’s nothing but quiet corn fields once again,
so he thumbs it up to 72. Crossing the state line into Nebraska,
Robert notices that the speed limit is 75, so he thumbs it up to 77
before thumbing it down again as he approaches Omaha.

Robert and his thumb illustrate what economists mean by
thinking on the margin. As Robert drives, he constantly weighs
benefits and costs and makes a decision: A little bit faster or a lit-
tle bit slower?

Thinking on the margin is just making choices by thinking in
terms of marginal benefits and marginal costs, the benefits and
costs of a little bit more (or a little bit less). Most of our decisions
in life involve a little bit more of something or a little bit less, and
it turns out that thinking on the margin is also useful for under-
standing how consumers and producers make decisions. Should
the consumer buy a few more apples or a few less? Should the oil
well produce a few more barrels of oil or a few less?

In this book, you will find lots of talk about marginal choices,
which includes marginal cost (the additional cost from produc-
ing a little bit more), marginal revenue (the additional revenue

YE LIEW/ISTOCKPHOTO



6 ® PART 1 e Supply and Demand

from producing a little bit more), and marginal tax rates (the tax rate on an
additional dollar of income). This point about margins is really just a way of
restating the importance of trade-offs. If you wish to understand human be-
havior, look at the trade-offs people actually face. Those trade-offs usually in-
volve choices about a little bit more or a little bit less.

The importance of thinking on the margin did not become commonplace in
economics until 1871, when marginal thinking was simultaneously described
by three economists: William Stanley Jevons, Carl Menger, and Leon Walras.
Economists refer to the “marginal revolution” to explain this transformation in
economic thought.

Big Idea Five: The Power of Trade

When Alex and Shruti trade, both of them are made better off. (Alex does
regret buying a certain polka-dot sweater so take this as a general principle,
not a mathematical certainty.) The principle is simple but important because
exchange makes Alex and Shruti better off whether Alex and Shruti live in the
same country and share the same language and religion, or whether Alex and
Shruti live worlds apart geographically and culturally. The benefits of trade,
however, go beyond those of exchange. The real power of trade is the power
to increase production through specialization.

Few of us could survive if we had to produce our own food, clothing, and
shelter (let alone our own cell phones and jet aircraft). Self-sufficiency is death.
We survive and prosper only because specialization increases productivity.
With specialization, the auto mechanic learns more about cars and the thoracic
surgeon learns more about hearts than either could if each one of them needed
to repair both cars and hearts. Through the division of knowledge, the sum
total of knowledge increases and in this way so does productivity.

Trade also allows us to take advantage of economies of scale, the reduc-
tion in costs created when goods are mass-produced. No farmer could ever
afford a combine thresher if he was growing wheat only for himself, but when
a farmer grows wheat for thousands, a combine thresher reduces the cost of
bread for all.

A surprising feature of trade is that everyone can benefit from trade, even
those who are not especially productive. The reason is that especially produc-
tive people can’t do everything! Martha Stewart may be able to iron a blouse
better than anyone else in the world, but she still hires people to do her iron-
ing because for her an hour of ironing comes at the price of an hour spent run-
ning her business. Given the choice of spending an hour ironing or running
her business, Martha Stewart is better oft running her business. In other words,
Martha Stewart’s opportunity cost of ironing is very high.

The theory of comparative advantage says that when people or nations spe-
cialize in goods in which they have a low opportunity cost, they can trade to
mutual advantage. Thus, Martha Stewart can benefit by buying ironing serv-
ices even from people who are not as good at ironing as she is. Notice that
the better Martha Stewart gets at running her business, the greater her cost of
ironing. So when Martha becomes more productive, this increases her demand
to trade. In a similar way, the greater the productivity of American business in
producing jet aircraft or designing high-technology devices, the greater will be
our demand to trade for textiles or steel ingots.



Big Idea Six: The Importance of Wealth
and Economic Growth

Every year, several hundred million people contract malaria. In mild
cases, malaria causes extensive fever, chills, and nausea. In severe cases,
malaria can cause kidney failure, coma, brain damage and, for about a
million people a year—mostly children—death. Today, we think of
malaria as a “tropical” disease but malaria was once common in the United
States. George Washington caught malaria, as did James Monroe, Andrew
Jackson, Abraham Lincoln, Ulysses S. Grant, and James A. Garfield. Malaria
was present in America until the late 1940s, when the last cases were wiped
out by better drainage, removal of mosquito breeding sites, and the spraying
of insecticides. The lesson? Wealth—the ability to pay for the prevention of
malaria—ended malaria in the United States and wealth comes from eco-
nomic growth, so the incidence of malaria is not just about geography—it’s
also about economics.

Malaria is far from the only problem that diminishes with wealth and
economic growth. In the United States, one of the world’s richest coun-
tries, 993 out of every 1,000 children born survive to the age of 5. In Liberia,
one of the world’s poorest countries, only about 765 children survive to
age 5 (i.e., 235 of every 1,000 children die before seeing their fifth birth-
day). Overall, it’s the wealthiest countries that have the highest rates of
infant survival.

Indeed, if you look at most of the things that people care about, they
are much easier to come by in wealthier economies. Wealth brings us flush
toilets, antibiotics, higher education, the ability to choose the career we want,
fun vacations, and of course a greater ability to protect our families against
catastrophes. Wealth also brings women’s rights and political liberty, at least
in most (but not all) countries. Wealthier economies lead to richer and
more fulfilled human lives. In short, wealth matters, and understanding economic
growth is one of the most important tasks of economics.

Big Idea Seven: Institutions Matter

If wealth is so important, what makes a country rich? The most proximate
cause is that wealthy countries have lots of physical and human capi-
tal per worker and they produce things in a relatively efficient manner,
using the latest technological knowledge. But why do some countries have more
physical and human capital and why is it organized well using the latest techno-
logical knowledge? In a word, incentives, which of course brings us back to Big
Idea One.

Entrepreneurs, investors, and savers need incentives to save and invest in
physical capital, human capital, innovation, and efficient organization. Among
the most powerful institutions for supporting good incentives are property
rights, political stability, honest government, a dependable legal system, and
competitive and open markets.

Consider South and North Korea. South Korea has a per capita income
more than 10 times greater than its immediate neighbor, North Korea. South
Korea is a modern, developed economy but in North Korea people still starve
or can go for months without eating meat. And yet both countries were

The Bigldeas © CHAPTER 1 © 7
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equally poor in 1950 and, of course, the two countries share the same language
and cultural and historical background. What difters is their economic systems
and the incentives at work.

Macroeconomists are especially interested in the incentives to produce
new ideas. If the world never had any new ideas, the standard of living
eventually would stagnate. But entrepreneurs innovate with iPhones, soil
fertilizer, the Prius, and many other discoveries. Just about any device you
use in daily life is based on a multitude of ideas and innovations, the life-
blood of economic growth. New ideas, of course, require incentives and
that means an active scientific community and the freedom and incentive
to put new ideas into action. Ideas also have peculiar properties. One apple
feeds one man but one idea can feed the world. Ideas, in other words, aren’t
used up when they are used and that has tremendous implications for un-
derstanding the benefits of trade, the future of economic growth, and many
other topics.

Big Idea Eight: Economic Booms and Busts
Cannot Be Avoided but Can Be Moderated

We have seen that growth matters and that the right institutions foster
growth. But no economy grows at a constant pace. Economies advance
and recede, rise and fall, boom and bust. In a recession, wages fall and many
people are thrown into miserable unemployment. Unfortunately, we can-
not avoid all recessions. Booms and busts are part of the normal response of
an economy to changing economic conditions. When the weather is bad
in India, for example, crops fail and the economy grows more slowly or
perhaps it grows not at all. The weather doesn’t much affect the economy
in the United States, but the U.S. economy is buffeted by other unavoid-
able shocks.

Although some booms and busts are part of the normal response of an
economy to changing economic conditions, not all booms and busts are
normal. The Great Depression (1929-1940) was not normal, but rather
it was the most catastrophic economic event in the history of the United
States. National output plummeted by 30 percent, unemployment rates
exceeded 20 percent, and the stock market fell to less than a third of its
original value. Almost overnight the United States went from confidence
to desperation. The Great Depression, however, didn’t have to happen.
Most economists today believe that if the government, especially the U.S.
Federal Reserve, had acted more quickly and more appropriately, the Great
Depression would have been shorter and less deep. At the time, however,
the tools at the government’s disposal—monetary and fiscal policy—were
not well understood.

Today, the tools of monetary and fiscal policy are much better understood.
When used appropriately, these tools can reduce swings in unemployment and
GDP. Unemployment insurance can also reduce some of the misery that ac-
companies a recession. The tools of monetary and fiscal policy, however, are
not all-powerful. At one time it was thought that these tools could end all
recessions, but we know now that this is not the case. Furthermore, when
used poorly, monetary and fiscal policy can make recessions worse and the
economy more volatile.



A significant task of macroeconomic theory is to understand both the prom-
ise and the limits of monetary and fiscal policy in smoothing out the normal
booms and busts of the macroeconomy.

Big Idea Nine: Prices Rise When the
Government Prints Too Much Money

Yes, economic policy can be useful but sometimes policy goes awry, for in-
stance, when inflation gets out of hand. Inflation, one of the most common
problems in macroeconomics, refers to an increase in the general level of
prices. Inflation makes people feel poorer but, perhaps more important, rising
and especially volatile prices make it harder for people to figure out the real
values of goods, services, and investments. For these and other reasons, most
people (and economists) dislike inflation.

But where does inflation come from? The answer is simple: Inflation comes
about when there is a sustained increase in the supply of money. When peo-
ple have more money, they spend it, and without an increase in the supply
of goods, prices must rise. As Nobel laureate Milton Friedman once wrote:
“Inflation is always and everywhere a monetary phenomenon.”

The United States, like other advanced economies, has a central bank that in
the United States is called the Federal Reserve. The Federal Reserve has the power
and the responsibility to regulate the supply of money in the American
economy. This power can be used for good, such as when the Federal
Reserve holds off or minimizes a recession. But the power also can be used
for great harm if the Federal Reserve encourages too much growth in the
supply of money. The result will be inflation and economic disruption.

In Zimbabwe, the government ran the printing presses at full speed for
many years. By the end of 2007, prices were rising at an astonishing rate of
150,000 percent per year. The United States has never had a problem of
this scope or anything close to it but inflation remains a perennial concern.

Amazingly, the inflation rate in Zimbabwe kept rising. In January
of 2008, the government had to issue a 10 million dollar bank note
(worth about 4 U.S. dollars) and a year later they announced a 20 tril-
lion dollar note that bought about what 10 million dollars had a year
earlier. In early 2009, the inflation rate leaped to billions of percent per
month! Finally, in April of 2009 the government stopped issuing the
Zimbabwean dollar altogether and permitted trade using foreign cur-
rencies such as the South African rand and U.S. dollar.

i
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Inflation is an increase in the
general level of prices.
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A billionaire in Zimbabwe

Big Idea Ten: Central Banking Is a Hard Job

The U.S. central bank, the Federal Reserve Bank (“the Fed”), is often called
on to combat recessions. But this is not always easy to do. Typically, there is a
lag—often of many months—between when the Fed makes a decision and
when the effects of that decision on the economy are known. In the mean-
time, economic conditions have changed so you should think of the Fed as
shooting at a moving target. No one can foresee the future perfectly and so the
Fed’s decisions are not always the right ones.

As mentioned above, too much money in the economy means that inflation
will result. But not enough money in the economy is bad as well and can lead
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to a recession or a slowing of economic growth. These ideas are an important
and extensive topic in macroeconomics, but the key problem is that a low or
falling money supply forces people to cut their prices and wages and this ad-
justment doesn’t always go smoothly.

The Fed is always trying to get it “just right,” but some of the time it fails.
Sometimes the failure is a mistake the Fed could have avoided, but other times
it simply isn’t possible to always make the right guess about where the world
is headed. Thus, in some situations the Fed must accept a certain amount of
either inflation or unemployment. Central banking relies on economic tools,
but in the final analysis it is as much an art as a science.

Most economists think that the Fed does more good than harm. But if you
are going to understand the Fed, you have to think of it as a highly fallible in-
stitution that faces a very difficult job.

The Biggest Idea of All: Economics Is Fun

When you put all these ideas and others together, you see that economics is
both exciting and important. Economics teaches us how to make the world a
better place. It’s about the difterence between wealth and poverty, work and
unemployment, happiness and squalor. Economics increases your understand-
ing of the distant past, present events, and future possibilities.

As you will see, the basic principles of economics hold everywhere, whether
it is in a rice paddy in Vietnam or a stock market in Sio Paulo, Brazil. No mat-
ter what the topic, the principles of economics apply to all countries, not just
to your own. Moreover, in today’s globalized world, events in China and In-
dia influence the economy in the United States, and vice versa. For this reason,
you will find that our book is truly international and full of examples and ap-
plications from Algeria to Zimbabwe.

But economics is also linked to everyday life. Economics can help you think
about your quest for a job, how to manage your personal finances, and how
to deal with debt, inflation, a recession, or a bursting stock market bubble. In
short, economics is about understanding your world.

We are excited about economics and we hope that you will be too.
Perhaps some of you will even become economics majors. If you are
thinking about majoring, you might want to know that a bachelors de-
gree in economics is one of the best-paying degrees, with starting salaries
just behind chemical and nuclear engineering. That reflects the value of an
economics degree and the world’s recognition of that value. But if your
passion lies elsewhere, that’s okay too; a course in the principles of eco-
nomics will take you a long way toward understanding your world. With
a good course, a good professor, and a good textbook, you’ll never look
at the world the same way again. So just remember: See the Invisible Hand.
Understand Your World.
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OCHAPTER REVIEW

every month. According to what you learned in

Incentives, p. 1
Opportunity cost, p. 4
Inflation, p. 9

FACTS AND TOOLS

1. A headline® in the New York Times read: “Study

Finds Enrollment Is Up at Colleges Despite
Recession.” How would you rewrite this
headline now that you understand the idea of
opportunity cost?

. When bad weather in India destroys the crop
harvest, does this sound like a fall in the total
“supply” of crops or a fall in people’s “demand”
for crops? Keep your answer in mind as you

learn about economic booms and busts later on.

. How much did national output fall during the
Great Depression? According to the chapter,
which government agency might have helped
to avoid much of the Great Depression had it
acted more quickly and appropriately?

. The chapter lists four things that entrepreneurs
save and invest in. Which of the four are actual
objects, and which are more intangible, like
concepts or ideas or plans? Feel free to use
Wikipedia or some other reference source to
get definitions of unfamiliar terms.

. Who has a better incentive to work long
hours in a laboratory researching new cures for
diseases: a scientist who earns a percentage of
the profits from any new medicine she might
invent, or a scientist who will get a handshake
and a thank you note from her boss if she
invents a new medicine?

. In the discussion of Big Idea Five, the chapter
says that “self-sufficiency is death” because most
of us would not be able to produce for ourselves
the food and shelter that we need to survive. In
addition to death, however, one could also say
that self-sufficiency is boredom or ignorance. How
does specialization and trade help you to avoid
boredom and ignorance?

THINKING AND PROBLEM SOLVING

1. In recent years, Zimbabwe has had

hyperinflation, with prices tripling (or more!)

this chapter, what do you think the government
can do to end this hyperinflation?

. Some people worry that machines will take

jobs away from people, making people
permanently unemployed. In the United
States, only 150 years ago most people were
farmers. Now, machines do almost all of the
farm work and fewer than 2% of Americans
are farmers, yet that 2% produces enough food
to feed the entire country while still exporting
food overseas.

a. What happened to all of those people who
used to work on farms? Do you think most
adult males in the United States are unem-
ployed nowadays, now that farm work is
gone?

b. Some people say that it’s okay for machines
to take jobs, since we’ll get jobs fixing the
machines. Just from looking around, do
you think that most working Americans are
earning a living by fixing farm equipment?
If not, what do you think most working
people are doing instead? (We'll give a full
answer later in this book.)

. Let’s connect Big Ideas Six and Nine: Do you

think that people in poor countries are poor
because they don’t have enough money? In
other words, could a country get richer by
printing more pieces of paper called “money”
and handing those out to its citizens?

. Nobel Prize winner Milton Friedman said

that a bad central banker is like a “fool in the
shower.” In a shower, of course, when you
turn the faucet, water won’t show up in the
showerhead for a few seconds. So if a “fool in
the shower” is always making big changes in the
temperature based on how the water feels right
now, the water is likely to swing back and forth
between too hot and too cold. How does this
apply to central banking?

. According to the United Nations, there were

roughly 300 million humans on the planet

a thousand years ago. Essentially all of them
were poor by modern standards: They lacked
antibiotics, almost all lacked indoor plumbing,
and none traveled faster than a horse or a
river could carry them. Today, between 1 and
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3 billion humans are poor out of about 7 billion
total humans. So, over the last thousand years,
what has happened to the fraction of humans who
are poor: Did it rise, fall, or stay about the same?
‘What happened to the total number of people
living in deep poverty: Rise, fall, or no change?

CHALLENGES

1. We claim that part of the reason the Great

Depression was so destructive is because
economists didn’t understand how to use
government policy very well in the 1930s. In
your opinion, do you think that economists
during the Great Depression would have
agreed? In other words, if you had asked them
why the Depression was so bad, would they
have said, “Because the government ignored
our wise advice,” or would they have said,
“Because we don’t have any good ideas about
how to fix this”? What does your answer tell
you about the confidence of economists and
other experts?

2. Some problems that economists try to solve

are easy as economic problems but hard as political
problems. Medical doctors face similar kinds

of situations: Preventing most deaths from
obesity or lung cancer is easy as a medical
problem (eat less, exercise more, don’t smoke)
but hard as a self-control problem. With this in
mind, how is ending hyperinflation like losing
100 pounds?

. As Nobel Prize winner and New York Times

columnist Paul Krugman has noted, the

field of economics is a lot like the field of
medicine: They are fields where knowledge

is limited (both are new as real scientific
disciplines), and where many cures are quite
painful (“opportunity cost”), but where
regular people care deeply about the issues.
What are some other ways that economics and
medicine are alike?

. Economics is sometimes called “the dismal

science.” Of the big ideas in this chapter, which
sound “dismal”’—like bad news?
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haos, conflict, and war may dominate the news, but it’s

heartening to know that there is also an astounding Trade and Globalization

amount of world cooperation. The next time you are in LECENELY
your local supermarket, stop and consider how many people co-
operated to bring the fruits of the world to your table: kiwis from
New Zealand, dried apricots from Turkey, dates from Egypt, mangoes from
Mexico, bananas from Guatemala. How is it that farmers in New Zealand
wake up at 5 AM to work hard tending their fields so that you, on the other
side of the world, may enjoy a kiwi with your fruit salad?

This chapter is about a central feature of our world, trade. It’s about how
you eat reasonably well every day yet have little knowledge of farming, it’s
about how you cooperate with people whom you will never meet, and it’s
about how civilization is made possible.

We will focus on three of the benefits of trade:

1. Trade makes people better off when preferences differ.

2. Trade increases productivity through specialization and the division of
knowledge.

3. Trade increases productivity through comparative advantage.

Trade and Preferences

In September 1995, Pierre Omidyar, a 28-year old computer programmer,
finished the code for what would soon become eBay. Searching around
for a test item, Omidyar grabbed a broken laser pointer and posted it for
sale with a starting price of $§1. The laser pointer sold for $14.83. Aston-
ished, Omidyar contacted the winning bidder to make sure he understood

that the laser pointer was broken. “Oh yes,” the bidder replied, “I am 13
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eBay profits by making buyers and sellers
happy.

a collector of broken laser pointers.” At that instant, Omidyar
knew eBay was going to be a huge success. Within just a
few years, he would become one of the richest men in the
United States.

Today, eBay operates in more than 30 countries and earns
billions of dollars in revenue. eBay’s revenues, however, are a
small share of the total value that is created for the hundreds
of millions of buyers and sellers who trade everything on eBay
from children’s toys to the original Hollywood sign. Trade cre-
ates value by moving goods from people who value them less
to people who value them more. Sam, for example, was go-
ing to trash the old Fisher Price garage that his kids no longer
play with. Instead, Sam sells it on eBay to Jen who pays $65.50.
What had been worth nothing is now worth at least $65.50.
Value has been created. Trade makes Sam better off, Jen bet-
ter off, and it makes eBay, the market maker who brought Sam
and Jen together, better off. Trade makes people with different
preferences better off.

Specialization, Productivity, and the Division of
Knowledge

Simple trades of the kind found on eBay create value, but the true power of
trade is discovered only when people take the next step, specialization. In a

Contra Episode 61, even Spock’s brain

could not come close to running a modern
economy. For this reason, some economists
consider “Spock’s Brain” to be the worst Star
Trek episode ever.

-~

world without trade, no one can afford to specialize. People will
specialize in the production of a single good only when they are
confident that they will be able trade that good for the many other
goods that they need. Thus, as trade develops, so does specializa-
tion and specialization turns out to vastly increase productivity.

How long could you survive if you had to grow your own
food? Probably not very long. Yet most of us can earn enough
money in a single day spent doing something other than farm-
ing to buy more food than we could grow in a year. Why
can we get so much more food through trade than through
personal production? The reason is that specialization greatly
increases productivity. Farmers, for example, have two im-
mense advantages in producing food compared to economics
professors or students: Since they specialize, they know more
about farming than other people, and because they sell large
quantities, they can afford to buy large-scale farming machines.
What is true for farming is true for just about every field of
production—specialization increases productivity. Without
specialization and trade, we would each have to produce our
own food as well as other goods, and the result would be mass
starvation and the collapse of civilization.

The human brain is limited and there is much to know. Thus,
it makes sense to divide knowledge across many brains and then
trade. In a primitive agricultural economy in which each per-
son or household farms for themselves, each person has about
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the same knowledge as the person next door. In this case, the combined
knowledge of a society of 1 million people barely exceeds that of a single
person.! A society run with the knowledge of one brain is a poor and miser-
able society.

In a modern economy, many millions of times more knowledge is used
than could exist in a single brain. In the United States, for example, we don’t
just have doctors—we have neurologists, cardiologists, gastroenterologists,
gynecologists, and urologists, to name just a few of the many specializations
in medicine. Knowledge increases productivity so specialization increases total
output. All of this knowledge is productive, however, only because each per-
son can specialize in the production of one good and then trade for all other
desired goods. Without trade, specialization is impossible.

The extent of specialization in a modern economy explains why no
one knows the full details of how even the simplest product is produced.
A Valentine’s Day rose may have been grown in Kenya, flown to Amster-
dam on a refrigerated airplane, and trucked to Topeka by drivers staying
awake with Colombian coffee. Each person in this process knows only a
small part of the whole, but with trade and market coordination, they each
do their part and the rose is delivered without anyone needing to understand
the whole process.

The extent of specialization in modern society is remarkable. We have
already mentioned the many specializations in medicine. We also have dog
walkers, closet organizers, and manicurists. It’'s common to dismiss the latter
jobs as frivolous, but trade connects all markets. It’s the dog walkers, closet
organizers, and manicurists who give the otolaryngologists—specialists in the
nose, ear, and throat—the time they need to perfect their skills.

The division of knowledge increases with specialization and
trade. Economic growth in the modern era is primarily due to Reducing trade barriers, Berlin 1989
the creation of new knowledge. Thus, one of the most momen-
tous turning points in the division of knowledge happens when
trade is extensive enough to support large numbers of scientists,
engineers, and entrepreneurs, all of whom specialize in producing
new knowledge.

Every increase in world trade is an opportunity to increase
the division of knowledge and extend the power of the human
mind. During the Communist era, for example, China was like
an island cut oft from the world economy: 1 billion people who
neither traded many goods nor many ideas with the rest of the
world. The fall of the Berlin Wall and the opening to the world
economy of China, Russia, Eastern Europe, and other nations
greatly adds to the productive stock of scientists and engineers
and is one of the most promising signs for the future of the
world. Billions of minds have been added to the division of
knowledge and cooperation around the world has been extended
further than ever before.

Consider the many ideas and innovations that make life better,
from antibiotics, to high-yield, disease-resistant wheat, to the semi-
conductor. Insofar as those goods have originated in one place and
then been spread around the world, improving the lives of millions
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or billions, it is because of trade.



AMANDA EDWARDS/GETTY IMAGES

16 ® PART 1 e Supply and Demand

MEKEEP‘NG
HANDBOOK

Comparative Advantage

A third reason to trade is to take advantage of difterences. Brazil, for
example, has a climate ideally suited to growing sugar cane, China
has an abundance of low-skilled workers, and the United States
has one of the best-educated workforces in the world. Taking
advantage of these differences suggests that world production can
be maximized when Brazil produces sugar, China assembles iPads,
and the United States devotes its efforts to designing the next gen-
eration of electronic devices.

Taking advantage of differences is even more powerful than it
looks. We say that a country has an absolute advantage in pro-
duction if it can produce the same good using fewer inputs than
another country. But to benefit from trade, a country need not
have an absolute advantage in production. For example, even if the
United States did have the world’s best climate for growing sugar,
it might still make sense for Brazil to grow sugar and for the United
States to design iPads, if the United States had a bigger advantage in
designing iPads than it did in growing sugar.

Here’s another example of what economists call comparative ad-
vantage. Martha Stewart doesn’t do her own ironing. Why not?
Martha Stewart may, in fact, be the world’s best ironer but she

Comparative advantage: It's a good thing is also good at running her business. If Martha spent more time
Martha Stewart may be the world’s best ironer ironing and less time running her business, her blouses might be
but she doesn’t do her own ironing. Every pressed more precisely but that would be a small gain compared
hour Martha spends ironing is an hour less she  yith the loss from having someone else run her business. It’s better

has to run her billion-dollar business. The cost
of ironing is too high for Martha Stewart, even

if she is the world's best.

for Martha if she specializes in running her business and then trades
some of her income for other goods, such as ironing services, and
of course many other goods and services as well.

Martha can be most productive if she does

what she does most best.

The Production Possibility Frontier

Absolute advantage is the
ability to produce the same good
using fewer inputs than another
producer.

A production possibilities
frontier shows all the combinations
of goods that a country can produce
given its productivity and supply of
inputs.

The idea of comparative advantage is subtle but important. In or-

der to give a precise definition, let’s explore comparative advantage
using a simple model. Suppose that there are just two goods, computers and
shirts, and one input, labor. Assume that in Mexico, it takes 12 units of labor
to make one computer and 2 units of labor to produce one shirt, and suppose
that Mexico has 24 units of labor. Mexico, therefore, can produce 2 computers
and O shirts or O computers and 12 shirts, or they can have any combination
of computers and shirts along the line in the left panel of Figure 2.1 labeled
Mexico’s PPF. Mexico’s PPF, short for Mexico’s production possibilities
frontier, shows all the combinations of computers and shirts that Mexico can
produce given its productivity and supply of inputs.

Similarly, assume that there are 24 units of labor in the United States but
that in the United States it takes 1 unit of labor to produce either good. The
U.S., therefore, can produce 24 computers and 0 shirts, or 0 computers and
24 shirts, or any combination along the U.S. PPF shown in the right panel of
Figure 2.1.

In its simplest form, a PPF illustrates trade-offs. If Mexico wants to produce
more shirts, it must produce fewer computers, and vice versa: It moves along
its PPF. That’s just another way of restating the fundamental principles of scar-
city and opportunity cost.
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Opportunity Costs and Comparative Advantage

In fact, there is a close connection between opportunity costs and the PPF.
Looking first at the U.S. PPF in the right panel of Figure 2.1, notice that the
slope, the rise over the run, is —24/24 = —1. In other words, for every addi-
tional shirt the United States produces, it must produce one fewer computer.
One shirt has an opportunity cost of one computer and vice versa.

Now consider Mexico’s PPF. The rise over the run is —=2/12 = —1/6. In
other words, for every additional shirt that Mexico produces, it must pro-
duce 1/6th less of a computer. Once again, the slope of the PPF tells us the
opportunity cost. In Mexico one shirt costs 1/6th of a computer, or 1 compu-
ter costs 6 shirts. We summarize the opportunity costs in Table 2.1.

Now here is the key. The (opportunity) cost of a shirt in the United
States is one computer but the (opportunity) cost of a shirt in Mexico is just

TABLE 2.1 Opportunity Costs

Country Opportunity Opportunity Mexico
Cost of Cost of is the
1 Computer 1 Shirt low-cost
Mexico 6 Shirts 1/6 of producer
of shirts.
a Computer
United States 1 Shirt 1 Computer

The United States is
the low-cost producer
of computers.
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A country has a comparative
advantage in producing goods
for which it has the lowest
opportunity cost.

one-sixth of a computer. Thus, even though Mexico is less productive than
the United States, Mexico has a lower cost of producing shirts! Since Mexico
has the lowest opportunity cost of producing shirts, we say that Mexico has a
comparative advantage in producing shirts.

Now let’s look at the opportunity cost of producing computers. Again, the
trade-oft for the United States is easy to see: It can produce one additional com-
puter by giving up one shirt so the cost of one computer is one shirt. But to
produce one additional computer in Mexico requires giving up six shirts! Thus,
the United States has the lowest cost of producing computers or, economists say,
it has a comparative advantage in producing computers. Table 2.1 summarizes.

We now know that the United States has a high cost of producing shirts and
a low cost of producing computers. For Mexico, it’s the reverse: Mexico has a
low cost of producing shirts and a high cost of producing computers.

The theory of comparative advantage says that to increase its wealth a coun-
try should produce the goods it can make at low cost and buy the goods that
it can make only at high cost. Thus, the theory says the United States should
make computers and buy shirts. Similarly, the theory says that Mexico should
make shirts and buy computers. Let’s use some numbers and some pictures to
see whether the theory holds up in our example.

Suppose that Mexico and the United States each devote 12 units of labor to
producing computers and 12 units to producing shirts. We can see from the PPFs
that Mexico will produce one computer and six shirts and the United States will
produce 12 computers and 12 shirts. At first, there is no trade, so production in
each country is equal to consumption. We show the production—consumption
point of each country with a black dot in Figure 2.1. Now, can Mexico and the
United States make themselves better off through trade? Yes.

Imagine that Mexico moves 12 units of its labor out of computer production
and into shirt production. Thus, Mexico specializes completely by allocating all
24 units of its labor to shirt production, thereby producing 12 shirts. Similarly,
suppose that the United States moves 2 units of its labor out of shirt production
and into computers—thus producing 14 computers and 10 shirts. Production in
Mexico and the United States is now shown by the green points in Figure 2.2.

So to finish the story, can you now see a way in which both Mexico and
the United States can be made better off? Sure! Imagine that the United States
trades one computer to Mexico in return for three shirts. Mexico is now able
to consume one computer and nine shirts (three more shirts than before trade),
while the United States is able to consume 13 computers (one more than
before trade) and 13 shirts (one more than before trade).

Amazingly, both Mexico and the United States can now consume outside
of their PPFs. In other words, before trade, Mexico could not have consumed
one computer and nine shirts because this was outside of their PPF. Similarly,
before trade, the United States could not have consumed 13 computers and
13 shirts. But with trade, countries are able to increase their consumption be-
yond the range that was possible without trade.

Thus, when each country produces according to its comparative advantage
and then trades, total production and consumption increase. Importantly, both
Mexico and the United States gain from trade even though the United States is
more productive than Mexico at producing both computers and shirts.

The theory of comparative advantage not only explains trade patterns but it
also tells us something remarkable: A country (or a person) will always be the
low-cost seller of some good. The reason is clear: The greater the advantage
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FIGURE 2.2
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Production and Consumption in Mexico and the United States with Trade With no trade, Mexico produces and
consumes 1 computer and 6 shirts and the United States produces and consumes 12 computers and 12 shirts. With speciali-
zation, Mexico produces O computers and 12 shirts and the United States produces 14 computers and 10 shirts. By trading
3 shirts for 1 computer, Mexico increases its consumption (compared to the no-trade situation) by 3 shirts and the United
States increases its consumption by 1 computer and 1 shirt.

a country has in producing A, the greater the cost to it of producing B. If
you are a great pianist, the cost to you of doing anything else is very high.
Thus, the greater your advantages in being a pianist, the greater the incentive
you have to trade with other people for other goods. It’s the same way for
countries. The more productive the United States is at producing computers,
the greater its demand will be to trade for shirts. Thus, countries with high
productivity can always benefit by trading with lower-productivity countries,
and countries with lower productivity need never fear that higher-productivity
countries will outcompete them in the production of all goods.

When people fear that a country can be outcompeted in everything, they
are making a common mistake, namely confusing absolute advantage with
comparative advantage. A producer has an absolute advantage over another
producer if it can produce more output from the same input. But what makes
trade profitable is differences in comparative advantage, and a country will
always have some comparative advantage.

Thus, everyone can benefit from trade. From the world’s greatest genius
down to the person of below average ability, no person or country is so produc-
tive or so unproductive that they cannot benefit from inclusion in the world-
wide division of labor. The theory of comparative advantage tells us something
vital about world trade and about world peace. Trade unites humanity.

Comparative Advantage and Wages

Comparative advantage is a difficult story to grasp. Most of the world hasn’t
got it yet so don’t be too surprised if it takes you some time as well. You



20 ¢ PART 1 ® Supply and Demand

TABLE 2.2 Consumption in Mexico and the
United States (No Specialization or Trade)

Country
labor allocation

(computers, shirts) Computers Shirts
Mexico (12, 12) 1 6
United States (12, 12) 12 12
Total Consumption 13 18

TABLE 2.3 Consumption in Mexico and the
United States (Specialization and Trade)

Country Computers Shirts
Mexico 1 9=6+3
United States 13=12+1 13=12+1
Total Consumption 14 22

may at first be bothered by the fact that we did not
explicitly discuss wages. Won’t a country like the
United States be uncompetitive in trade with low-
wage countries like Mexico?

In fact, wages are in our model, we just need to
bring them to the surface. Doing so will provide an-
other perspective on comparative advantage.

In our model, there is only one type of labor that
can be used to produce either computers or shirts. In
a free market, all workers of the same type will earn
the same wage.” So, in this model there is just one
wage in Mexico and one wage in the United States.
We can calculate the wage in Mexico by summing up
the total value of consumption in Mexico and dividing
by the number of workers.T We can perform a simi-
lar calculation for the United States. To do this, we
need only a price for computers and a price for shirts.
Let’s suppose that computers sell for $300 and shirts
for $100 (this is consistent with trading one computer
for three shirts as we did earlier). Let’s look first at the
situation with no trade (see Table 2.2). The value of
Mexican consumption is 1 X $300 plus 6 X $100 for

a total of $900. Since there are 24 workers, the average wage is $37.50. The
value of U.S. consumption is 12 X $300 + 12 X $100 = $4,800 so the U.S.

wage is $200.

Now consider the situation with trade (see Table 2.3). The value of Mexi-
can consumption is now 1 X $300 + 9 X $100 = $1,200 for a wage of $50,
while the U.S. wage is now $216.67 (check it!). Wages in both countries have
gone up, just as expected.

But notice that the wage in Mexico 1s lower than the wage in the United
States, both before and after trade. The reason is that the productivity of labor
is lower in Mexico. Ultimately, it’s the productivity of labor that determines

the wage rate. Specialization and trade let workers make the most of what
they have—it raises wages as high as possible given productivity—but trade
does not directly increase productivity.¥ Trade makes both Einstein and his
less clever accountant better off, but it doesn’t make the accountant a skilled

scientist like Einstein.

In summary, workers in the United States often fear trade because they think
that they cannot compete with low-wage workers in other countries. Mean-
while, workers in low-wage countries fear trade because they think that they
cannot compete with high productivity countries like the United States! But dif-
ferences in wages reflect differences in productivity. High-productivity countries

* In a free market, the same good will tend to sell for the same price everywhere. Imagine that the wages
in computer manufacturing exceed the wages in shirt manufacturing. Everyone wants a higher wage

so workers in the shirt industry will try to move to the computer industry. As the supply of workers in
computer manufacturing increases, however, wages in the computer sector will fall. And, as the supply
of workers in shirt manufacturing decreases, wages in that sector will increase. Only when workers of the
same type are paid the same wage is there no incentive for workers to move.

TWe calculate the value of consumption because at the end of the day workers care about what they

consume, not what they produce.

* Trade can increase productivity by improving the division of knowledge, and diffusing information about
advanced production techniques. These advantages of trade are important but the logic of comparative
advantage does not require an increase in productivity.
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have high wages, low-productivity countries have low wages. Trade
means that workers in both countries can raise their wages to the highest
levels allowed for by their respective productivities.

Adam Smith on Trade

Notice that we have so far talked about trade without distinguishing
it much from “international trade.” Adam Smith had an elegant sum-
mary connecting the argument for trade to that for international trade:

It is the maxim of every prudent master of a family never to
attempt to make at home what it will cost him more to make
than to buy. The tailor does not attempt to make his own
shoes, but buys them of the shoemaker. The shoemaker does
not attempt to make his own clothes, but employs a tailor.
What is prudence in the conduct of every private family can
scarce be folly in that of a great kingdom. If a foreign country
can supply us with a commodity cheaper than we ourselves
can make it, better buy it of them with some part of the pro-
duce of our own industry employed in a way in which we
have some advantage.?

Trade and Globalization

Having trouble understanding the theory of trade? GrowingStars.com
offers online tutors who are available 24 hours a day, 7 days a week
to help you understand difficult topics in economics.” GrowingStars
tutors ought to understand international trade: The tutors live in India.?

Decreases in transportation costs, integration of world markets, and

Adam Smith (1723-1790), author of the
Wealth of Nations and one of the greatest
economists of all time. When Smith could
not finish teaching one semester, he told
his students he would refund their tuition.
When the students refused the refund
saying they had learned so much already,
Smith wept. We, however, will not refund
the purchase price of this book even if you
only read half of it. We are not as good
economists as was Adam Smith.

increased speed of communication have made the world a smaller place. But
globalization is not new; rather, it has been a theme in human history since at
least the Roman Empire, which knit together different parts of the world in a

common economic and political area. When these trade networks later fell apart,

the subsequent era was named “The Dark Ages.”

Later, the European Renaissance arose from revitalized trade routes, the re-
birth of commercially based cities, and also the spread of science from China,

India, and the Middle East. Periods of increased trade, and the spread of
ideas, have been among the best for human progress. As economist Donald
Boudreaux puts it: “Globalization is the advance of human cooperation across

national boundaries.”*

O Takeaway

Simple trade makes people better off when preferences difter, but the true
power of trade occurs when trade leads to specialization. Specialization creates
enormous increases in productivity. Without trade, the knowledge used by an

CHECK [YOURSELF

1

; > What does specialization do to
productivity? Why?

> How does trade let us benefit
from the advantages of speciali-
zation?

D — ! > Alex Rodriguez is a premier
baseball player. Being so
athletic, he also would be very
good at mowing his lawn, much
better than Harry who mows
lawns for a living. Why would
Alex Rodriguez pay Harry to do
his lawn rather than do it himself?

*We are using GrowingStars as an example of globalization. We have not evaluated the services of GrowingStars

or any online tutors and make no recommendation for or against any such service.

BETTMANN/CORBIS
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entire economy is approximately equal to the knowledge used by one brain.
With specialization and trade, the total sum of knowledge used in an economy
increases tremendously and far exceeds that of any one brain.

International trade is trade across political borders. The theory of comparative
advantage explains how a country, just like a person, can increase its standard of
living by specializing in what it can make at low (opportunity) cost and trading for
what it can make only at high cost. When we apply the logic of opportunity cost

to trade, we discover that everyone has a comparative advantage in something so
everyone can benefit from inclusion in the worldwide market.

OCHAPTER REVIEW

KEY CONCEPTS

Absolute advantage, p. 16
Production possibilities frontier, p. 16

Comparative advantage, p. 18

FACTS AND TOOLS

1.

2.

Use the idea of the “division of knowledge” to
answer the following questions:

a. Which country has more knowledge:
Utopia, where in the words of Karl Marx,
each person knows just enough about hunt-
ing, fishing, and cattle raising to “hunt in the
morning, fish in the afternoon, [and] rear
cattle in the evening,” or Drudgia, where
one-third of the population learns only
about hunting, one-third only about fishing,
and one-third only about cattle raising?

b. Which planet has more knowledge: Xeroxia,
each of whose 1 million inhabitants knows
the same list of 1 million facts, or Differen-
tia, whose 1 million inhabitants each know
a different set of 1 million facts? How many
facts are known in Xeroxia? How many facts
are known in Differentia?

In the Wealth of Nations, Adam Smith said

that one reason specialization makes someone
more productive is because “a man commonly
saunters a little in turning his hand from one
sort of employment to another.” How can you
use this observation to improve your pattern of
studying for your four or five college courses
this semester?

“Opportunity cost” is one of the tougher ideas
in economics. Let’s make it easier by starting

with some simple examples. In the examples
below, find the opportunity cost: Your answer
should be a rate, as in “1.5 widgets per year” or
“6 lectures per month.” Ignoring Adam Smith’s
insight from the previous question, assume that
these relationships are simple linear ones, so
that if you put in twice the time, you get twice
the output, and half the time yields half the

output.

a. Erin has a choice between two activities:
She can repair one transmission per hour or
she can repair two fuel injectors per hour.
‘What is the opportunity cost of repairing
one transmission?

b. Katie works at a customer service center and
every hour she has a choice between two
activities: answering 200 telephone calls per
hour or responding to 400 emails per hour.
‘What is the opportunity cost of responding
to 400 phone calls?

c. Deirdre has a choice between writing one
more book this year or five more articles this
year. What is the opportunity cost of writing
half of a book this year, in terms of articles?

a. American workers are typically paid much
more than Chinese workers. True or false:
This is largely because American workers
are typically more productive than Chinese
workers.

Julia Child, an American chef (and World
‘War II spy) who reintroduced French cook-
ing to Americans in the 1960s, was paid

s

much more than most American chefs.

True or false: This was largely because Julia
Child was much more productive than most
American chefs.
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5. According to the Wall Street Journal (August

30, 2007, “In the Balance™), it takes about
30 hours to assemble a vehicle in the United
States. Let’s use that fact plus a few invented

up to determine the total global output of
each type of car. (Why will both kinds of

cars be made? Because the low-quality cars
will be less expensive.)

numbers to sum up the global division of
labor in auto manufacturing. In international
economics, “North” is shorthand for the high- Output of Output of
tech developed countries of East Asia, North High-Quality Cars Low-Quality Cars
America, and Western Europe, while “South”

North
is shorthand for the rest of the world. Let’s use °
that shorthand here. | South
a. Consider the productivity table below: 5 Global
Which region has an absolute advantage output

at making high-quality cars? And low-

quality cars?

d. Now, allow specialization. If each region
completely specializes in the type of car in
which it holds the comparative advantage,
what will the global output of high-quality
cars be? Of low-quality cars? In the table
below, report your answers. Is global
output in each kind of car higher than
before? (We'll solve a problem with the
final step of trade in the Thinking and
Problem Solving section.)

Number of Hours Number of Hours
to Make One to Make One
High-Quality Car Low-Quality Car

North 30 20
South 60 30

b. Using the information in the productivity
table above, estimate the opportunity
cost of making high- or low-quality cars

in the North and in the South. Which
region has a comparative advantage (i.e.,

Output of Output of
High-Quality Cars Low-Quality Cars

lowest opportunity cost) for manufacturing North
high-quality cars? For low-quality cars? South
Global
Opportunity Cost Opportunity Cost | output
of Making One of Making One :
High-Quality Car Low-Quality Car
North [owiGUaley ars high-quality cars 6. (;onan O’Brien has been a.talk shoW host
since 1993, but he began his career in comedy
South low-quality cars ____ high-quality cars as a writer: first at the Harvard Lampoon while

in college, then eventually at Saturday Night
Live and The Simpsons. Given that he is such
an accomplished comedy writer, it might be
surprising to learn that his current talk show

c. There are 1 million hours of labor available
for making cars in the North, and another

1 million hours of labor available for staff includes over a dozen writers. How can

making cars in the South. In a no-trade
world, let’s assume that two-thirds of the
auto industry labor in each region is used
to make high-quality cars and one-third

is used to make low-quality cars. Solve

for how many of each kind of car will be
produced in the North and South, and add

you explain this using the material covered in
the chapter? Is Conan not capable enough a
writer to write his own show, or is there some
other explanation? Suppose none of Conan’s
writers are as funny a writer as he is; is it still
possible that hiring a writing staff makes the
show funnier?
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THINKING AND PROBLEM SOLVING

1. Fit each of the following examples into one of
these reasons for trade:

L. Division of knowledge
1. Comparative advantage

a. Two recently abandoned cats, Bingo
and Tuppy, need to quickly learn how
to catch mice in order to survive. If
they also remain well groomed, they
stand a better chance of surviving: Good
grooming reduces the risk of disease and
parasites. Each cat could go it alone,
focusing almost exclusively on learning
to catch mice. The alternative would be
for Bingo to specialize in learning how to
groom well and for Tuppy to specialize
in learning how to catch mice well.

b. Former President Bill Clinton, a graduate
of Yale Law School, hires attorneys who
are less skilled than himself to do routine
legal work.

2. Nobel laureate Paul Samuelson said that
comparative advantage is one of the few
ideas in economics that is both “true and not
obvious.” Since it’s not obvious, we should
practice with it a bit. In each of the cases below,
who has the absolute advantage at each task, and
who has the comparative advantage?

a. In 30 minutes, Kana can either make
miso soup or she can clean the kitchen. In
15 minutes, Mitchell can make miso soup; it
takes Mitchell an hour to clean the kitchen.

b. In one hour, Ethan can bake 20 cookies or
lay the drywall for two rooms. In one hour,
Sienna can bake 100 cookies or lay the
drywall for three rooms.

c. Kara can build two glass sculptures per day
or she can design two full-page newspa-
per advertisements per day. Sara can build
one glass sculpture per day or design four
full-page newspaper ads per day.

d. Data can write 12 excellent poems per day or
solve 100 difficult physics problems per day.
Riker can write one excellent poem per day
or solve 0.5 difficult physics problems per day.

3. The federal education reform law known as No
Child Left Behind requires every state to create
standardized tests that measure whether students
have mastered key subjects. Since the same test
is given to all students in the same grade in the

state, this encourages all schools within a state
to cover the same material. According to the
division of knowledge model, what are the costs
of this approach?

4. In this chapter, we’ve often emphasized

how specialization and exchange can create
more output. But sometimes the output from
voluntary exchange is difficult to measure and
doesn’t show up in GDP statistics. In each of
the following cases, explain how the two parties
involved might be able to make themselves both
better oft just by making a voluntary exchange.

a. Alan received two copies of Gears of War as
birthday gifts. Burton received two copies of
Halo as birthday gifts.

b. Jeb has a free subscription to Field and Stream
but isn’t interested in hunting. George has
a free subscription to the Miami Herald but
isn’t all that interested in Florida news.

c. Pat has a lot of love to give, but it is worth-
less unless received by another. Terry is in
the same sad situation.

5. Here’s another specialization and exchange

problem. This problem is wholly made-up, so
that you won’t be able to use your intuition
about the names of countries or the products to
figure out the answer.

a. Consider the productivity table below:
Which country has an absolute advantage at
making rotids? At making taurons?

Number of Number of
Hours to Make Hours to Make
One Rotid One Tauron
Mandovia 50 100
Ducennia 150 200

b. Using the information in the productivity table
above, estimate the opportunity cost of making
rotids and taurons in Mandovia and Ducennia.
Which country has a comparative advantage at
manufacturing rotids? At making taurons?

Opportunity Opportunity
Cost of Making Cost of Making
One Rotid One Tauron
Mandovia taurons rotids
Ducennia taurons rotids
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c. There are 1 billion hours of labor available for
making products in Mandovia, and 2 billion
hours of labor available for making products
in Ducennia. In a no-trade world, let’s assume
that half the labor in each country gets used
to make each product. (In a semester-long
international trade course, you’d build a bigger
model that would determine just how the
workers are divided up according to the forces

of supply and demand.) Fill in the table.

Output of  Output of
Rotids Taurons

Mandovia
Ducennia

Total
output

d. Now, allow specialization. If each country
completely specializes in the product in
which it holds the comparative advantage,
what will the total output of rotids be? Of
taurons? Is total output of each product

higher than before?

Output of  Output of
Rotids Taurons

Mandovia
Ducennia

Total
output

e. Finally, let’s open up trade. Trade has to
make both sides better off (or at least no
worse oft), and in this problem as in most
negotiations, there’s more than one price that
can do so (just think about haggling over the
price of a car or a house). Let’s pick out a
case that makes one side better off, and leaves
the other side just as well off as in a no-trade
world. The price both sides agree to is three
rotids for two taurons. Ship 5 million taurons
in one direction, and 7.5 million rotids in the
other direction (you’ll have to figure out on
your own which way the trade flows). In the
table below, calculate the amount that each

country gets to consume. Which country is
better oft under this set of prices? Which one
is exactly as well off as before?

Consumption Consumption
of Rotids of Taurons
Mandovia
Ducennia
Total

consumption

f. This time, the trade negotiations turn out
differently: It’s two rotids for one tauron.
Have the correct country ship 10 million
rotids, have the other send 5 million taurons,
and fill out the table below. One way to
make sure you haven’t made a mistake is to
make sure that “total consumption” is equal
to “total output” from part d: We can’t
create rotids and taurons out of thin air! Are
both countries better oft than if there were
no trade? Which country likes this trade deal
better than the deal from part e?

Consumption Consumption
of Rotids of Taurons
Mandovia
Ducennia
Total

consumption

6. Many people talk about manufacturing jobs
leaving the United States and going to other
places, like China. Why isn’t it possible for all
jobs to leave the United States and go overseas
(as some people fear)?

7. Suppose the table below shows the number of
labor hours needed to produce airplanes and
automobiles in the United States and South
Korea, but one of the numbers is unknown.

Number of Hours  Number of Hours

to Produce to Produce

One Airplane One Auto
South Korea 2,000 ?
United States 800 5
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a. Without knowing the number of labor
hours required to produce an auto in South
Korea, you can’t figure out which country
has the comparative advantage in which
good. Can you give an example of a number
for the empty cell of the table that would
give the United States the comparative
advantage in the production of airplanes?
‘What about South Korea?

b. Who has the absolute advantage in the
production of airplanes? What about autos?

c. What exact number would you have to
place in the empty cell of the table for it to
be impossible that trade between the United
States and South Korea could benefit both
nations?

CHALLENGES

1. In the computers and shirts example from

the chapter, the United States traded one
computer to Mexico in exchange for three
shirts. This is not just an arbitrary ratio of shirts

to computers, however. Let’s explore the ferms
of trade a little bit more.

a. Why is trading away a computer for three
shirts a good trade for the United States?
Why is it also a good deal for Mexico?

b. What if instead the agreed upon terms of
trade was one computer for eight shirts—
would this trade still benefit both the U.S.
and Mexico?

c. What is the maximum (and minimum)
number of shirts that a computer can trade
for if the U.S. and Mexico are both to ben-
efit from the trade?

. Go to www. Ted.com and watch Thomas

Thwaites’s talk, “How I built a toaster—from
scratch.” How much money and time do you
think Thwaites spent building his toaster?

How long do you think it would have taken
Thwaites to earn enough money in, say, a
minimum wage job to buy a toaster? Comment
on the division of labor and the importance of
specialization in increasing productivity.



Supply and Demand

CHAPTER OUTLINE

he world runs on oil. Every day about 82 million barrels

of “black gold” flow from the earth and the sea to fuel the

world’s demand. Changes in the demand for and supply of oil can plunge
one economy into recession while igniting a boom in another. In capitals from
Washington to Riyadh, politicians carefully monitor the price of oil and so do
ordinary consumers. Gasoline is made from oil so when world events like war
in the Middle East disrupt the oil supply, prices at the corner gas station rise.
The oil market is arguably the single most important market in the world.

The most important tools in economics are supply, demand, and the idea of
equilibrium. Even if you understand little else, you may rightly claim yourself
economically literate if you understand these tools. Fail to understand these
tools and you will understand little else. In this chapter, we use the supply
and demand for oil to explain the concepts of supply and demand. In the next
chapter, we use supply, demand, and the idea of equilibrium to explain how
prices are determined. So pay attention: This chapter and the next one are
important. Really important.

The Demand Curve for Qil

How much oil would be demanded if the price of oil were $5 per barrel? What
quantity would be demanded if the price were $20? What quantity would be
demanded if the price were $55? A demand curve answers these questions.

A demand curve is a function that shows the quantity demanded at different A demand curve is a function
prices. that shows the quantity
In Figure 3.1 on the next page, we show a hypothetical demand curve for demanded at different prices.

oil and a table illustrating how a demand curve can be constructed from in-
formation on prices and quantities demanded. The demand curve tells us, for

example, that at a price of $55 per barrel buyers are willing and able to buy o
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The quantity demanded is the
quantity that buyers are willing
and able to buy at a particular
price.

FIGURE 3.1

Price of oil

per barrel

> $55

$55 5 —

$20 25
$5 50

20

5

T Quantity of oil (MBD)

The Demand Curve for Oil Is a Function Showing the Quantity of Oil
Demanded at Different Prices If the price of oil was $55 per barrel, the quantity
demanded would be 5 million barrels of oil per day. If the price was $20 per barrel,
what would the quantity demanded be?

5 million barrels of oil a day or, more simply, at a price of $55 the quantity
demanded is 5 million barrels a day (MBD).

Demand curves can be read in two ways. Read “horizontally,” we can see
from Figure 3.2 that at a price of $20 per barrel demanders are willing and able
to buy 25 million barrels of oil per day. Read “vertically,” we can see that the
maximum price that demanders are willing to pay for 25 million barrels of oil
a day is $20 per barrel. Thus, demand curves tell us the quantity demanded at
any price or the maximum willingness to pay (per unit) for any quantity. Some
applications are easier to understand with one reading than with the other so
you should be familiar with both.

Okay, a demand curve is a function that shows the quantity that demanders
are willing to buy at difterent prices. But what does the demand curve mean?
And why is the demand curve negatively sloped; that is, why is a greater quan-
tity of oil demanded when the price is low?

Oil has many uses. A barrel of oil contains 42 gallons, and a little over half
of that is used to produce gasoline (19.5 gallons) and jet fuel (4 gallons). The
remaining 18.5 gallons are used for heating and energy generation and to make
products such as lubricants, kerosene, asphalt, plastics, tires, and even rubber
duckies (which are actually made not from rubber but from vinyl plastic).

Oil, however, is not equally valuable in all of its uses. Oil is more valuable for pro-
ducing gasoline and jet fuel than it is for producing heating or rubber duckies. Oil
is very valuable for transportation because in that use oil has few substitutes. There
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Vertical Reading

Price of oil
per barrel
$55 —
End 20 [«
P\
Demand
>
5 25 50
Start  Quantity of oil
(MBD)

Reading a Demand Curve in Two Different Ways
Horizontal Reading: At a price of $20 per barrel, buyers are willing to buy 25 million barrels

of oil per day.

Vertical Reading: The maximum price that demanders are willing to pay to purchase

25 million barrels of oil per day is $20 per barrel.

is no reasonable substitute for oil as jet fuel, for
example, and although some hybrids like the
Prius are moderately successful, pure electric
cars remain costly and inconvenient. There
are more substitutes for oil in heating and en-
ergy generation. In these fields, oil competes
directly or indirectly against natural gas, coal,
and electricity. Within each of these fields
are also more and less valuable uses. It’s more
valuable, for example, to raise the temperature
in your house on a winter’s day from 40 de-
grees to 65 degrees than it is to raise the tem-
perature from 65 degrees to 70 degrees. Vinyl
has high value as wire wrapping because it is
fire-retardant, but we can probably substitute
wooden toy boats for rubber duckies.

The fact that oil is not equally valuable
in all of its uses explains why the demand
curve for oil has a negative slope. When the
price of oil is high, consumers will choose
to use oil only in its most valuable uses (e.g.,
gasoline and jet fuel). As the price of oil falls,
consumers will choose to also use oil in its
less and less valued uses (heating and rubber
duckies). Thus, a demand curve summarizes
how millions of consumers choose to use oil
given their preferences and the possibilities
for substitution. Figure 3.3 illustrates these
ideas with a demand curve for oil.

FIGURE 3.3
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The Demand for Oil Depends on the Value of Oil in

Different Uses When the price of oil is high, oil will only be used in
its higher-valued uses. As the price of oil falls, oil will also be used in
lower-valued uses.

(Top photo: EuroStyle Graphics/Alamy)
(Bottom: Lew Robertson/Corbis)
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Consumer surplus is the
consumer’s gain from exchange,
or the difference between the
maximum price a consumer

is willing to pay for a certain
quantity and the market price.

Total consumer surplus is
measured by the area beneath
the demand curve and above
the price.

FIGURE 3.4

In summary, a demand curve is a function that shows the quantity that
demanders are willing and able to buy at different prices. The lower the
price, the greater the quantity demanded—this is often called the “law of
demand.”

Consumer Surplus

If a consumer, say, the president of the United States, is willing to pay $80 per
barrel to fuel his jet plane but the price of oil is only $20 per barrel, then the
president earns a consumer surplus of $60 per barrel. If Joe is willing to pay
$25 and the price of oil is $20 per barrel, then Joe earns a consumer surplus
of $5 per barrel. Consumer surplus is the consumer’s gain from exchange.
Adding up consumer surplus for each consumer and for each unit, we can
find total consumer surplus. On a graph, total consumer surplus is the shaded area
beneath the demand curve and above the price (see Figure 3.4).

It’s often convenient to approximate demand and supply curves with straight
lines—this makes it easy to calculate areas like consumer surplus. The right
panel of Figure 3.4 simplifies the left panel. Now we can calculate consumer
surplus using a little high school geometry. Recall that the area of a triangle is

base X height ] ) .
———= . The base of the consumer surplus triangle is 90 million barrels

and the height is $60 = $80 — $20, so consumer surplus equals $2,700 million

(3 X 90 million X $60).

Price of oil Price of oil Area of a Triangle
per barrel per barrel Heightg----------- !
$80 $80 |
The president’s consumer surplus .
60 60 Base x Height\
> ,
Total consumer surplus at a Base
price of $20
40 40 —
Joe's consumer surplus QOLO_ZO) =$2,700
20 20 —
Demand Demand
0 | | | | | 0 | | | |
0 30 60 90 120 150 0 30 60 90 120 150
Quantity of oil (MBD) Quantity of oil (MBD)

Total Consumer Surplus Is the Area Beneath the Demand Curve and Above the Price
Total consumer surplus is the sum of consumer surplus of all buyers, the area beneath the demand curve and
above the price. In the right panel, we show that consumer surplus is easy to calculate with a linear demand curve.



What Shifts the Demand Curve?
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The demand curve for oil tells us the quantity of oil that people are willing
to buy at a given price. Assume, for example, that at a price of $25 per bar-
rel, the world demand for oil is 70 million barrels per day. An increase in
demand means that at a price of $25, the quantity demanded increases to, say,
80 million barrels per day. Or, equivalently, it means that the maximum will-
ingness to pay for 70 million barrels increases to say $50 per barrel. The left
panel of Figure 3.5 shows an increase in demand. An increase in demand shifts the

demand curve outward, up and to the right.

The right panel of Figure 3.5 shows a decrease in demand. A decrease in
demand shifts the demand curve inward, down and to the left.

FIGURE 3.5

An Increase in Demand
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Shifting the Demand Curve An increase in demand shifts the demand curve outward, up
and to the right. A decrease in demand shifts the demand curve inward, down and to the left.

What kinds of things will increase or decrease demand? Unfortunately for
economics students, a lot of things! Here 1s a list of some important demand

shifters:

Important Demand Shifters

Income

Population

Price of substitutes
Price of complements
Expectations

Tastes

If you must, memorize the list. But keep in mind the question, “What would
make people willing to buy a greater quantity at the same price?” Or equivalently,
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A normal good is a good for
which demand increases when
income increases.

An inferior good is a good for
which demand decreases when
income increases.

MARK HAMILTON/ZEFA/CORBIS

Demographics and Demand
The number of old people in the
United States is increasing. How
will this increase in the elderly
population shift the demand
curve for different goods?

If two goods are substitutes, a
decrease in the price of one good
leads to a decrease in demand for
the other good.

If two goods are complements, a
decrease in the price of one good
leads to an increase in the demand
for the other good.

“What would make people willing to pay more for the same quantity?” With
these questions in mind, you should always be able to come up with a fairly good
list on your own.

Here are some examples of demand shifters in action.

Income When people get richer, they buy more stuff. In the United States,
people buy bigger cars when their income increases and big cars increase the de-
mand for oil. When income increases in China or India, many people buy their
first car and that too increases the demand for oil. Thus, an increase in income will
increase the demand for oil exactly as shown in the left panel of Figure 3.5.

When an increase in income increases the demand for a good, we say the good
is a normal good. Most goods are normal; for example, cars, electronics, and
restaurant meals are normal goods. Can you think of some goods for which an in-
crease in income will decrease the demand? When we were young economics stu-
dents, we didn’t have a lot of money to go to expensive restaurants. For 50 cents
and some boiling water, however, we could get a nice bowl of instant Ramen
noodles. Ah, good times. When our income increased, however, our demand for
Ramen noodles decreased—we don’t buy Ramen noodles anymore! A good like
Ramen noodles for which an increase in income decreases the demand is called an
inferior good. What goods are you consuming now that you probably wouldn’t
consume if you were rich? Economic growth is rapidly increasing the incomes of
millions of poor people in China and India. What goods do poor people consume
in these countries today that they will consume less of 20 years from now?

Population More people, more demand. That’s simple enough. Things get
more interesting when some subpopulations increase more than others. The
United States, for example, is aging. Today the 65-year-old and older crowd
makes up about 13 percent of the population. By 2030, 19.4 percent of the
population will be 65 years or older. In fact, demographers estimate that by
2030, 18.2 million people in the United States will be over 85 years of age!!
What sorts of goods and services will increase in demand with this increase in
population? Which will decrease in demand? Entrepreneurs want to know the
answers to these questions because big profits will flow to those who can an-
ticipate new and expanded markets.

Price of Substitutes Natural gas is a substitute for oil in some uses such as heat-
ing. Suppose that the price of natural gas goes down. What will happen to the
quantity of oil demanded? When the price of natural gas goes down, some people
will switch from oil furnaces to natural gas, so the quantity of oil demanded will
decrease—the demand curve shifts down and to the left. Figure 3.6 illustrates.

More generally, a decrease in the price of a substitute will decrease demand
for the other good. A decrease in the price of Pepsi, for example, will decrease
the demand for Coca-Cola. A decrease in the price of rental apartments will
reduce the demand for condominiums. Naturally, an increase in the price of a
substitute will increase demand for the other substituted good.

Price of Complements Complements are things that go well together:
French fries and ketchup, sugar and tea, DVD movies and DVD players. More
technically, good A is a complement to good B if greater consumption of A
encourages greater consumption of B. Ground beef and hamburger buns are
complements. Suppose the price of beef goes down. What happens to the de-
mand for hamburger buns? If the price of beef goes down, people buy more
ground beef and they also increase their demand for hamburger buns; that is,
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FIGURE 3.6
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A Decrease in the Price of a Substitute (e.g., Natural Gas) Reduces the
Demand for Oil When the price of a substitute falls, more people will want
to buy the substitute so the demand for the substituted good falls.

the demand curve for hamburger buns shifts up and to the right. A supermar-
ket having a sale on ground beef, for example, will also want to stock up on
hamburger buns.

A decrease in the price of a complement increases the demand for the com-
plementary good. An increase in the price of a complement decreases the de-
mand for the complementary good. It sounds complicated, so just remember
that ground beef and hamburger buns are complements and you should be able
to work out the relationship.

Expectations In July 2007, a construction worker in the oil fields of
southern Nigeria was kidnapped. On hearing the news, oil prices around the
world jumped to record high levels.? Was a single construction worker so crit-
ical to the world supply of 0il? No. What spooked the world’s oil markets
was the fear that the kidnapping was the beginning of large-scale disruption in
the Niger Delta, Nigeria’s main oil-producing region and the base for many
anti-government rebels. Fear of future disruptions increased the demand for oil
as businesses and governments worked to increase their emergency stockpiles.
In other words, the expectation of a reduction in the future oil supply increased the
demand for oil today.

You have probably responded to expectations about future events in a simi-
lar way. When the weather forecaster predicts a big storm, many people rush to
the stores to stock up on storm supplies. In the week before Hurricane Katrina
hit New Orleans, for example, sales of flashlights increased by 700 percent and
battery sales increased by 250 percent compared with the week before.?

Expectations are powerful—they can be as powerful in affecting demand
(and supply) as events themselves.
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CHECK [ YOURSELF

> Economic growth in India is
raising the income of Indian
workers. What do you predict

will happen to the demand for |~

automobiles? What about the
demand for charcoal bricks for
home heating?

> As the price of oil rises, what
do you predict will happen to
the demand for mopeds?

The supply curve is a function
that shows the quantity supplied
at different prices.

The quantity supplied is the
amount of a good that sellers
are willing and able to sell at a
particular price.

Tastes In the 1990s, doctors warned that too much fat could lead to heart
attacks and demand for beef decreased. The 2001 publication of Dr. Atkins’
New Diet Revolution, a book promising weight loss on a high-protein, low-carb
diet, increased the demand for beef. Steakhouses like Outback Steakhouse and
the Brazilian-inspired Fogo De Chio started to appear everywhere.

Michael Jordan’s popularity and his six NBA championships with the
Chicago Bulls created a huge increase in demand for Nike’s innovative Air
Jordans. Demand for the shoes was so high that some young boys became vic-
tims of “shoe jackings.” Changes in tastes caused by fads, fashions, and adver-
tising can all increase or decrease demand.

Can tastes change something like the demand for oil? Sure. The environmental
movement has made people more aware of global climate change and how the
consumption of oil adds carbon dioxide to the atmosphere. As a result, the demand
for hybrid cars has increased, more people are recycling things like plastic bags, and
nuclear power is once again being discussed as an alternative source of energy. All
of these changes can be understood as a change in tastes or preferences.

The bottom line is that while many different factors can shape market de-
mand, most of these factors should make intuitive sense. After all, you are, on
a daily basis, part of market demand.

The Supply Curve for Oil

How much oil would oil producers supply to the world market if the price of oil
were $5 per barrel? What quantity would be supplied if the price were $20? What
quantity if the price were $55? A supply curve for oil answers these questions.

The supply curve for oil is a function showing the quantity of oil that sup-
pliers would be willing and able to sell at different prices, or, more simply, the
supply curve shows the quantity supplied at different prices. Figure 3.7 shows
a hypothetical supply curve for oil. The price is on the vertical axis and the
quantity of oil is on the horizontal axis. The table beside the graph shows how
a supply curve can be constructed from a table of prices and quantities supplied.

The supply curve tells us, for example, that at a price of $20 the quantity
supplied is 30 million barrels of oil a day.

As with demand curves, supply curves can be read in two ways. Read
“horizontally,” Figure 3.8 shows that at a price of $20 per barrel suppliers are
willing to sell 30 million barrels of oil per day. Read “vertically,” the supply
curve tells us that to produce 30 million barrels of oil a day, suppliers must be
paid at least $20 per barrel. Thus, the supply curve tells us the maximum quan-
tity that suppliers will supply at different prices or the minimum price at which
suppliers will sell different quantities. The two ways of reading a supply curve
are equivalent, but some applications are easier to understand with one reading
than with the other so you should be familiar with both.

Our hypothetical supply curve is not realistic because we just made up the
numbers. But now that we know the technical meaning of a supply curve—
a function that shows the quantity that suppliers would be willing to sell at different
prices—we can easily explain its economic meaning.

Saudi Arabia, the world’s largest oil producer, produces about 10 million bar-
rels of oil per day. Surprisingly, the United States is not far behind, producing
nearly 9 million barrels per day. But there is one big difference between Saudi
oil and U.S. oil: U.S. oil costs much more to produce. The United States has
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The Supply Curve for Oil Is a Function Showing the Quantity of Oil Supplied
at Different Prices If the price of oil was $20 per barrel, the quantity of oil supplied
would be 30 million barrels of oil per day. How much oil would suppliers be willing

and able to sell at $55?

FIGURE 3.8
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Reading a Supply Curve in Two Different Ways
Horizontal Reading: At a price of $20 per barrel, suppliers are willing to sell 30 million barrels

of oil per day.

Vertical Reading: To produce 30 million barrels of oil a day, suppliers must be paid at least

$20 per barrel.
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been producing major quantities of oil since early 1901 when, after drilling to a
depth of 1,020 feet, mud started to bubble out of an oil well dug in Spindletop,
Texas. Minutes later the drill bit exploded into the air and a fountain of oil leapt
150 feet into the sky. It took nine days to cap the well, and in the process a mil-
lion barrels of oil were spilt. No one had ever seen so much oil. Within months
the price of oil dropped from $2 per barrel to just 3 cents per barrel.*

It’s safe to say that the United States will never see another gusher like
Spindletop. Today the typical new well in the United States is drilled to a
depth of more than 1 mile. Instead of gushing, most of the wells must be
pumped or flooded with water to push the oil to the surface.® All of this
makes oil production in the United States much more expensive than it used
to be and much more expensive than in Saudi Arabia, where oil is more plen-
tiful than anywhere else in the world.

In Saudi Arabia, lifting a barrel of oil to the surface costs about $2. Costs
in Iran and Iraq are only slightly higher. Nigerian and Russian oil can be ex-
tracted at a cost of around $5 and $7 per barrel, respectively. Alaskan oil costs
around $10 to extract. Oil from Britain’s North Sea costs about $12 to extract.
There is more oil in Canada’s tar sands than in all of Iran, but it costs about
$22.50 per barrel to get the oil out of the sand.® In the continental United
States, one of the oldest and most developed oil regions in the world, lifting
costs are about $27.50. At a price of $40 per barrel, it becomes profitable to
“sweat” oil out of Oklahoma oil shale.

Putting all of this together, we can construct a simple supply curve for oil. At
a price of $2 per barrel, the only oil that would be profitable to produce would
be oil from the lowest-cost wells in places like Saudi Arabia. As the price of oil

rises, oil from Iran and Iraq become prof-
FIGURE 3.9 itable. When the price reaches $5, Nige-
rian and then Russian producers begin
Price of ol to just break even. As the price rises yet
per barrel further toward $10, Alaskan o1l starts to
Supply break even and then become profitable.
North Sea, Canadian, and then Texan oil
fields come online and increase produc-
tion as the price rises further. At higher
A prices, it becomes profitable to extract oil
Oil shale becomes using even more exotic technologies or
profitable here deeper wells in more inhospitable parts
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of the world. Figure 3.9 illustrates.

What’s important to understand about
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the wells.

In summary, a supply curve is a func-
tion that shows the quantity that suppli-
ers would be willing to sell at different
prices. The higher the price, the greater
this is often

The Supply Curve for Oil As the price of oil rises, it becomes profitable
to extract oil from more costly sources. Thus, as the price of oil rises, the
quantity of oil supplied increases.

(Top photo: Dan Lamont/Corbis) . .
(Bottom: Bettmann/Corbis) the quantity supplied

called the “law of supply.”
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Producer Surplus

Figure 3.9 suggests two other concepts of importance. If the price of oil is $40
per barrel and Saudi Arabia can produce oil at $2 per barrel, then we say that
Saudi Arabia earns a producer surplus of $38 per barrel. Similarly, if the price
of oil is $40 per barrel and Nigeria can produce at $5 a barrel, Nigeria earns a
producer surplus of $35 per barrel. Adding the producer surplus for each pro-
ducer for each unit, we can find total producer surplus. Fortunately, this is easy
to do on a diagram. Total producer surplus is the shaded area above the supply curve
and below the price (see Figure 3.10).

What Shifts the Supply Curve? FIGURE 3.10

The second important concept suggested by Figure 3.9 is the
connection between the supply curve and costs. What hap- Price of oil
pens to the supply curve when the cost of producing oil falls? per barrel
Suppose, for example, that a technological innovation in oil $60 |-
drilling such as sidewise drilling allows more oil to be pro-
duced at the same cost. What happens to the supply curve?
The supply curve tells us how much suppliers are willing to
sell at a particular price. The new technology makes some oil
fields profitable that were previously unprofitable, so at any

Producer surplus is the pro-
ducer’s gain from exchange, or
the difference between the market
price and the minimum price at
which a producer would be will-
ing to sell a particular quantity.

Total producer surplus is meas-
ured by the area above the supply
curve and below the price.

Total producer surplus Supply
at a price of $40

price suppliers are now willing to supply a greater quantity. o o0 40 s 80 100
Equivalently, the new technology lowers costs, so suppliers Quantity of oil (MBD)
will be willing to sell any given quantity at a lower price.

Either way economists say that a decrease in costs increases Total Producer Surplus Is the Area Above the
supply. In terms of the diagram, a decrease in costs mean that Supply Curve and Below the Price Total pro-

the supply curve shifts down and to the right. The left panel of ducer surplus is the sum of the producer surplus of

Figure 3.11 illustrates. Of course, higher costs mean that the
supply curve shifts in the opposite direction, up and to the leff as
illustrated in the right panel of Figure 3.11.

Once you know that a decrease in costs shifts the sup-
ply curve down and to the right and an increase in costs shifts the supply curve
up and to the left, then you really know everything there is to know about
supply shifts. It can take a little practice, however, to identify the many factors

below the price.

that can change costs. Here are some important supply shifters:

Important Supply Shifters
Technological innovations and changes in the price of inputs
Taxes and subsidies
Expectations
Entry or exit of producers
Changes in opportunity costs

It can also help in analyzing supply shifters to know that sometimes it’s eas-
ier to think of cost changes as shifting the supply curve right or left, and other
times it’s a little easier to think of cost changes as shifting the supply curve up
or down. These two methods of thinking about supply shifts are equivalent
and correspond to the two methods of reading a supply curve, the horizontal
and vertical readings, respectively. We will give examples of each method as
we examine some cost shifters in action.

each seller, the area above the supply curve and



38 © PART 1 ® Supply and Demand

FIGURE 3.1 1
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Shifting the Supply Curve A decrease in costs increases supply, shifting the supply curve down and to
the right. An increase in costs decreases supply, shifting the supply curve up and to the left.

Technological Innovations and Changes in the Price of Inputs We have
already given an example of how improvements in technology can reduce
costs, thus increasing supply. A reduction in input prices also reduces costs and
thus has a similar effect. A fall in the wages of oil rig workers, for example, will
reduce the cost of producing oil, shifting the supply curve down and to the
right as in the left panel of Figure 3.11. Alternatively, an increase in the wages
of oil rig workers will increase the cost of producing oil, shifting the supply
curve up and to the left as in the right panel of Figure 3.11.

Taxes and Subsidies We can get some practice using up or down shifts to
analyze a cost change by examining the effect of a $10 oil tax on the supply
curve for oil. As far as firms are concerned, a tax on output is the same as an in-
crease in costs. If the government taxes oil producers $10 per barrel, this is exactly
the same to producers as an increase in their costs of production of $10 per barrel.

In Figure 3.12, notice that before the tax, firms require $40 per barrel to sell
60 million barrels of oil per day (point a). How much will firms require to sell
the same quantity of oil when there is a tax of $10 per barrel? Correct, $50.
What firms care about is the take-home price. If firms require $40 per barrel
to sell 60 million barrels of oil, that’s what they require regardless of the tax.
When the government takes $10 per barrel, firms must charge $50 to keep
their take-home price at $40. Thus, in Figure 3.12, notice that the $10 tax
shifts the supply curve up by exactly $10 at every point along the curve.

[t’s important to avoid one possible confusion. All we have said so far is that
a $10 tax shifts the supply curve for oil up by $10. We haven’t said anything
about the effect of a tax on the price of oil—that’s because we have not yet
analyzed how market prices are formed. We are saving that topic for Chapter 4.



How does a subsidy, a tax-benefit, or write-oft
shift the supply curve? We will save that analysis
for the end of chapter problems but here’s a hint:
A subsidy is the same as a negative or “reverse” tax.

Expectations Suppliers who expect that prices
will increase in the future have an incentive to
sell less today so that they can store goods for fu-
ture sale. Thus, the expectation of a future price
increase shifts today’s supply curve to the left as
illustrated in Figure 3.13. The shifting of supply
in response to price expectations is the essence
of speculation, the attempt to profit from future
price changes.

Entry or Exit of Producers When the United
States signed the North American Free Trade Agree-
ment (NAFTA), reducing barriers to trade among
the United States, Mexico, and Canada, Canadian
producers of lumber entered the U.S. market and
increased the supply of lumber. We can most easily
think about this as a shift to the right of the supply
curve.

In Figure 3.14 on the next page, the domestic
supply curve is the supply curve for lumber before
NAFTA. The curve labeled domestic supply plus
Canadian imports is the supply curve for lumber at-
ter NAFTA allowed Canadian firms to sell in the
United States with fewer restrictions. The entry of
more firms meant that at any price a greater quan-
tity of lumber was available; that is, the supply curve
shifted to the right.”

In a later chapter, we discuss the effects of foreign
trade at greater length.

Changes in Opportunity Costs The last im-
portant supply shifter, changes in opportunity
costs, 1s the trickiest to understand. Recall from
Chapter 1 that when the unemployment rates
increase, more people tend to go to college. If
you can’t get a job, you aren’t giving up many
good opportunities by going to college. Thus,
when the unemployment rate increases, the
(opportunity) cost of college falls and so more
people attend college. Notice that to understand
how people behave, you must understand their
opportunity costs.
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FIGURE 3.12
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A Tax on Industry Output Shifts the Supply Curve
Up by the Amount of the Tax When suppliers pay

no tax, they are willing to supply 60 million barrels a day
(MBD) of oil for a price of $40 per barrel. If they must pay a
tax of $10 per barrel, they will be willing to supply 60 MBD
for $10 more, or $50 a barrel. Thus, a tax shifts the supply
curve up by the amount of the tax.

FIGURE 3.13
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Expectations Can Shift the Supply Curve If sellers
expect a higher price in the future, today’s supply curve
will shift to the left as producers store some of the good
for future sale.

* It is equally correct to think of new entrants as shifting the supply curve down. Remember, it’s ultimately costs that shift supply and what increases sup-
ply is entry of lower-cost producers. Industry costs fell when Canadian producers entered the market because many Canadian producers had lower costs
than some U.S. producers. As lower-cost Canadian producers entered the industry, higher-cost U.S. producers exited the industry and industry costs

decreased, thus shifting the supply curve down.
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FIGURE 3.14
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Entry Increases Supply The entry of lower-cost
producers increases supply, thus shifting the supply
curve to the right and down.

Now suppose that a farmer is currently growing soy-
beans but that he could also use his land to grow wheat.
If the price of wheat increases, then the farmer’s opportu-
nity cost of growing soybeans increases and the farmer will
want to shift land from soybean production into the more
profitable alternative of wheat production. As land is taken
out of soybean production, the supply curve for soybeans
shifts up and to the left.

In Figure 3.15, notice that before the increase in the
price of wheat, farmers would be willing to supply 2,800
million bushels of soybeans at a price of $5 per bushel
(point a). But when the price of wheat increases, farmers
are only willing to supply 2,000 million bushels of soy-
beans at a price of $5 per bushel because an alternative
use of the land (growing wheat) is now more valuable.
Equivalently, before the increase in the price of wheat,
farmers were willing to sell 2,800 million bushels of soy-
beans for $5 per bushel, but after their opportunity costs
increase, farmers require $7 per bushel to sell the same
quantity (point ).

Similarly, a decrease in opportunity costs shifts the supply curve down and
to the right. If the price of wheat falls, for example, the opportunity cost of
growing soybeans falls and the supply curve for soybeans will shift down and

CHECK [ YOURSELF

to the right. It’s just another example of a running theme throughout this

> Technological innovations
in chip making have driven
down the costs of producing
computers. What happens to
the supply curve for

computers? Why? FIGURE 3.15

> The U.S. government subsidizes
making ethanol as a fuel made
from corn. What effect does
the subsidy have on the supply
curve for ethanol?

Price of soybeans
per bushel

e

$7

Higher (Opportun

wheat increases the

chapter, namely that both supply and demand respond to incentives.

) ) Supply
Higher price with high
required to opportunity
sell the same costs

quantity

Supply

with low
opportunity
costs

Smaller quantity
supplied at the
same price

Quantity of soybeans
(millions of bushels)

ity) Costs Reduce Supply An increase in the price of
opportunity cost of growing soybeans, which shifts the

supply curve of soybeans up and to the left.
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O Takeaway

In this chapter, we have presented the fundamentals of the demand curve and
the supply curve. The next chapter and much of the rest of this book build on
these fundamentals. We thus give you fair warning. If you do not understand
this chapter and the next, you will be lost!

Key points to know are that a demand curve is a function that shows the
quantity demanded at different prices. In other words, a demand curve shows
how customers respond to higher prices by buying less and to lower prices by
buying more. Similarly, a supply curve is a function that shows the quantity
supplied at different prices. In other words, a supply curve shows how pro-
ducers respond to higher prices by producing more and to lower prices by
producing less.

The difference between the maximum price a consumer is willing to pay
for a product and the market price is the consumer’s gain from exchange or
consumer surplus. The difference between the market price and the minimum
price at which a producer is willing to sell a product is the producer’s gain from
exchange or producer surplus. You should be able to identify total consumer
and producer surplus on a diagram, again as we have outlined in the chapter.

When it comes to what shifts the supply and demand curves, we have listed
some factors in this chapter. Yes, you should know these lists but more funda-
mentally you should know that an increase in demand means that buyers want a
greater quantity at the same price or, equivalently, they are willing to pay a higher
price for the same quantity. Thus, anything that causes buyers to want more at the
same price or be willing to pay more for the same quantity increases demand. In
a pinch, just think about some of the factors that would cause you to want more
of a good at the same price or that would make you willing to pay more for the
same quantity.

Similarly, an increase in supply means that sellers are willing to sell a greater
quantity at the same price or, equivalently, they are willing to sell a given
quantity at a lower price. Again, what would make you willing to sell more of
a good for the same price or sell the same quantity for a lower price? (Here’s
a hint—you might be willing to do this if your costs had fallen.) Supply and
demand curves are not just abstract constructs, they also shape your life.

In the next chapter, we will use supply curves and demand curves to answer
one of the most crucial questions in economics: How is the price of a good
determined?

OCHAPTER REVIEW
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Consumer surplus, p. 30 Supply curve, p. 34
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Inferior good, p. 32 Total producer surplus, p. 37
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FACTS AND TOOLS

1. When the price of a good increases, the
quantity demanded . When the price of a
good decreases, the quantity demanded

2. When will people search harder for substitutes
for oil: When the price of oil is high or when
the price of oil is low?

3. Your roommate just bought an iPod for $200.
She would have been willing to pay $500 for a
machine that could store and replay that much
music. How much consumer surplus does your
roommate enjoy from the iPod?

4. What are three things that you’ll buy less of
once you graduate from college and get a good

job? What kinds of goods are these called?

5. When the price of Apple computers goes down,
what probably happens to the demand for

‘Windows-based computers?

6. a. When the price of olive oil goes up,
what probably happens to the demand for
corn oil?

b. When the price of petroleum goes up, what
probably happens to the demand for natural
gas? To the demand for coal? To the demand
for solar power?

7. a. If everyone thinks that the price of tomatoes
will go up next week, what is likely to
happen to demand for tomatoes today?

b. If everyone thinks that the price of gasoline
will go up next week, what is likely to
happen to the demand for gasoline today?
(Note: Is this change in demand caused by
consumers or by gas station owners?)

8. Along a supply curve, if the price of oil falls,
what will happen to the quantity of oil
supplied? Why?

9. If the price of cars falls, are carmakers likely to
make more cars or fewer cars, according to the
supply curve? (Notice that the “person on the
street” often thinks the opposite is true!)

10. When is a pharmaceutical business more likely
to hire highly educated, cutting-edge workers
and use new, experimental research methods:
When the business expects the price of its new
drug to be low or when it expects the price to
be high?

11. Imagine that a technological innovation reduces
the costs of producing high-quality steel. What
happens to the supply curve for steel?

12. When oil companies expect the price of oil to
be higher next year, what happens to the supply
of oil today?

13. Do taxes usually increase the supply of a good
or reduce the supply?

THINKING AND PROBLEM SOLVING

1. Consider the following supply curve for oil.
Note that MBD stands for “millions of barrels
per day,” the usual way people talk about the

supply of oil:

Price of oil )
per barrel Supply of oil
$50 f— - - cm ey

(o) A
b /o
15| S
2l
I I |
20 25 30 40 48
Quantity of oil
(MBD)

a. Based on the above supply curve, fill in the
table below:

Quantity
Price Supplied
$12
40

b. If the price for a barrel of oil was $15, how
much oil would oil suppliers be willing to
supply?

c. What 1s the lowest price at which suppliers
of oil would be willing to supply 20
MBD?



2.

3.

From the following table of prices per 100
pencils and quantities supplied (in hundreds of
pencils), draw the supply curve for pencils:

Quantity
Price Supplied
$5 20
$15 40
$25 50
$35 55

Suppose LightBright and Bulbs4Y ou were

the only two suppliers of 60-watt lightbulbs in
Springfield. Draw the supply curve for the
60-watt lightbulb industry in Springfield from the
tollowing tables for the two companies. To create
this “light bulb industry supply curve,” note that
you’ll add up the fotal number of bulbs that the
industry will supply at a price of $1 (15 bulbs), and
then do the same for the prices of $5, $7, and $10.

Bulbs Supplied by  Bulbs Supplied by

Price LightBright Bulbs4You
$1 10 5
$5 15 7
$7 25 15
$10 35 20
4. Using the following diagram, identify and

calculate total producer surplus if the price of oil
1s $50 per barrel. Recall that for a triangle,

Area = (1/2) X Base X Height. (You never
thought you’d use that equation unless you
became an engineer, did you?)

Price of oil
per barrel
Supply of oil
$60 —
50 (- -
40 !
20 l
5 | | i
20 40 60
Quantity of oil
(MBD)
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5. In Sucrosia, the supply curve for sugar is as

follows:
Price
(per 100 pound bag) Quantity
$30 10,000
$50 15,000
$70 20,000
Price of sugar Supply of sugar
$70f--omroocnee ”~
ol A
S
i i i
10 15 20
Quantity of sugar
(1000s)

Under pressure from nutrition activists, the

government decides to tax sugar producers with
a $5 tax per 100 pound bag. Using the figure
above, draw the new supply curve. After the tax
is enacted, what price will bring forth quantities of
10,0007 15,0007 20,000? Give your answers in the
table below:

Price
(per 100 pound bag) Quantity
10,000
15,000
20,000

6. Consider the farmers talked about in the chapter

who have land that is suitable for growing both
wheat and soybeans. Suppose all farmers are
currently farming wheat but the price of
soybeans rises dramatically.

a. Does the opportunity cost of producing
wheat rise or fall?
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b. Does this shift the supply curve for wheat
(as in one of the panels of Figure 3.11),
or is it a movement along a fixed supply
curve?

What direction is this shift or movement?

Hlustrate your answer on the figure below:

Price of
wheat per

bushel Supply of wheat

Quantity of wheat
(in bushels)

7. Consider the following demand curve for oil:

Price of oil
per barrel

$40 | -\

25 k- )

15 b oL Demand for oil
10 - ---a-

10 20 40 55
Quantity of oil (MBD)

a. Using the above demand curve, fill in the
following table:

Quantity
Price Demanded

515

$25

b. If the price was $10, how much oil would
be demanded?

c. What is the maximum price (per barrel)
demanders will pay for 20 million barrels of 0il?

8. From the following chart, draw the demand
curve for pencils (in hundreds):

Quantity Demanded

Price (in hundreds)
$5 60
$15 45
$25 35
$35 20

9. If the price of glass dramatically increases, what
are we likely to see a lot less of: glass windows
or glass bottles? Why?

10. Let’s think about the demand for plasma TVs.

a. If the price for a 50" plasma TV is $2,010,
and Newhart would be willing to pay
$3,000, what is Newhart’s consumer surplus?

b. Consider the figure below for the total de-
mand for plasma TVs. At $2,010 per TV,
1,200 TVs were demanded. What would be
the total consumer surplus? Calculate the total
and identify it on the diagram.

Price
$5,000

Demand for plasma TVs

2,010 -

Quantity

c. Where is Newhart in the figure above?



11.

12.

13.

14.

If income increases and the demand for good X
shifts as shown below, then is good X a normal
or inferior good? Give an example of a good

like good X.

Price

Demand with
low income

Demand with
high income

Quantity

Assume that butter and margarine are substitutes.
‘What will happen to the demand curve for
butter if the price of margarine increases? Why?

Cars and gasoline are complements. What will
happen to the demand curve for gasoline if
the price of cars decreases? Why? (Hint: What
happens to the quantity demanded of cars?)

Suppose that the supply curve for solar panels is
as shown in the diagram:

Price $80
70
60
50
40
30
20
10

0 20 40 60 80 100
Quantity

The government decides that it would like

to increase the quantity of solar panels in

use, so it offers a $20 subsidy per panel to
producers. Draw the new supply curve. As a
hint, remember our analysis of how a tax affects
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supply, as shown in Figure 3.12, and bear in
mind that a subsidy can be thought of as a
“negative tax.”

CHALLENGES

1. Michael is an economist. He loves being an

economist so much that he would do it for a
living even if he only earned $30,000 per year.
Instead, he earns $80,000 per year. (Note: This
is the average salary of new economists with a
Ph.D. degree.) How much producer surplus
does Michael enjoy?

. The economist Bryan Caplan recently found a

pair of $10 arch supports that saved him from
the pain of major foot surgery. As he stated
on his blog (econlog.econlib.org), he would
have been willing to pay $100,000 to fix his
foot problem, but instead he only paid a few
dollars.

a. How much consumer surplus did Bryan
enjoy from this purchase?

b. If the sales tax was 5 percent on this
product, how much revenue did the
government raise when Bryan bought his
arch supports?

c. If the government could have taxed Bryan
based on his willingness to pay rather than on
how much he actually paid, how much sales
tax would Bryan have had to pay?

. For most young people, working full time and

going to school are substitutes: You tend to
do one or the other. When it’s tough to find
a job, does that raise the opportunity cost of
going to college or does it lower it? When
it’s tough to find a job, does the demand for
college rise or fall?

. What should happen to the “demand for speed”

(measured by the average speed on highways)
once airbags are included on cars?

. The industrial areas in northeast Washington,

D.C., were relatively dangerous in the 1980s.
Over the last two decades, the area has
become a safer place to work (although there
are still several times more violent crimes per
person in these areas compared with another
D.C. neighborhood, Georgetown). When
an area becomes a safer place to work, what
probably happens to the “supply of labor” in
that area?
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Equilibrium: How Supply
and Demand Determine
Prices

CHAPTER OUTLINE

Equilibrium and the Adjustment Process

Gains from Trade Are Maximized at the
Equilibrium Price and Quantity

Does the Model Work? Evidence from

n Chapter 3, we introduced the supply curve and the demand the Laboratory

curve. In that chapter, we wrote things like “if the price is $20
per barrel, the quantity supplied will be 50 million barrels per
day (MBD)” and “if the price is $50, the quantity demanded will Terminology: Demand Compared with

be 120 MBD.” But how is price determined? Quantity Demanded and Supply
Compared with Quantity Supplied

Shifting Demand and Supply Curves

We are now ready for the big event: equilibrium. Figure 4.1
puts the supply curve and demand curve for oil together in one Understanding the Price of Oil
diagram. Notice the one point where the curves meet. The price LECENEY
at the meeting point is called the equilibrium price and the quan-
tity at the meeting point is called the equilibrium quantity.

The equilibrium price is $30 and the equilibrium quantity is 65 MBD. What
do we mean by equilibrium? We say that $30 and 65 are the equilibrium price
and quantity because at any other price and quantity, economic forces are put in Not an
play that push prices and quantities toward these values. The equilibrium price equilibrium
and quantity are the only price and quantity that in a free market are stable.
The sketch at right gives an intuitive feel for what we mean by equilibrium—
the force of gravity pulls the ball down the side of the bowl until it comes to )

a state of rest. We will now explain the economic forces that push and pull ¢Tlme
prices toward their equilibrium values.

Y

Equilibrium

Equilibrium and the Adjustment Process

Imagine that demand and supply were as in Figure 4.1 on the next page, but
the price was $50, above the equilibrium price of $30—we would then have
the situation depicted in the left panel of Figure 4.2 on page 49.

Thinking About
Equilibrium

47
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A surplus is a situation in which
the quantity supplied is greater
than the quantity demanded.

A shortage is a situation in
which the quantity demanded is
greater than the quantity supplied.

The equilibrium price is the price
at which the quantity demanded is
equal to the quantity supplied.

FIGURE 4.1

Price of oil

per barrel Supply

Equilibrigm > $30 o ccmmm oo
price

Demand

65
Quantity of oil
(MBD)
Equilibrium
quantity

Price Is Determined by Supply and Demand Equilibrium occurs when the
quantity demanded equals the quantity supplied. The quantity demanded equals
the quantity supplied only when the price is $30 and the quantity exchanged is 65;
hence, $30 is the equilibrium price and 65 the equilibrium quantity.

At a price of $50, suppliers want to supply 100, but at that price the quantity
demanded by buyers is just 32, which creates an excess supply or surplus of 68.
What will suppliers do if they cannot sell all of their output at a price of $50?
Hold a sale! Each seller will reason that by pricing just a little bit below his or
her competitors, he or she will be able to sell much more. Competition will push
prices down whenever there is a surplus. As competition pushes prices down, the
quantity demanded will increase and the quantity supplied will decrease. Only
at a price of $30 will equilibrium be restored because only at that price does
the quantity demanded (65) equal the quantity supplied (65).

What if price is below the equilibrium price? The right panel of Figure 4.2
shows that at a price of $15 demanders want 95 but suppliers are only will-
ing to sell 24, which creates an excess demand or shortage of 71. What will
sellers do if they discover that at a price of $15, they can easily sell all of their
output and still have buyers asking for more? Raise prices! Buyers also have an
incentive to offer higher prices when there is a shortage because when they
can’t buy as much as they want at the going price, they will try to outbid other
buyers by offering sellers a higher price. Competition will push prices up whenever
there is a shortage. As prices are pushed up, the quantity supplied increases and
the quantity demanded decreases until at a price of $30 there is no longer an
incentive for prices to rise and equilibrium is restored.

If competition pushes the price down whenever it is above the equilibrium
price and it pushes the price up whenever it is below the equilibrium price,
what happens at the equilibrium price? The equilibrium price is stable because at the
equilibrium price the quantity demanded is exactly equal to the quantity supplied. Because
every buyer can buy as much as he or she wants at the equilibrium price, buyers
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FIGURE 4.2

Price of oil
per barrel

Price of oil
per barrel [Demand

NOT an \ Surplus
equilibrium —»=$50 | - - - - -

Price is

Supply

price X driven down
Quantity - .
Equilibrium __3_ 30| - _ demanded Quantity Equilibrium —>$30| Quantit
price

Demand

increases

price supplie t demanded
decreases
NOT an I‘ o
equilibrium —» 15 Price is driven up

Supply

Quantity

3 price 1
32 65 100 24
Quantity of oil
f (MBD)
Equilibrium
quantity

A Surplus Drives Prices Down At a price of $50 there
is a surplus of oil. When there is a surplus, sellers have
an incentive to decrease their price and buyers have an
incentive to offer lower prices. The price decreases until
at $30 the quantity demanded equals the quantity sup-
plied and there is no longer an incentive for price to fall.

don’t have an incentive to push prices up. Since every seller can sell as much as
he or she wants at the equilibrium price, sellers don’t have an incentive to push
prices down. Of course, buyers would like lower prices, but any buyer who of-
fers sellers a lower price will be scorned. Similarly, sellers would like higher prices,
but any seller who tries to raise his or her asking price will quickly lose customers.

Who Competes with Whom?

Sellers want higher prices and buyers want lower prices so the person in the
street often thinks that sellers compete against buyers.

But economists understand that regardless of what sellers want, what they
do when they compete is lower prices. Sellers compete with other sellers. Similarly,
buyers may want lower prices but what they do when they compete is raise
prices. Buyers compete with other buyers.

If the price of a good that you want is high, should you blame the seller?
Not if the market is competitive. Instead, you should “blame” other buyers for
outbidding you.

Gains from Trade Are Maximized at the
Equilibrium Price and Quantity

Figure 4.3 provides another perspective on the market equilibrium.
Consider Panel A. At a price of $15 suppliers will voluntarily produce 24
MBD. But notice that this is only enough oil to satisty some of the buyers’
wants. Which ones? The buyers will allocate what oil they have to their

65 95
Quantity of oil
T (MBD)
Equilibrium
quantity

A Shortage Drives Prices Up At a price of $15 there is
a shortage of oil. When there is a shortage, sellers have an
incentive to increase the price and buyers have an incen-
tive to offer higher prices. The price increases until at $30
the quantity supplied equals the quantity demanded and
there is no longer an incentive for the price to rise.

CHECK [YOURSELF

> If high gasoline prices lead to
a decrease in the demand for
large trucks and SUVs, what will

- automobile companies do to

sell the trucks and SUVs already
manufactured?

> Consider clothes sold at outlet
malls. Have sellers produced
too few or too many of the par-
ticular items based on demand?
What actions are sellers taking
to move their goods out the
door?
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FIGURE 4.3

Price of oil
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per barrel y<—

Willingness

to pay when —» $57
=24
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price —> 30
Willingness
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Price of oil
per barrel
Willingness
to sell when —> $50
Q=95
Equilibrium
price 30
Willingness
to pay when —>» 15
Q=95

Supply

i Unexploited
' gains from

. trade
24 65 95
Quantity of oil
(MBD)
Equilibrium
quantity
Panel B

Supply

Value of
wasted
resources

65 95
Quantity of oil
(MBD)
Equilibrium
quantity

At the Equilibrium Quantity There Are No Unexploited Gains
from Trade Nor Any Wasteful Trades

Panel A: Unexploited gains from trade exist when quantity is below the
equilibrium quantity. Buyers are willing to pay $57 for the 24th unit and
sellers are willing to sell the 24th unit for $15, so not trading the 24th
unit leaves $42 in unexploited gain from trade. Only at the equilibrium
quantity are there no unexploited gains from trade.

Panel B: Resources are wasted at quantities greater than the equi-
librium quantity. Sellers are willing to sell the 95th unit for $50, but
buyers are willing to pay only $15 so selling the 95th unit wastes $35

in resources. Only at the equilibrium quantity are there no wasted

resources.

highest-valued wants. In Panel A of
Figure 4.3, the 24 MBD of oil will be
used to satisfy the wants labeled “Satis-
fied Wants.” All other wants will remain
unsatisfied. Now suppose that suppliers
could be induced to sell just one more
barrel of oil. How much would buyers
be willing to pay for this barrel of oil?
We can read the value of this additional
barrel of oil by the height of the demand
curve at 24 MBD. Buyers would be
willing to pay up to $57 (or $56.99 if
you want to be very precise), the value
of the first unsatistied want for an ad-
ditional barrel of oil when 24 MBD are
currently being bought. How much
would sellers be willing to accept for
one additional barrel of oil? We can
read the lowest price at which sellers are
willing to sell an additional barrel of oil
by the height of the supply curve at 24
MBD. (Since sellers will be just willing
to sell an additional barrel of oil when
it covers their additional costs, we can
also read this as the cost of producing an
additional barrel of oil when 24 MBD
are currently being produced.) Sellers
would be willing to sell an additional
barrel of oil for as little as $15.

Buyers are willing to pay $57 for an
additional barrel of oil, and sellers are will-
ing to sell an additional barrel for as little as
$15. Trade at any price between $57 and
$15 can make both buyers and sellers bet-
ter off. There are potential gains from trade
so long as buyers are willing to pay more
than sellers are willing to accept. Now no-
tice that there are unexploited gains from trade
at any quantity less than the equilibrium
quantity. Economists believe that in a free
market unexploited gains from trade won’t
last for long. We expect, therefore, that in
a free market the quantity bought and sold
will increase until the equilibrium quantity
of 65 is reached.

We have shown that gains from trade
push the quantity toward the equilibrium
quantity. What about a push for trade
coming from the other direction? In a free
market, why won’t the quantity bought
and sold exceed the equilibrium quantity?



Equilibrium: How Supply and Demand Determine Prices ® CHAPTER 4 ¢ 51

Now consider Panel B of Figure 4.3. Suppose that for some reason suppli- The equilibrium quantity is the

ers produce a quantity of 95 MBD. At a quantity of 95, it costs suppliers $50 to ~ quantity at which the quantity
demanded is equal to the quantity

produce the last barrel of oil (say, by squeezing it out of the Athabasca tar sands). supplied

How much s that barrel of oil worth to buyers? Again, we can read this from the
height of the demand curve at 95 MBD. It’s only $15 (they get a few extra rubber
duckies). So if quantity supplied exceeds the equilibrium quantity, it costs the sell-
ers more to produce a barrel of oil than that barrel of oil is worth to buyers.

In a free market, suppliers won’t spend $50 to produce something they can
sell for at most $15—that’s a recipe for bankruptcy.” We expect, therefore, that
in a free market, the quantity bought and sold will decrease until the equilib-
rium quantity of 65 MBD is reached.

Suppliers won’t try to drive themselves into bankruptcy, but if they did, would
this be a good thing? Even at the equilibrium quantity, buyers have unsatisfied
wants. Wouldn’t it be a good idea to satisfy even more wants? No. The reason is
that resources are wasted if the quantity exceeds the equilibrium quantity.

Imagine once again that suppliers were producing 95 units, and thus were
producing many barrels of oil whose cost exceeded their worth. This would be a
loss not just to the suppliers but also to society. Producing oil takes resources—
labor, trucks, pipes, and so forth. Those resources, or the value of those re-
sources, could be used to produce something people really are willing to pay
for—economics textbooks, for example, or iPods. If we waste resources pro-
ducing barrels of oil for $50 that are only worth $15, we have fewer resources
to produce goods that cost only $32 but that people value at $75. We have
only a limited number of resources and getting the most out of those resources
means producing neither too little of a good (as in Panel A of Figure 4.3) nor
too much of a good (as in Panel B). Markets can help us to achieve this goal.

Figure 4.3 shows why in a free market there tends not to be unexploited
gains from trade—at least not for long—or wasteful trades. Put these two
things together and we have a remarkable result. A free market maximizes the
gains from trade. The gains from trade can be broken down into producer sur-
plus and consumer surplus, so we can also say that a free market maximizes pro-
ducer plus consumer surplus.

Figure 4.4 illustrates how the gains from trade—producer plus consumer sur-
plus—are maximized at the equilibrium price and quantity. Maximizing the
gains from trade, however, requires more than just producing at the equilibrium
price and quantity. In addition, goods must be produced at the lowest possible
cost and they must be used to satisty the highest value demands. In Figure 4.4,
for example, notice that every seller has lower costs than every non-seller. Also,
every buyer has a higher willingness to pay for the good than every non-buyer.

Imagine if this claim were not true; suppose, for example, that Joe is will-
ing to pay $50 for the good and there are two sellers: Alice with costs of $40
and Barbara with costs of $20. It’s possible that Joe and Alice could make a
deal, splitting the gains from trade of $10. At a price of $44, for example, Joe
could earn $6 in consumer surplus ($50—$44) and Alice could earn $4 in pro-
ducer surplus ($44—$40). But this trade would not maximize the gains from
trade because if Joe and Barbara trade, the gains from trade are much higher,
$30. Over time, both Joe and Barbara will figure this out, so in equilibrium,

* Can you think of when suppliers might do this? What about if they were being subsidized by the
government? In that case, the buyers might value the good less than the cost to sellers, but so long as
the government makes up the difterence, the sellers will be happy to sell a large quantity. See Chapter 6
for more on subsidies.



52 ¢ PART 1 e Supply and Demand

CHECK [YOURSELF

> As the price of cars goes up,
which marketplace wants
will be the first to stop being
satisfied? Give an example.

> |n the late 1990s, telecom-
munication firms laid a greater
quantity of fiber-optic cable
than the market equilibrium
quantity (as proved by later
events). Describe the nature
of the losses from too much
investment in fiber-optic cable.
What market incentives exist to
avoid these losses?

FIGURE 4.4

Price per
unit

Supply

Consumer
surplus

Equilibrium

price —>» $30

Demand

65 Quantity

Equilibrium
quantity

A Free Market Maximizes Producer Plus Consumer Surplus (the Gains from
Trade) A free market maximizes the gains from trade because (1) buyers are willing to
pay more for the good than non-buyers, (2) sellers are willing to sell the good at a lower
price than non-sellers, and (3) there are no mutually profitable deals between non-sellers
and non-buyers.

we expect Joe to trade with Barbara, not Alice. Thus, when we say that a free
market maximizes the gains from trade, we mean three closely related things:

1. The supply of goods is bought by the buyers with the highest willingness to pay.
2. The supply of goods is sold by the sellers with the lowest costs.

3. Between buyers and sellers, there are no unexploited gains from trade and
no wasteful trades.

Together, these three conditions imply that the gains from trade are maximized.

One of the remarkable lessons of economics is that under the right conditions,
the pursuit of self-interest leads not to chaos but to a beneficial order. The maxi-
mization of the gains from trade in markets populated solely by self-interested
individuals is one application of this central idea.

Does the Model Work? Evidence
from the Laboratory

It’s easy to see the equilibrium price and quantity when we draw textbook
supply and demand curves, but in a real market the demanders and sellers do
not know the true curves. Moreover, the conditions required to maximize
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the gains from trade are quite sophisticated. So how do we know whether the
model really works?

In 1956, Vernon Smith launched a revolution in economics by testing the
supply and demand model in the lab. Smith’s early experiments were simple.
He took a group of undergraduate students and broke them into two groups,
buyers and sellers. Buyers were given a card that indicated their maximum
willingness to pay. Sellers were given a card that indicated their cost, the mini-
mum price at which they would be willing to sell. The buyers and sellers were
then instructed to call out bids and offers (“I will sell for $3.00” or “I will pay
$1.50”). Each student could earn a profit by the difference between their will-
ingness to pay or sell and the contract price. For example, if you were a buyer
and your card said $3.00 and you were able to make a deal with a seller to buy
for $2.00, then you would have made a $1.00 profit.

The students knew only their own willingness to pay or to sell, but Vernon
Smith knew the actual shape of the supply and demand curves. Smith knew
the curves because he knew exactly what cards he had handed out. Data from
one of Smith’s first experiments are shown in Figure 4.5. Smith handed out
11 cards to sellers and 11 to buyers. The lowest-cost seller had costs of
75 cents, the next lowest-cost seller had costs of $1.00. Thus, at any price
below 75 cents the quantity supplied on the market supply curve was zero,
between 75 cents and $1 the quantity supplied was 1 unit, between $1.00 and
$1.25, the next highest cost, 2 units, and so forth. Looking at the figure can
you see how many units were demanders willing to buy at a price of $2.65?
At a price of $2.65, the quantity demanded is 3 units. (To test yourself, iden-
tity, by their willingness to pay, exactly which three buyers are willing to buy
at a price of $2.65.)

FIGURE 4.5
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Economics as an Experimental Science Vernon Smith knew the true demand and supply curves,
pictured on the left. On the right are the results from the actual market trades. Prices, quantities,
and the gains from trade all converged quickly to those predicted by economic theory.

Source: Smith, Vernon. 1962. An experimental study of competitive market behavior. Journal of Political Economy
V 70(2): 111-137.
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Smith knew from the graph that the equilibrium price and quantity
as predicted by the supply and demand model were $2.00 and 6 units,
respectively. But what would happen in the real world? Smith ran
his experiment for 5 periods, each period about 5 minutes long. The
right side of the figure shows the price for each completed trade in
each period. The prices quickly converged toward the expected equi-
librium price and quantity so that in the last period the average price
was $2.03 and the quantity exchanged was 6 units.

Smith’s market converged rapidly to the equilibrium price and
quantity exactly as predicted by the supply and demand model. But
recall that the model also predicts that a free market will maximize the
gains from trade. Remember our conditions for efficiency, which in
this context are that the supply of goods must be bought by the de-
manders with the highest willingness to pay, the supply of goods must
be sold by the suppliers with the lowest costs, and the quantity traded

The idea of economics as an experimen- should be equal to 6 units, neither more nor less.
tal science came to Vernon Smith in a fit So what happened in Smith’s test of the market model? In the final

of insomnia in 1956. Nearly 50 years later,
Smith was awarded the 2002 Nobel Prize

in Economics.

period, 6 units were bought and sold and the buyers had the six high-
est valuations and the sellers the six lowest costs—exactly as predicted by
the supply and demand model. Producer plus consumer surplus or total

surplus was maximized. In fact, in the entire experiment only once was a
seller with a cost greater than equilibrium price able to sell and only once
was a buyer with a willingness to pay less than the equilibrium price able to buy—
so total surplus was very close to being maximized throughout the experiment.
Vernon Smith began his experiments thinking that they would prove the
supply and demand model was wrong. Decades later he wrote:

I am still recovering from the shock of the experimental results. The outcome
was unbelievably consistent with competitive price theory. . . . But the results
can’t be believed, I thought. It must be an accident, so I must take another
class and do a new experiment with different supply and demand schedules.!

Many thousands of experiments later, the supply and demand model re-
mains of enduring value. In 2002, Vernon Smith was awarded the Nobel Prize
in Economics for establishing laboratory experiments as an important tool in
economic science.

Shifting Demand and Supply Curves

Another way of testing the supply and demand model is to examine the model’s
predictions about what happens to equilibrium price and quantity when the supply
or demand curves shift. Even if the model doesn’t give us precise predictions (out-
side of the lab), we can still ask whether the model helps us to understand the world.

Imagine, for example, that technological innovations reduce the costs of
producing a good. As we know from Chapter 3, a fall in costs shifts the supply
curve down and to the right as shown in Figure 4.6. The result of lower costs
is a lower price and an increase in quantity. Begin at the Old Equilibrium Price
and Quantity at point a. Now a decrease in costs shifts the Old Supply curve
down and to the right out to the New Supply curve. Notice at the Old Equi-
librium Price there is now a surplus—in other words, now that their costs
have fallen, suppliers are willing to sell more at the old price than demanders
are willing to buy. The excess supply, however, is temporary. Competition
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FIGURE 4.6
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An Increase in Supply Reduces Price and Increases Quantity When costs fall,
the supply curve shifts down and to the right, moving the equilibrium price and
quantity from point a to point b, a reduction in price and an increase in quantity.

between sellers pushes prices down, and as prices fall, the quantity demanded
increases. Prices fall and quantity demanded increases until the New Equilib-
rium Price and Quantity are established at point b. At the new equilibrium, the
quantity demanded equals the quantity supplied.

We can see this process at work throughout the economy. As technological in-
novations reduce the price of computer chips, for example, prices fall and the quan-
tity of chips—used in everything from computers to cell phones to toys—increases.

‘What about a decrease in supply? A decrease in supply will raise the market
price and reduce the market quantity, exactly the opposite effects to an increase
in supply. But don’t take our word for it. Draw the diagram. The key to learn-
ing demand and supply is not to try to memorize everything that can happen.
Instead, focus on learning how to use the tools. If you know how to use the
tools, you can deduce what happens to price and quantity for any configuration
of demand and supply and for any set of shifts simply by drawing a few pictures.

Figure 4.7 shows the same process for an increase in demand. Begin with
the Old Equilibrium Price and Quantity at point a. Now suppose that demand
increases to New Demand. As a result, the price and quantity are driven up
to the New Equilibrium Price and Quantity at point b. Notice this time we
omitted discussion of the temporary transition. So here’s a good test of your
knowledge. Can you explain why the price and quantity demanded increased
with an increase in demand? Hint: What happens at the Old Equilibrium Price
after demand has increased to New Demand?
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FIGURE 4.7
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An Increase in Demand Increases Price and Quantity An increase in demand
shifts the demand curve up and to the right, moving the equilibrium from point a to
point b, an increase in price and quantity.

CHECK YOURSELF

> Flooding in lowa destroys
some of the corn and soybean
crop. What will happen to the
price and quantity for each of
these crops?

i Of course, if we can analyze an increase in demand, then a decrease in de-
. mand is just the opposite: A decrease in demand will tend to decrease price and
o ~ 1 quantity. Once again, draw the diagram!
> Resveratrol, which is found in Do you recall the list of demand and supply shifters that we presented in
the plant Japanese knotweed .
(and is also a componentof | Chapter 32 We can now put all that knowledge to good use. With demand,
red wine), has recently been i supply, and the idea of equilibrium, we have powerful tools for analyzing how

::Zy?nt;;:gjzizIgih‘?’wﬁi‘ changes in income, population, expectations, technologies, input prices, taxes
are your predictions about the
price and quantity of Japanese
knotweed grown?

and subsidies, alternative uses of industry inputs, and other factors will change
market prices and quantities. In fact, with our tools of demand, supply, and equi-
librium, we can analyze and understand any change in any competitive market.
> With the increase in gasoline

prices, demand has shifted Fmm———— >

away from large cars and SUVs,

and toward hybrid cars such as

i Terminology: Demand Compared with Quantity
the Prius. Draw a graph show- !
ing the supply and demand for ¢ D@Manded and Supply Compared
hybrid cars before and after an ! H H H
increase in the price of gaso- ! Wlth Quantlty Supplled
line. What do you predict will !

happen to the price of hybrids
as the price of gasoline rises?

Sometimes economists use very similar words for quite different things. (We’re
sorry but unfortunately it’s too late to change terms.) In particular, there
is a big difference between demand and quantity demanded. For example,
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an increase in the quantity demanded is a movement along a fixed demand
curve. An increase in demand is a shift of the entire demand curve (up and to
the right).

Don’t worry: You are already familiar with these difterences; we just need to
point them out to you and explain the associated differences in terminology.
Panel A of Figure 4.8 is a repeat of Figure 4.6, showing that an increase in supply
reduces the equilibrium price and increases the equilibrium quantity. But now
we emphasize something a little different—the increase in supply pushes the

FIGURE 4.8
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An Increase in Quantity Demanded Compared with an Increase in Demand, and an Increase in
Supply Compared with an Increase in Quantity Supplied

Panel A: An increase in quantity demanded is a movement along a fixed demand curve caused by a shift in
the supply curve.

Panel B: An increase in demand is a shift in the demand curve up and to the right.

Panel C: An increase in supply is a shift in the supply curve down and to the right.

Panel D: An increase in quantity supplied is a movement along a fixed supply curve caused by a shift

in the demand curve.



58 ¢ PART 1 @ Supply and Demand

price down, thereby causing an increase in the quantity demanded from 70 units to
90 units. Notice that the increase in the quantity demanded is a movement along
the demand curve. In Panel A, the demand has not changed, only the quantity
demanded. Notice also that changes in the quantity demanded are always caused
by changes in supply. In other words, shiffs in the supply curve cause movements
along the demand curve.

Panel B is a repeat of Figure 4.7 and it shows an increase in demand. Notice
that an increase in demand is a shift in the entire demand curve up and to the
right. Indeed, we can also think about an increase in demand as the creation of
a new demand curve, appropriately labeled New Demand.

Similarly, an increase in supply is a shiff of the entire supply curve, whereas
an increase in quantity supplied is a movement along a fixed supply curve.
If you look closely at Panels A and B, you will see that we have already shown
you a shift in supply and a change in quantity supplied! But to make things
clear, we repeat the analysis for supply in Panels C and D: The graphs are the
same but now we emphasize different things.

Panel C shows an increase in supply, a shift in the entire supply curve down
and to the right. Panel D shows an increase in quantity supplied, namely a
movement from 70 to 80 units along a fixed supply curve.

By comparing Panels A and C, we can see that shifts in the supply curve
create changes in quantity demanded. And by comparing Panels B and D, we
can see that shifts in the demand curve create changes in the quantity supplied.

Understanding the Price of Qil

We can use the supply and demand model to understand some of the major
events that have determined the price of oil over the past half-century. Figure 4.9
shows the real price of oil in 2005 dollars between 1960 and 2005. (The real
price corrects prices for inflation.)

From the early twentieth century to the 1970s, the demand for oil increased
steadily, but major discoveries and improved production techniques meant that
the supply of oil increased at an even faster pace, leading to modest declines in
price. Contrary to popular belief, slightly declining prices over time are common
for minerals and other natural resources supplied under competitive conditions.

Although the streets of Baghdad were paved with tar as early as the eighth
century, the discovery and development of the modern oil industry in the
Middle East were made primarily by U.S., Dutch, and British firms much
later. For many decades, these firms controlled oil in the Middle East, giving
local governments just a small cut of their proceeds. It’s hard to take your oil
well and leave the country, however, so the major firms were vulnerable to
taxes and nationalization.

The Iranian government nationalized the British oil industry in Iran in
1951." The Egyptians nationalized the Suez Canal, the main route through
which oil flowed to the West, in 1956, leading to the Suez Crisis—a brief war
that pitted Egypt against an alliance of the United Kingdom, France, and Israel.
Further nationalizations and increased government control of the oil industry
occurred throughout the 1960s and early 1970s.

* The nationalization was reversed in 1953 when the government of Mohammad Mosaddeq was toppled
by a CIA-backed coup that brought the king, Mohammad Reza Pahlavi, back to power. The coup would
have repercussions a quarter-century later with the coming of the Iranian Revolution, when the American-
backed government was overthrown by Islamic radicals.
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FIGURE 4.9
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Source: BP Statistical Review of World Energy, June 2006
Note: Corrected for inflation using the GDP deflator (2005 dollars).

OPEC, the Organization of the Petroleum Exporting Countries, was formed
in 1960.T Initially, OPEC restricted itself to bargaining with the foreign na-
tionals for a larger share of their oil revenues. By the early 1970s, however,
further nationalizations in the OPEC countries made it possible for OPEC
countries to act together to reduce supply and raise prices.

A triggering event for OPEC was the Yom Kippur War. Egypt and Syria
attacked Israel in 1973 in an effort to regain the Sinai Peninsula and the Golan
Heights, which Israel had captured in 1967. In an effort to punish Western
countries that had supported Israel, a number of Arab exporting nations cut
oil production. Supply had been increasing by about 7.5 percent per year in
the previous decade, but between 1973 and 1974 production was dead flat.
Prices shot up, increasing in real dollars from $14.50 to $46 per barrel in just
one year. The large increase in price from a small decline in supply (relative to
what it would have been without the cut in production) demonstrated how
much the world depended on oil.

TOPEC was founded by Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela, later joined by Qatar (1961),
Indonesia (1962), Libya (1962), United Arab Emirates (1967), Algeria (1969), Nigeria (1971), Ecuador

(1973-1992), and Gabon (1975-1994). Ecuador rejoined OPEC in 2007, Angola joined in 2007, and
Indonesia left in 2008.
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Statistics on world energy prices,
consumption, production, reserves,
and other areas can be found at the
BP Statistical Review of World
Energy. The Energy Information
Administration focuses on the
United States.

CHECK [ YOURSELF

> In Figure 4.9, you will notice a
jump in oil prices around 1991.
What happened in this year to
increase price? Was it a supply
shock or a demand shock?

> In Figure 4.9, during what
period would you include a
small figure for positive supply
shocks (increases in supply?)
Explain the causes behind the
positive supply shocks and the
effect of these shocks on the
price of oil.

Prices stabilized, albeit at a much higher level, after 1974, but political unrest
in Iran in 1978 followed by revolution in 1979 cut Iranian oil production. This
time the reduction in supply was accidental rather than deliberate, but the result
was the same—sharply higher prices. When Iraq attacked Iran in 1980, produc-
tion in both countries diminished yet again, pushing prices to their highest level
in the twentieth century—$75.31 in 2005 dollars. Prices might have been driven
even higher if demand had not been reduced by a recession in the United States.

Higher prices attract entry. In 1972, the United Kingdom produced 2,000
barrels of oil per day. By 1978, with the opening of the North Sea wells, the
UK was producing 1 million barrels per day. In the same period, Norway
increased production from 33,000 to 287,000 barrels per day and Mexico dou-
bled its production from 506,000 barrels per day to just over 1 million barrels
per day. By 1982, non-OPEC production exceeded OPEC production for the
first time since OPEC was founded. Iranian production also began to recover,
increasing by 1 million barrels per day in 1982. Prices began to fall during the
1980s and 1990s.

Prices can also fluctuate with shifts in demand. A sharp fall in prices came in
1997 when the economy of South Korea (the tenth largest economy in the world)
and that of Indonesia, Thailand, and other East Asian countries went into a severe
recession. Income fell, reducing the demand for oil and reducing oil prices. As these
countries recovered, however, the demand for oil increased along with prices.

The economies of China and India have surged in the early twenty-first
century to the point where millions of people are for the first time in the his-
tory of their country able to afford an automobile. In 1949, the Communists
confiscated all the private cars in China. As late as 2000, there were just 6
million cars in all of China, but by 2010 more vehicles were bought in China
than in the United States, almost 18 million in that one year alone. Total
highway miles quadrupled between 2000 and 2010.% This increased demand
for oil has pushed prices up to levels not seen since the 1970s.” Moreover, un-
like temporary events such as the Iranian Revolution and the Iran-Iraq War,
the increase in demand in China and in other newly developing nations will
not reverse soon. In the United States, there’s nearly one car for every two
people. China has a population of 1.3 billion people, so there is plenty of
room for growth in the number of cars and thus the demand for oil. What is
your prediction for future oil prices?

O Takeaway

Now that you have finished reading this chapter, you should read it again. Really.
Understanding supply and demand is critical to understanding economics, and in
this chapter we have covered the most important aspects of the supply and demand
model, namely how supply and demand together determine equilibrium price and
quantity. You should understand, among other ideas, the following:

1. Market competition brings about an equilibrium in which the quantity
supplied is equal to the quantity demanded.

* Improved technology is continually lowering the cost of discovering and producing oil (shifting the sup-
ply curve down and to the right), so what has happened in recent years is not simply an increase in demand
but an increase in demand that has outstripped the increase in supply.
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. Only one price/quantity combination is a market equilibrium and you should

be able to identify this equilibrium in a diagram.

. You should understand and be able to explain the incentives that enforce the

market equilibrium. What happens when the price is above the equilibrium
price? Why? What happens when the price is below the equilibrium price? Why?

. Gains from trade are maximized at the equilibrium price and quantity and no

other price/quantity combination maximizes the gains from trade.

. You should know from Chapter 3 the major factors that shift demand and

supply curves and from this chapter be able to explain and predict the eftect of
any such shift on the equilibrium price and quantity.

. A “change in demand [the demand curve]” is not the same thing as “a change

in quantity demanded”; a “change in supply [the supply curve]” is not the

same thing as “a change in quantity supplied.”

Most important, you should be able to work with supply and demand to answer
questions about the world.

CHAPTER REVIEW

KEY CONCEPTS

Surplus, p. 48

Shortage, p. 48
Equilibrium price, p. 48
Equilibrium quantity, p. 51

FACTS AND TOOLS

1.

If the price in a market is above the equilibrium
price, does this create a surplus or a shortage?

. When the price is above the equilibrium price,
does greed (in other words, self-interest) tend to
push the price down or does it push it up?

. Jon is on eBay, bidding for a first edition of the
influential Frank Miller graphic novel Batman:
The Dark Knight Returns. In this market, who
is Jon competing with: the seller of the graphic
novel or the other bidders?

. Now, Jon is in Japan, trying to get a job as
a full-time translator; he wants to translate
English TV shows into Japanese and vice versa.
He notices that the wage for translators is very
low. Who is the “competition” that is pushing
the wage down: Does the competition come
from businesses who hire the translators or
from the other translators?

. Jules wants to purchase a Royale with cheese
from Vincent. Vincent is willing to offer this
tasty burger for $3. The most Jules is willing

to pay for the tasty burger is $8 (after all, his
girlfriend is a vegetarian, so he doesn’t get many
opportunities for tasty burgers).

a. How large are the potential gains from trade
it Jules and Vincent agree to make this trade?
In other words, what is the sum of producer
and consumer surplus if the trade happens?

b. If the trade takes place at $4, how much
producer surplus goes to Vincent? How
much consumer surplus goes to Jules?

c. If the trade takes place at $7, how much
producer surplus goes to Vincent? How
much consumer surplus goes to Jules?

6. What happened in Vernon Smith’s lab? Choose

the right answer:

a. The price and quantity were close to equi-
librium but gains from trade were far from
the maximum.

b. The price and quantity were far from
equilibrium and gains from trade were far
from the maximum.

c. The price and quantity were far from
equilibrium but gains from trade were
close to the maximum.

d. The price and quantity were close to equi-
librium and gains from trade were close to
the maximum.

7. When supply falls, what happens to quantity

demanded in equilibrium? (This should get you
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to notice that both suppliers and demanders
change their behavior when one curve shifts.)
8. a. When demand increases, what happens to
price and quantity in equilibrium?
b. When supply increases, what happens to
price and quantity in equilibrium?
c. When supply decreases, what happens to
price and quantity in equilibrium?
d. When demand decreases, what happens to
price and quantity in equilibrium?
9. a. When demand increases, what happens to
price and quantity in equilibrium?
b. When supply increases, what happens to
price and quantity in equilibrium?
c. When supply decreases, what happens to
price and quantity in equilibrium?
d. When demand decreases, what happens to
price and quantity in equilibrium?
No, this is not a mistake. Yes, it is that important.
10. What’s the best way to think about the rise in oil
prices in the 1970s, when wars and oil embargoes
wracked the Middle East? Was it a rise in demand,
a fall in demand, a rise in supply, or a fall in supply?
11. What’s the best way to think about the rise in
oil prices in the last 10 years, as China and India

have become richer: Was it a rise in demand, a
fall in demand, a rise in supply, or a fall in supply?

THINKING AND PROBLEM SOLVING

1. Suppose the market for batteries looks as

follows:
Price
S7L-- NG
/) F
2 ,,,,,,,,,,,,,
} Demand
10 20 30
Quantity

What is the equilibrium price and quantity?

2. Consider the following supply and demand
tables for bread. Draw the supply and demand
curves for this market. What is the equilibrium
price and quantity?

Price of Quantity Quantity
One Loaf Supplied Demanded
$0.50 10 75
$1 20 55
$2 35 35
$3 50 25
$5 60 10

3. If the price of a one-bedroom apartment in
‘Washington, D.C., is currently $1,000 per month,
but the supply and demand curves look as follows,
then is there a shortage or surplus of apartments?
‘What would we expect to happen to prices? Why?

Rent for Supply of
apartments apartments
(per month)

$1,100 f-----------

Demand for
apartments

100,000
Quantity of
apartments

4. Determine the equilibrium quantity and price
without drawing a graph.

Price of Quantity Quantity

Good X Supplied Demanded
$22 100 225
$25 115 200
$30 130 175
$32 150 150
$40 170 110
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5. In the figure below, how many pounds of sugar

are sellers willing to sell at a price of $20? How
much is demanded at this price? What is the
buyer’s willingness to pay when the quantity

is 20 Ib? Is this combination of $20 per pound
and a quantity of 20 lb an equilibrium? If not,
identify the unexploited gains from trade.

Price of
sugar per
pound

$45

20

20 30 40
Quantity of sugar
(in 1b)

. The market for marbles is represented in

the graph below. What is the total producer
surplus? The total consumer surplus? What are
the total gains from trade?

Price
$11 Supply

Demand

Quantity

. Suppose you decided to follow in Vernon Smith’s
footsteps and conducted your own experiment
with your friends. You give out 10 cards, 5 cards
to buyers with the figures for willingness to pay of
$1, $2, $3, $4, and $5, and 5 cards to sellers with
the amounts for costs of $1, $2, $3, $4, and $5. The
rules are the same as Vernon Smith implemented.

a. Draw the supply and demand curves for this
market. At a price of $3.50, how many units
are demanded? And supplied?

b. Assuming the market works as predicted,
and the market moves to equilibrium, will
the buyer who values the good at $1 be able
to purchase? Why or why not?

8. If the price of margarine decreases, what

10.

11.

12.

happens to the demand for butter? What
happens to the equilibrium quantity and price
for butter? What would happen if butter and
margarine were not substitutes? Use a supply
and demand diagram to support your answer.

. The market for sugar is diagramed below:

a. What would happen to the equilibrium
quantity and price if the wages of sugar cane
harvesters increased?

b. What if a new study was published that
emphasized the negative health effects of
consuming sugar?

Price per
1,000 Ib

$30

Demand

50 Quantity
(1,000s Ib)

If a snowstorm was forecast for the next day,
what would happen to the demand for snow
shovels? Is this a change in quantity demanded
or a change in demand? This shift in the
demand curve would affect the price; would
this cause a change in quantity supplied or a
change in supply?

In 2002, the Atkins diet, which emphasized
eating more meat and fewer grains, became
very popular. What do you suppose that did to
the price and quantity of bread? Use supply and
demand analysis to support your answer.

In recent years, there have been news reports
that toys made in China are unsafe. When those
news reports show up on CNN and Fox News,
what probably happens to the demand for toys
made in China? What probably happens to the
equilibrium price and quantity of toys made in
China? Are Chinese toymakers probably better
or worse off when such news comes out?
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CHALLENGES

1. For many years, it was illegal to color margarine

likely only be useful in 10 years, what is
likely to happen to the supply of oil today?

yellow (margarine is naturally white). In some
states, margarine manufacturers were even
required to color margarine pink! Who do you
think supported these laws? Why? Hint: Your
analysis in question 8 from the previous section
is relevant!

. Think about two products: “safe cars” (a heavy
car such as a BMW 530xi with infrared night
vision, four-wheel antilock brakes, and
electronic stability control), and “dangerous
cars” (a lightweight car such as

[name removed for legal reasons, but you can
fill in as you wish]).

a. Are these two products substitutes or
complements?

b. If new research makes it easier to produce
safe cars, what happens to the supply of safe
cars? What will happen to the equilibrium
price of safe cars?

c. Now that the price of safe cars has changed,
how does this impact the demand for
dangerous cars?

d. Now let’s tie all of these links into one
simple sentence:

“In a free market, as engineers and scientists
discover new ways to makes cars safer, the
number of dangerous cars sold will tend to

2

. Many clothing stores often have clearance sales
at the end of each season. Using the tools you
learned in this chapter, can you think of an
explanation why?

4. a. If oil executives read in the newspaper

that massive new oil supplies have been
discovered under the Pacific Ocean but will

‘What is the likely equilibrium impact on the
price and quantity of oil foday?

b. If oil executives read in the newspaper that
new solar-power technologies have been
discovered but will likely only become use-
ful in 10 years, what is likely to happen to
the supply of oil today? What is the likely
equilibrium impact on the price and quan-
tity of oil roday?

c. What’s the short version of the above
scenarios? Fill in the blank: If we learn today
about promising future energy sources, to-
day’s price of energy will ___ and
today’s quantity of energy will

5. Economists often say that prices are a “rationing

mechanism.” If the supply of a good falls, how
do prices “ration” these now-scarce goods in a
competitive market?

. When the crime rate falls in the area around a

factory, what probably happens to wages at that
factory?

. Let’s take the idea from the previous question

and use it to explain why businesses sometimes
try to make their employees happy. If a
business can make a job seem fun (by oftering
inexpensive pizza lunches) or at least safe (by
nagging the city government to put police
patrols around the factory), what probably
happens to the supply of labor? What happens
to the equilibrium wage if a factory or office
or laboratory becomes a great place where
people “really want to work”? How does this
explain why the hourly wage for the typical
radio or television announcer is only $13 per
hour, lower than almost any other job in the
entertainment or broadcasting industry?
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Using Elasticities for Quick Predictions

n the fall of 2000, Harvard sophomore Jay Williams flew to the (Optional)

Sudan where a terrible civil war had resulted in many thousands Takeaway

of deaths. Women and children captured in raids by warring Appendix 1: Other Types of Elasticities
tribes were being enslaved and held for ransom. Working with Appendix 2: Using Excel to Calculate
Christian Solidarity International, Williams was able to pay for the Elasticities
release of 4,000 people. But did Williams do the right thing? It’s
a serious question and one that is surprisingly complex, both mor-
ally and economically. By paying for the release of slaves, could Williams have
encouraged more people to be enslaved? If so, by how much? Slavery is an
abomination. Because of the terrible eftects of slavery, careful thought about
the best way to deal with the problem is essential. Perhaps surprisingly, the
economic concept of elasticity can help people think clearly about the most
effective policies to adopt to end slavery.

In this chapter, we develop the tools of demand and supply elasticity. To
be honest, at first these tools will seem rather dry and technical. Stick with
us, however, and you will see how the concept of elasticity is useful for deal-
ing with important questions such as how best to help people held as slaves
for ransom, why the war on drugs can generate violence, why gun buyback
programs are unlikely to work, and how to evaluate proposals to increase
drilling in the Arctic National Wildlife Refuge (ANWR).

In Chapter 4, we discussed how to shift the supply and demand curves to
produce qualitative predictions about changes in prices and quantities. Estimat-
ing elasticities of demand and supply is the first step in quantifying how changes
in demand and supply will affect prices and quantities.
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The Elasticity of Demand

When the price of a good increases, individuals and businesses will buy less.
The elasticity of demand But how much less? A lot or a little? The elasticity of demand measures how
measures how responsive the responsive the quantity demanded is to a change in price—the more responsive
fluan_tity demanded is toa change quantity demanded is to a change in the price, the more elastic is the demand
;riopr relceel;slzilsre responsive equals curve. Let’s start by comparing two different demand curves.
In Figure 5.1, when the price increases from $40 to $50, the quantity
demanded decreases from 100 to 20 along demand curve E but only from
100 to 95 along demand curve I—thus, demand curve E is more elastic than
demand curve L.

FIGURE 5.1

Price

...causes a small
decrease in quantity
demanded along
demand curve | (less
elastic)

price
increase...

The same T $50

40 |- S -
:
'...causes a large!
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rdemanded
;along demand

rcurve E (more

Demand curve E
(more elastic)

relastic) 1
} } Demand curve |
| ! (less elastic)
20 95100 Quantity
| Less
} responsive
——

. More responsive

The More Responsive Quantity Demanded Is to a Change in Price, the More
Elastic Is the Demand Curve Beginning at point a, an increase in price from $40 to
$50 causes a big decrease in quantity demanded along demand curve E, from 100 units
to 20 units at point b. But the same increase in price causes only a small decrease in
quantity demanded along demand curve | from 100 to 95 units at point c. Since the
quantity demanded is more responsive to a change in price along demand curve E,
demand curve E is more elastic than demand curve .

Elasticity is not the same thing as slope, but they are related and for our pur-
poses you won’t make any mistakes if you follow the elasticity rule:

Elasticity rule: If two linear demand (or supply) curves run through a
common point, then at any given quantity the curve that is flatter is more
elastic.
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Determinants of the Elasticity of Demand

Of the two curves in Figure 5.1, which do you think would best represent the
demand curve for oil?

The demand curve for oil is not very elastic, which means that the quantity
demanded falls by only a little even when the price increases by a lot. Thus,
demand curve I would best represent the demand curve for oil. The demand
for oil is not very elastic because there are few substitutes for oil in its major use,
transportation.

The fundamental determinant of the elasticity of demand is how easy it
is to substitute one good for another. The fewer substitutes for a good, the
less elastic the demand. The more substitutes for a good, the more elastic the
demand.

When the price of oil goes up people grumble, but few stop using cars, at
least not right away. But what happens to the elasticity of the demand for oil
over time? The demand for oil tends to become more elastic over time because
the more time people have to adjust to a price change, the better they can sub-
stitute one good for another. In other words, there are more substitutes for oil
in the long run than in the short run. Since the OPEC oil price increases in the
1970s (see Figure 4.9 in Chapter 4), the U.S. economy has slowly substituted
away from oil by moving toward other sources of energy such as coal, nuclear,
and hydroelectric. It took many years, but today the U.S. economy uses about
half the amount of oil per dollar of GDP than it did in the 1970s.!

In the long run, there are even substitutes for oil in transportation. One
reason that mopeds are more popular and SUVs less popular in Europe than
in the United States is that taxes make the price of gasoline much higher in
Europe than in the United States. Europeans have adjusted by buying more
mopeds and smaller cars and driving fewer miles—Americans would do the
same if the price of gasoline were expected to increase permanently.

If the price of oil increases by a significant amount for a long period, then
even the organization of cities will change as people move from suburbia to-
ward apartments and townhouses located closer to work. It may seem odd to
think of moving closer to work as a “substitute for oil,” but people adjust to
price increases in many ways and economists think of all these adjustments as in-
volving substitutes. If the price of cigarettes goes up and people decide to satisty
their oral cravings by chewing carrots, then carrots are a substitute for cigarettes.

In short, the more time people have to adjust to a change in price, the more
elastic the demand curve will be.

Let’s compare the demand for Orange Crush, a particular brand of orange
soda, with the demand for orange soda. There are many good substitutes for
Orange Crush, including Orangina, Fanta, and Slice (Wikipedia lists 24 types
of orange soda). As a result, the demand for Orange Crush is very elastic
because even a small increase in the price of Orange Crush will result in a
large decrease in the quantity demanded as people switch to the substitutes.
The demand curve for orange soda, however, is less elastic because there
are fewer substitutes for orange soda than there are for Orange Crush and
the substitutes such as root beer or cola are not as good. We illustrate this in
Figure 5.2 on the next page. The general point is that the demand for a specific
brand of a product is more elastic than the demand for a product category. We
will come back to this point when we look in more depth at competition and
monopoly in Chapters 12 and 13.
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FIGURE 5.2

Price

Demand for
Orange Crush

Demand for
orange soda

Quantity

The More and the Better the Substitutes,
the More Elastic the Demand There are more
substitutes for a particular brand of orange soda,
such as Orange Crush, than there are for orange
soda. Thus, the demand for Orange Crush is
more elastic than the demand for orange soda.

TABLE 5.1 Some Factors Determining the
Elasticity of Demand

Less Elastic More Elastic

Fewer substitutes More substitutes
Short run (less time) Long run (more time)
Categories of product Specific brands
Necessities Luxuries

Small part of budget Large part of budget

Elasticity of demand = E, =

What counts as a good substitute depends on a buyer’s
preferences, as well as on objective properties of the good.
If the price of Coca-Cola increases at the supermarket,
many people will buy Pepsi but others will keep on buy-
ing Coca-Cola because for them Pepsi is not a good sub-
stitute. So, some people have a more elastic demand for
Coca-Cola, while other people have a less elastic demand.
A closely related idea is that demand is less elastic for goods
that people consider to be “necessities” and is more elas-
tic for goods that are considered “luxuries.” Of course, for
some people their morning coffee at Starbucks is a necessity
and for others it’s a luxury. Let’s summarize by saying that
the demand for necessities—however a person defines that
term—tends to be less elastic and the demand for luxuries
tends to be more elastic.

The higher a person’s income, the less concerned they are
likely to be with the price of an item; thus, higher income
makes demand less elastic. In 2008, the price of wheat tripled,
and many people all around the world bought less bread. But
neither of the authors of this book cut back much on his con-
sumption of bread. The price of bread is too small a portion

of our budgets to worry very much about its price, so our
consumption of bread is not very elastic. On the other hand,
when the price of housing increases, we buy smaller houses
just like everyone else. Thus, the larger the share of'a person’s
budget devoted to a good, the more elastic his or her demand
for that good is likely to be.

We summarize the determinants of the elasticity of
demand in Table 5.1.

Calculating the Elasticity of Demand

The elasticity of demand has a precise definition with im-
portant properties. The elasticity of demand is the percentage
change in the quantity demanded divided by the percentage
change in price.

_ Percentage change in quantity demanded

Percentage change in price

0,
_ AJA QDemand(’d
%A Price

where A (delta) is the mathematical symbol for “change in.”

If the price of oil increases by 10% and over a period of several years the
quantity demanded falls by 5%, then the long-run elasticity of demand for
oil is =5%/10% = —0.5, or 0.5 in absolute terms.

If the price of Minute Maid orange juice falls by 10% and the quantity of
Minute Maid orange juice demanded increases by 17.5%, then the elasticity of
demand for Minute Maid O] is 17.5%/—10% = —1.75, or 1.75 in absolute

terms .2
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Elasticities of demand are always negative because when the price goes The elasticity of demand is a

up, the quantity demanded always goes down (and vice versa), which is why  measure of how responsive the
quantity demanded is to a change

in price. It is computed by

E = %AQDumnnded
d %A Price

economists sometimes drop the negative sign and work with the absolute value
instead.

When the absolute value of the elasticity is less than 1, the demand is not
very elastic or economists say the demand is inelastic; if it is greater than 1,
economists say that demand is elastic; and if it is exactly equal to 1, economists
say that demand is unit elastic. So in our calculations above, oil has inelastic
demand and Minute Maid orange juice has elastic demand.

|E,| > 1 = Elastic
|E;| <1 = Inelastic
E | = 1 = Unit Elastic
Using the Midpoint Method to Calculate the Elasticity of Demand To Bl
calculate an elasticity, you need to know how to calculate the percentage
change in quantity and the percentage change in price. That is a bit trickier
than it sounds. To see why, let’s suppose that you observe the price and quan-
tity pairs shown in the table at the right (careful readers will note that these
points correspond to points a and b along demand curve E in Figure 5.1).

If you think of moving from point a to point b (let’s call this
moving from “before” to “after”), then the quantity demanded Price Quantity Demanded
falls fr<.)m 100 to 20 so the chagge in quantity demanded 1s —80. Point a $40 100
What is the percentage change in quantity demanded?

If the beginning quantity Q.  is 100 and the ending quantity ~ Point b $50 20
Q. 15 20, it seems natural to calculate the percentage change in
quantity like this:

AQ _ Qo ™ Pmpre 20 =100 _ =80 _ _ o g0
Q Qpyfoe 100 100 ' ’

But now think of moving from point b to point a. In this case, quantity de-
manded increases from 20 to 100 and it now seems natural to calculate the
percentage change in quantity like this:

AQ _ L ™ e _ 100 =20 _ 80 _ 4 200%
Q Qe 20 20 T !

In the first case, we are thinking of a percentage decrease in quantity and in the
second of a percentage increase in quantity so it’s easy to see why one number
is negative and the other positive. But why are the numbers so difterent when
we are calculating exactly the same change?

The different values occur because the base of the calculation changes. It
you are driving 100 mph and decrease speed to 20 mph, it’s natural to say
that your speed went down by 80% because you calculate using a base of
100. But if you are driving 20 mph and you increase speed to 100 mph, it’s
natural to say that you increased your speed by 400% since you now use 20
as the base. Economists would like to calculate the same number for elastic-
ity whether the quantity (or speed) decreases from 100 to 20 or increases
from 20 to 100.

To avoid problems with the choice of base, economists calculate the per-
centage change in quantity by dividing the change in quantity by the average or
midpoint quantity—the base is thus the same whether you think about quantity
as increasing or decreasing.
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Here is the formula:

0
o A)A QDemand(’d
d %A Price

QAﬂm‘ - QB@/bre

Elasticity of demand = E

Change in quantity demanded

_ Average quantity B (QAfm T QBefore)/ 2
N Change in price B PAﬂ(,, - PBQW
Average price (pAﬁCV + pBgﬂm) /2

In this case, we calculate the percentage change in quantity demanded

—80 _ 0 S
as —(100 T 20)/2 X 100 = —133.3% and W(es(a)llsS ji)e) the midpoint formula for
o o _ 0 .
the percentage change in price, which is (50 + 40)/2 X 100 = 22.2%. With

these two numbers, we can now calculate the elasticity of demand over this

portion of the demand curve:
E, = —133.3%/22.2% = —6

Notice that the absolute value of the elasticity, 6, is greater than 1 so the
demand is elastic over this range.

[t’s most important that you understand the concept of elasticity. To calcu-
late an elasticity, don’t worry too much; just remember where the formula is
located and plug in the numbers. In the second appendix to this chapter, we
show how to create a simple Excel spreadsheet to calculate elasticity so you
need not even worry about making calculation mistakes (at least not on your
homework!).

Total Revenues and the Elasticity of Demand

A firm’s revenues are equal to price per unit times quantity sold.
Revenue = Price X Quantity, or R = P X Q

Elasticity measures how much Q goes down when P goes up, so you might
suspect that there is a relationship between elasticity and revenue. Indeed, the
relationship is remarkably useful: If the demand curve is inelastic, then rev-
enues go up when the price goes up. If the demand curve is elastic, then rev-
enues go down when the price goes up.

Let’s give some intuition for this result. Imagine that the demand curve is
inelastic, thus not responsive to price. This means that when P goes up by a
lot, Q goes down by a little, like this

|

PX Q
)

So when the demand curve is inelastic, what will happen to revenues? If P
goes up by a lot and Q goes down by a little, then revenues will go up
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FIGURE 5.3

Inelastic Demand Elastic Demand
IE4I<1 IE4I>1
Quantity is not very Quantity is very
responsive to price responsive to price
R=PXxQ R=PXQ
\ \ l
Revenues = $50 X 95= $4,750 Revenues = $50 X 20 = $1,000

Price

Revenues = $40 x 100
=$4,000 (blue plus overlap)

$50

40

Revenues = $40 x 100
= $4,000
(blue plus overlap)
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(more elastic)

Demand curve |
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Elasticities and Revenues When the price increases, what happens to total revenue?
If demand is inelastic, an increase in price increases revenues. In the left panel, an increase
in the price from $40 to $50 increases revenues from $4,000 to $4,750 so demand is
inelastic. If the demand is elastic, then an increase in price decreases revenues. In the right
panel, an increase in price from $40 to $50 decreases revenues from $4,000 to $1,000 so
demand is elastic.

-
R=PXQ
1

Thus, when the demand curve is inelastic, revenues go up when the price goes
up and, of course, revenues will go down when the price goes down.

We can also show the relationship in a diagram. Figure 5.3 shows an inelastic
demand curve on the left and an elastic demand curve on the right.” Revenue is
P X Q so revenue is equal to the area of a rectangle with height equal to price
and width equal to the quantity; for example, when the price is $40 and the
quantity is 100, revenues are $4,000, or the area of the blue rectangle (note that
the blue and green rectangles overlap).

In both diagrams, the blue rectangles show revenue at a price of $40 and the
green rectangles show revenues at the higher price of $50. Compare the size of
the green and blue rectangles when the demand curve is inelastic (on the left) and
when the demand curve is elastic (on the right). What do you see? When the de-
mand curve is inelastic, an increase in price increases revenues (the green rectangle

* These curves are the same curves as in Figure 5.1 so they run through a common point and thus we can
apply our elasticity rule, which tells us that at any given quantity the flatter curve is more elastic than the
steeper curve.
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is bigger than the blue rectangle), but when the demand curve is elastic, an increase
in price decreases revenues (the green rectangle is smaller than the blue rectangle).

Of course, the relationships hold in reverse as well. If the demand curve
1s inelastic, a price decrease causes a decrease in revenues, and if the demand
curve is elastic, a price decrease causes an increase in revenues.

Can you guess what happens to revenues when price increases or decreases
when the demand curve is unit elastic? Right, nothing! When the demand curve
is unit elastic, a change in price is exactly matched by an equal and opposite per-
centage change in quantity so revenues stay the same. Unit elasticity is the divid-
ing point between elastic and inelastic curves.

You should be able to use all of these relationships on an exam. Table 5.2
summarizes what we have covered so far.

TABLE 5.2 Elasticity and Revenue

Absolute Value of Elasticity = Name How Revenue Changes with Price
|Ey| <1 Inelastic Revenue and price move
together.
|Ey| > 1 Elastic Revenue and price move in

opposite directions.

|Ey| =1 Unit Elastic ~ Revenue stays the same when
price changes.

If you must, memorize the table. At least one of your textbook authors,
however, can never remember the relationship between elasticity and total
revenue. So, instead of memorizing the relationship, he always derives it by
drawing little diagrams like those in Figure 5.3. If you can easily duplicate
these diagrams, you too will always be able to answer questions involving elas-
ticity and total revenue.

Applications of Demand Elasticity

Let’s put to work what you have learned so far about demand elasticity. Here
are two applications.

How American Farmers Have Worked Themselves Out of a Job  Using
the same inputs of land, labor, and capital, American farmers can produce
more than twice as much food today as they could in 1950—that’s an amazing
increase in productivity. The increase in productivity means that Americans
can produce more food per person today than in 1950. But how much more
tood can Americans eat? Although it doesn’t always seem this way, Americans
want to consume only so much more food even if the price falls by a lot. So
what type of demand curve does this suggest? An inelastic demand curve; and
remember, when the demand curve is inelastic, a fall in price means a fall in
revenues.

The left panel of Figure 5.4 shows how the American farmer has worked
himself (and herself) out of a job. Increases in farming productivity have re-
duced cost, shifting the supply curve down and reducing the price of food. But
since the demand curve for food is inelastic, the quantity of food demanded
has increased by a smaller percentage than the price has fallen. As a result,
farming revenues have declined. Notice that in the left panel of Figure 5.4,
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FIGURE 5.4
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computer chips has driven
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the blue rectangle (farm revenues today) is smaller than the green rectangle
(revenues in 1950)—just as we showed in Figure 5.3.

Increases in productivity, however, do not always mean that revenue
falls. In the last several decades, productivity has increased in computer
chips even faster than in farming. But as the price of computer chips has
fallen, the quantity of computer chips demanded has increased even more.
Computer chips are now not just in computers but in phones, televisions,
automobiles, and toys. As a result, revenues for the computer chip indus-
try have increased and made computing a larger share of the American
economy. What type of demand curve does this suggest? An elastic de-
mand curve. The right panel in Figure 5.4 illustrates how an increase in
productivity in computing has shifted the supply curve down and reduced
prices, but the quantity of computer chips demanded has increased by an
even greater percentage than the price has fallen. As a result, computer
chip revenues have increased.

The lesson is that whether a demand curve is elastic or inelastic has a tre-
mendous influence on how an industry evolves over time. If you want to be in
on a growing industry, it helps to know the elasticity of demand.

Why the War on Drugs Is Hard to Win It’s hard to defeat an enemy
that grows stronger the more you strike against him or her. (See the movies
Rocky I, II, II1, IV, V, and V1) The war on drugs is like that. We illustrate
with a simple model.

The U.S. government spends over $33 billion a year arresting over
1.5 million people and deterring the supply of drugs with police, prisons,
and border patrols.” This, in turn, increases the cost of smuggling and deal-
ing drugs. (The war on drugs also increases the costs of buying drugs. We
could include this factor in our model, but to keep the model simple, we
will focus on increases in the costs of supplying drugs.) When costs go up,

*See Miron, Jeffrey A. 2004. Drug War Crimes: The Consequences of Prohibition (Oakland, CA: Independent
Institute) and MacCoun, Robert J. and Peter Reuter. 2001. Drug War Heresies: Learning from Other Vices,
Times, and Places (Cambridge, UK: Cambridge University Press) for two good analyses of the war on drugs
from an economic perspective.
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FIGURE 5.5

suppliers require a higher price to supply any
given quantity so the supply curve shifts up—
in Figure 5.5 from “Supply with no prohibi-
tion” to “Supply with prohibition.”t
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The Drug War Is Hard to Win Because Seller Revenues In-
crease with Greater Enforcement Without drug prohibition,
the market equilibrium is at point a with seller revenues given by
the blue area. Prohibition raises the costs of supply, pushing up
the supply curve and moving the equilibrium to point b. At point
b, seller revenues are the larger green area. Prohibition in this
graph reduces the quantity of drugs consumed a little, from

Q to Opro but it raises seller revenues by a lot.

no pro

High Prices?

How do we know how much prohibition
has raised the price of illegal drugs? In the
Netherlands, small quantities of marijuana
can be bought openly at “coffee shops”
and the price is roughly the same as it is in
the United States.

It may seem surprising that prohibition
doesn’t raise prices more, but prohibition
raises some costs of selling illegal drugs
while lowering others. Marijuana shops in
the Netherlands, for example, pay taxes,
while most drug dealers in the United
States do not.

on the elasticity of demand for cigarettes,
which one can think of as the elasticity of
demand for the drug nicotine and it too is
about 0.5.°

What happens to seller revenues when
the demand curve is inelastic and the price
rises? (Review Figure 5.3 if you don’t know

Quantity

immediately.) When the demand curve is
inelastic, an increase in price increases seller
revenues. In Figure 5.5, the blue rectan-
gle is seller revenues at the no prohibition
price; the much larger green rectangle is
seller revenues with prohibition. Prohibition increases the cost
of selling drugs, which raises the price, but at a higher price,
revenues from drug selling are greater even if the quantity sold is
somewhat smaller.

The more effective prohibition is at raising costs, the greater are
drug industry revenues. So, more eftective prohibition means that
drug sellers have more money to buy guns, pay bribes, fund the
dealers, and even research and develop new technologies in drug
delivery (like crack cocaine). It’s hard to beat an enemy that gets
stronger the more you strike against him or her.

The war on drugs is difficult to win, but that doesn’t necessarily
mean that it’s not worth fighting. Nobel Prize-winning economist
Gary S. Becker, however, suggests a change in tactics. Suppose
drugs were legal but taxed, much as alcohol is today. Becker sug-
gests that the tax could be set so that it raised seller costs exactly
as much as did prohibition (in Figure 5.5 simply relabel “Supply
with prohibition” as “Supply with tax”). Since the tax raises costs
by the same amount, the quantity of drugs sold would be the same
under the tax as under prohibition. The only difference would
be that instead of increasing seller revenues, a tax would increase
government revenues (by the green rectangle not including the

TNote that we have assumed that the supply of drugs is perfectly horizontal, which is plausible for an agricul-
tural product whose production can be expanded or contracted very easily without an increase in costs. We
discuss the elasticity of supply at greater length in the next section.
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overlap with the blue rectangle). Many of the unfortunate spillovers of
the war on drugs—things like gangs, guns, and corruption—could be
greatly reduced under a “legal but taxed” system.”

Let’s turn now to the elasticity of supply.

The Elasticity of Supply

When the price of a good like oil increases, suppliers will increase the quantity
supplied, but by how much? Will the quantity supplied increase by a lot or by
a little? The elasticity of supply measures how responsive the quantity sup-
plied is to a change in price. To see the intuition, let’s take a look at Figure
5.6, which shows two different supply curves.

FIGURE 5.6
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The More Responsive Quantity Supplied Is to a Change in Price, the More
Elastic the Supply Curve Beginning at point a, an increase in price from $40 to $50
causes a small increase in quantity supplied along supply curve |, from 80 to 85 units (at
point ). But the same increase in price causes a big increase in quantity supplied along
supply curve E, from 80 to 170 units (at point b). Since the quantity supplied is more
responsive to a change in price, supply curve E is more elastic than supply curve I.

In Figure 5.6, when the price increases from $40 to $50, the quantity supplied
increases from 80 to 85 along supply curve I but a much larger amount from 80
to 170 along supply curve E. Since the quantity supplied is more responsive to a
change in price, supply curve E is more elastic than supply curve L.

*On the benefits of a tax system for currently illegal drugs, see Becker, Gary S., Kevin M. Murphy, and Michael
Grossman. 2006. The market for illegal goods: The case of drugs. Journal of Political Economy 114(1): 38—60.

CHECK | YOURSELF

> Which is more elastic, the

demand for computers or the
demand for Dell computers?
The elasticity of demand for
eggs has been estimated to be
0.1. If the price of eggs increases
by 10%, what will happen to the
total revenue of egg produc-
ers or in other words the total
spending on eggs? Will it go up
or down?

If a fashionable clothing store
raises its prices by 25%, what
does that suggest about the
store’s estimate of the elasticity
of demand for its products?

The elasticity of supply meas-
ures how responsive the quantity
supplied is to a change in price.
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e = Determinants of the Elasticity
of Supply
A perfectly inelastic A perfectly elastic Which supply cuer.:, supply curve I or supply
supply curve supply curve curve E, do you think would better represent
Price Price

the supply curve for oil? Even large increases in
the price of oil will not increase the quantity of
— oil supplied by very much because it’s not easy
to quickly increase the production of oil. Pro-
ducing more oil requires time and a significant
increase in the costs of exploration and drilling.

Quantity Quantity Thus, the supply curve for oil is not very elastic
The supply of Picasso The supply of toothpicks (we could also say inelastic) and would be better
paintings is very inelastic. is very elastic.
represented by supply curve L.
The fundamental determinant of the elasticity of
The Elasticity of Supply of Toothpicks and Picasso supply is how quickly per-unit costs increase with
Paintings The supply of Picasso paintings is very inelastic an increase in production. If increased production

because Picasso won't paint any more no matter how high

the price rises. The supply of toothpicks is very elastic be- requlres much 1’_11gher per—unhlt costs, then- supply
cause it's easy for suppliers to make more in response to will be less elastic—or inelastic. If production can
even a small increase in price. increase with constant per-unit costs, then supply

will be elastic.

It’s usually difficult to increase the supply of raw materials like oil, coal,
and gold without increasing costs—remember from Chapter 3 that the higher
the price, the deeper the mine—so the supply of raw materials is often not
very elastic. The supply for manufactured goods is usually more elastic since
production can often be increased at the same cost per unit by building
more factories. To fully understand the elasticity of supply, let’s consider
two goods that represent polar cases of the elasticity of supply: Picasso paint-
ings and toothpicks.

Picasso won’t be painting any more Guernicas no matter how high the price
of his paintings rises so the supply of Picasso paintings is not at all elastic—
perfectly inelastic would be a good working assumption.” A perfectly inelastic
supply curve is a vertical line. We show an example in the left panel of Figure
5.7, which indicates that even a very large increase in price won’t increase the
quantity supplied.

Toothpick manufacturers, however, can increase the supply of toothpicks
without an increase in their costs per toothpick by cutting down just a few
more trees and running them through the mill. Thus, a small increase in the
price of toothpicks will generate a large increase in quantity supplied; that
is, the supply of toothpicks will be very elastic—perfectly elastic would be
a good working assumption. A perfectly elastic supply curve is flat, which
indicates that even a tiny increase in price increases the quantity supplied by
a very large amount. We show a perfectly elastic supply curve in the right
panel of Figure 5.7.

It’s easy to expand the supply of toothpicks because even if the toothpick

Guernica—never again. industry doubles in size, the increases in the demand for wood will be neg-
Detail of painting by Pablo Picasso ligible, so the toothpick industry can expand without pushing up the price
of its primary input, wood. But if the housing industry were to double in

*Why 1sn’t the supply of Picasso paintings perfectly inelastic for certain? The supply of newly created Picasso
paintings is perfectly inelastic, but with a higher price more people will be induced to sell their Picasso paint-
ings so the market supply of Picasso paintings will be very inelastic but not necessarily perfectly inelastic.
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size, the demand for wood would increase dramatically, and since it takes time
to plant and harvest new trees, the price of wood and thus the price of houses
would increase in the short run. More generally, supply is more elastic when the
industry can be expanded without causing a big increase in the demand for that
industry’s inputs.

A closely related point is that the local supply of a good is much more elas-
tic than the global supply. The supply of oil to the world is inelastic because
world production won’t increase without a significant increase in the cost of
production per barrel. But imagine that more people move to Austin, Texas,
increasing the demand for oil in that city. It’s very easy to ship more oil to
Austin from other parts of the United States so the supply of oil to Austin is
well approximated by a perfectly elastic supply curve.

As with demand, supply tends to be more elastic in the long run than
in the short run because in the long run, suppliers have more time to ad-
just. Suppliers can respond to an increase in the price of bicycles fairly
quickly by running currently existing factories at higher capacity. Given
more time, however, suppliers can increase output at lower cost by build-
ing new factories.

For some goods, it’s almost impossible to increase output much in the short
run. The best Scotch whisky, for example, is aged in oak barrels for 10, 20, or
even 30 years. If the price of such high-quality Scotch whisky increases today,
it will be at least 10 years before supply can increase.

We summarize the primary factors that determine the elasticity of supply in
Table 5.3.

TABLE 5.3 Primary Factors Determining the Elasticity of Supply

Less Elastic More Elastic

Difficult to increase production at Easy to increase production at
constant unit cost constant unit cost

(e.g., some raw materials) (e.g., some manufactured goods)
Large share of market for inputs Small share of market for inputs
Global supply Local supply

Short run Long run

Calculating the Elasticity of Supply

The elasticity of supply also has a precise definition. The elasticity of supply = The elasticity of supply is a

is the percentage change in the quantity supplied divided by the percentage ~ measure of how responsive the

change in price quantity supplied is to a change in
price. It is computed by

Examples:
. . . . . _ %AQSupplicd
If the price of cocoa rises by 10% and the quantity supplied increases by E =~ APrice
o T3y h 0 rce
3%, then the elasticity of supply for cocoa is 75~ = 0.3.
If the price of coffee falls by 10% and the quantity supplied of coftee falls
by 1.5%, then the elasticity of supply for coffee is %gu/f =0.15.*

Using the Midpoint Method to Calculate the Elasticity of Supply As

with demand elasticities, it’s important to calculate percent changes for supply
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elasticities using the midpoint method. Here is the midpoint formula for the
elasticity of supply.

Y60 QSu lied
Elasticity of supply = E, = %Tr:ifé
Change in quantity supplied Lier ~ o
Average quantity B (QAfw + QBejbre)/ 2
Change in price N P s = Prre
Average price ( Pyt pBCﬂw) /2

Applications of Supply Elasticity

Let’s examine two important issues in public policy, gun buybacks and slave
redemption. In both cases, understanding the elasticity of supply is critical if
people are to evaluate these policies wisely.

Gun Buyback Programs The police in Washington, D.C., bought over
6,000 guns, no questions asked, from anyone coming to one of their gun buy-
backs held between August 1999 and December 2000. The program got a big
assist from then President Clinton and the Department of Housing and Urban
Development, which paid most of the buyback’s $528,000 cost. Millions of
dollars more were spent buying guns in Chicago, Sacramento, Seattle, and
dozens of other cities around the country.’

The theory of gun buybacks is that gun buybacks (1) reduce the number
of guns in circulation and (2) reductions in the number of guns in circula-
tion reduces crime. It’s not obvious that point (2) is true—guns are used for
self-defense as well as for crime so fewer guns could mean more crime. But we
don’t have to decide that controversial question here because simple economic
theory suggests that point (1) is false—gun buybacks in a city like Washington,
D.C., are unlikely to reduce the number of guns in circulation. Let’s see why.

We can analyze the effect of this program with a few questions. What kinds
of guns are most likely to be sold at the gun buyback, high-quality or low-
quality guns? And, what is the elasticity of supply of such guns to a city like
Washington, D.C.?

What type of gun is most likely to be sold at a gun buyback? The best gun
to sell at a buyback is one that you can’t sell anywhere else, so buybacks attract
low-quality guns. In one Seattle buyback, 17% of the guns turned in didn’t
even fire.®

Now here is the key question: What is the elasticity of supply of low-quality guns
to a city like Washington, D.C.? Recall from Table 5.3 that local supply curves are
typically more elastic than global or national supply curves. It’s estimated that there
are 150 to 200 million guns in the United States so there are plenty of low-quality
guns. So many that the supply of such guns to Washington, D.C., will be very
elastic—elastic enough to make perfectly elastic a good working assumption.

Now that we know that the supply of low-quality guns to Washington,
D.C., is very elastic, let’s draw the diagram and analyze the policy. In Figure 5.8,
we draw a perfectly elastic supply curve. With no buyback, the price of a low-
quality, used gun is $84 and 1,000 guns are traded in Washington. The gun
buy back program increases the demand for used guns, shifting the demand
curve outward, and the increase in demand pushes up the quantity of guns
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supplied in Washington, D.C., to 6,000 units.
But the supply is so elastic that the price of guns
doesn’t increase so even though the police buy

FIGURE 5.8

5,000 guns, the quantity of guns traded on th.e ;ﬁiﬁf
streets stays at 1,000. In other words, there is quality
guns

no net change in the number of guns on the
streets of D.C.

If this seems difficult to believe, imagine that
instead of guns, the Washington police decided
to buy back shoes. Remember, the idea of a a

Demand with buyback

gun buyback is to reduce the number of people 5o ; !
in Washington, D.C., with guns. Now, do you
think that a shoe buyback would reduce the l
number of people in Washington, D.C., with 1,000 6,000
shoes? Of course not. What will happen? Peo- De’ga”bd Wli(th

. . R no buybac Increase in
ple will sell their old shoes, the ones they don’t supply = buybacks

wear anymore. Some enterprising individuals
might even buy old shoes from thrift shops and

Supply of old, low-quality
guns in Washington, D.C.

sell those to the police. (In one Oakland gun Elasticity and Gun Buybacks In the initial equilibrium at point

buyback, some enterprising gun dealers from
Reno, Nevada, drove to Oakland and sold the

a, 1,000 low-quality guns are traded. When police buy guns, the
demand for guns increases, but since the supply of guns to a local
region is very elastic, the street price of guns does not increase.

police more than 50 low-quality guns.7) The As a result, the police can buy as many guns as they want, but

shoe buyback is unlikely to cause people to go there is no decrease in guns on the street.

shoeless, and for the same reasons a gun buy-
back is unlikely to cause people to go gunless.

The key point is that if the police can’t drive up the price of guns, then they
can’t reduce the quantity of guns demanded on the streets. And the price of
guns is determined not in Washington, D.C., but in the national market for
guns where millions of guns are bought and sold so a police buyback of 5,000
guns is too small to influence the price.

It’s even possible that gun buybacks will increase the number of guns in circu-
lation. Suppose that gun buybacks become a common and permanent feature of
the market for guns. Before the gun buyback, a purchaser of a new gun expects
that it will eventually wear out or otherwise fall in value until it becomes worth-
less. But when gun buybacks are common, someone buying a gun knows that if
it stops working, he can always sell it to the government. A buyback makes new
guns more valuable; now they come with an insurance policy protecting against
declines in value, which increases the demand for new guns.® You have probably
experienced the same effect—students are more willing to buy an
expensive textbook if they know they can easily sell it at the end
of the semester—but do keep this book forever!

Given the economic analysis, it’s not surprising that studies of
gun buybacks have shown them to be completely ineffective at

reducing crime.’

The Economics of Slave Redemption  Let’s return to our open-
ing example. Recall that Harvard sophomore Jay Williams flew to

the Sudan in fall 2000 to buy the freedom of people who had been
enslaved. Working with Christian Solidarity International, Williams

was able to buy and free 4,000 people. Donations came from all = jay Williams (right) in the Sudan.

over the United States, including a fourth-grade class in Denver.!”

x&ﬁbu?ﬁh(@:

AP/WIDE WORLD PHOTOS




80 ¢ PART 1 ® Supply and Demand

FIGURE 5.9
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The policy of slave redemption has been controversial. Some groups such
as Christian Freedom International, equally as humanitarian as Christian
Solidarity International, have argued that slave redemption can make a bad
situation even worse. Perhaps surprisingly, at the heart of the controversy is
the concept of the elasticity of supply. If groups who pay to free people from
slavery increase the demand for slaves, what effect will this have on the price of
slaves and on the incentives of those who traffic in people?

In Figure 5.9, we show the best case for slave redemption, when the sup-
ply curve is perfectly inelastic (vertical). When the supply curve is perfectly
inelastic, there is a fixed number of slaves no matter what the price. As a result,
every person ransomed and freed is one less slave held in captivity. This may
be the case that people like Jay Williams were implicitly thinking of when they
flew to the Sudan.

Let’s take a closer look at Figure 5.9. Before the slave redemption program
begins, the price of a slave is $15, a realistic number for slaves in Sudan, and there
are 1,000 slaves bought and held in captivity every year (point a). With the re-
demption program, the demand for slaves increases (shifts outward), which pushes
the price of slaves up to $50 (point b). Now here is the key: At a price of $50, the
quantity of slaves demanded by potential slave owners decreases to 200 (point ).
The remaining 800 slaves are bought and freed by the redeemers. Because there is
no increase in the quantity supplied in this case, every slave purchased means one
less person held in slavery. Note that slave redemption works by driving up the
price of slaves so high that potential owners cannot afford to buy slaves. In other
words, to work well, slave redeemers must outbid potential slave owners.

Unfortunately, the supply of slaves is unlikely to be pertectly inelastic. We
return to one of the primary lessons of this book, incentives. When people en-

Slave Redemption Works
Best When the Supply
Curve for Slaves Is Perfectly
Inelastic In the initial equilib-
rium at point a, potential slave
owners purchase 1,000 slaves
at a price of $15. The increase
in demand from the redeemers
pushes up the price of slaves
to $50 at point b. At the higher

Demand from potential price, the quantity of slaves de-

slave owners plus manded by potential slave own-
demand from ers is just 200 so the redeemers
redeemers are able to free 800 slaves.

Since there is no increase in the
quantity supplied, every slave
purchased is a slave freed.

200

1,000

Quantity of

\ slaves (per year)

Freed slaves
(800)

Slaves held in captivity
before the redemption
program
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FIGURE 5.10
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Slave Redemption When the Supply Curve Is Not Perfectly Inelastic \When
the slave redeemers enter the market, the demand for slaves increases and the
price rises from $15 at point a to $30 at point b. At the higher price, potential slave
owners demand just 600 slaves, or 400 fewer than before—that’s the good aspect
of slave redemption. But at the higher price, slave traffickers increase the quantity
of slaves supplied from 1,000 to 2,200. The slave redeemers free 1,600 slaves, but
1,200 of these people would not have been enslaved had it not been for the in-
crease in demand; thus, on net just 400 slaves are freed.

ter the market to buy back slaves and increase the price of slaves, they increase
the incentive to capture more slaves.

Figure 5.10 analyzes the more realistic case when the supply curve is not per-
fectly inelastic. In the initial equilibrium, the price of slaves is $15 and potential
owners buy 1,000 slaves (point a). When the redeemers enter the market, the
demand for slaves increases and the price increases from $15 to $30 (point b).
The price of slaves does not increase as much as when the supply curve was per-
fectly inelastic because some of the increased demand for slaves is met by a greater
quantity supplied. At a price of $30, the quantity of slaves demanded by potential
owners falls from 1,000 to 600 (point ¢), but notice also that the total number of
people captured by human traffickers increases by 1,200 to 2,200 (point b). Of
these 2,200, 1,600 are freed by the redeemers, leaving 600 held in captivity.

Let’s summarize: Before redemption, 1,000 slaves were demanded by slave
owners. After redemption, demand has dropped to 600 slaves from these slave
owners. This is the good result of the redemption program. But due to the
higher price of slaves, slave traffickers increase the quantity of slaves from 1,000
to 2,200. The redeemers free 1,600 of these 2,200 slaves, but 1,200 of these
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would not have been enslaved had it not been for the increase in demand.
Thus, on net, the slave redeemers free just 400 slaves.

The key point is this: The additional demand for slaves from those who
wish to free slaves pushes up the price of slaves, which reduces the quan-
tity demanded—that’s good. But the higher price also pushes up the quantity
supplied—that’s bad.

Thus, slavery redemption programs create a true dilemma. The groups that
buy freedom can reduce the number of slaves held in captivity, but only at the
price of increasing the number of people who are enslaved for at least some
time. An economist can point to this dilemma but economics does not offer a
solution (and unfortunately neither does anyone else).

Is there any evidence on the effect of slave redemption programs? Remem-
ber that one sign of whether the redemption program is working is how much
the program increases the price of slaves. Higher prices mean that the redeem-
ers are outbidding potential slave traffickers. Data on slave prices in the Sudan
are unreliable, but the fragmentary data that do exist are not encouraging.
Although the redemption program initially appeared to raise prices, prices soon
began to fall.!! Recall that supply tends to be more elastic in the long run—
thus, the data on prices are consistent with a supply curve that became more
elastic over time. Since redemption programs are less effective when the elas-
ticity of supply is greater, the data on prices suggest that the program became
less effective over time.

Finally, let us note some further complications. Slavery in the Sudan is part
of a larger civil war—the government in Khartoum permits and even encour-
ages slave traffickers who attack the government’s enemies. When redeemer
groups buy slaves, they are funding not simply slave traftickers but shock
troops in a civil war. Guns bought with money received from selling slaves can
be used to kill as well as to enslave. Even if we concluded that slave redemp-
tion was on average good for the slaves, it might not be good once we account
for all of the external effects of enriching slave raiders. (We explain the idea of
external effects at greater length in Chapter 10.)

CHECK | YOURSELF Ultimately, the only way to truly end slavery is to raise the punishment

> A computer manufacturer
makes an experimental com-
puter chip that critics praise,
leading to a huge increase in
the demand for the chip. How
elastic is supply in the short
run? What about the long run?

> Will the same increase in the
demand for housing increase
prices more in Manhattan or in
Des Moines, lowa?

for buying or selling slaves so high that there is no longer a market for slaves.
Doing this in the Sudan will require an end to the civil war and the establish-
ment of the rule of law.”

Using Elasticities for Quick Predictions (Optional)

© Economists are often asked to predict how shifts in demand and supply will
i change market prices. Two simple price-change formulas make it possible to
E make quick predictions for price changes using elasticities.'?

Percent change in demand
[El + E,

Percent change in price from a shift in demand =

Percent change in supply
|E,| + E,

Percent change in price from a shift in supply = —

*For more on the difficult ethics and economics of slave redemption, see the essays in Kwame Anthony
Appiah and Martin Bunzl. 2007. Buying Freedom: The Ethics and Economics of Slave Redemption. (Princeton, NJ:
Princeton University Press). See especially, Chapter 1, “Some Simple Analytics of Slave Redemption,” by
Dean S. Karlan and Alan B. Krueger, for an incisive economic analysis that we have drawn on.
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These formulas are approximations that work well when the percent change
in demand or supply is small, say, 10% or less.!*> Let’s apply the formula to an
interesting problem.

How Much Would the Price of Oil Fall if the Arctic
National Wildlife Refuge Were Opened Up for Drilling?

The Arctic National Wildlife Refuge (ANWR) is the largest of Alaska’s 16 na-
tional wildlife refuges. It is believed to contain significant deposits of petroleum.
Former President George W. Bush argued in favor of drilling in ANWR.

Increasing our domestic energy supply will help lower gasoline prices and
utility bills. We can and should produce more crude oil here at home
in environmentally responsible ways. The most promising site for oil in
America is a 2,000 acre site in the Arctic National Wildlife Refuge, and
thanks to technology, we can reach this energy with little impact on the
land or wildlife.'

Some environmentalists disagree about whether the oil can k|
be produced in environmentally responsible ways. We will leave
that debate to others. What do economists say about the former
president’s assertion that “Increasing our domestic energy supply
will help lower gasoline prices and utility bills“? An increase in
supply will lower prices, but by how much?

The Department of Energy’s Energy Information Service (EIS)
predicts that production from ANWR will average about 800,000
barrels per day, or a little bit less than 1% of worldwide oil pro-
duction (86 million barrels per day in 2010 and increasing slowly
over time). Let’s be generous and suppose that ANWR increases
world supply by 1%. Since the elasticity of demand for oil is about
—0.5 and in the long run the best estimate of the elasticity of sup-
ply is about 0.3, using our price formula, we have

At what price should we drill for oil in ANWR?

1%

Percent change in price of oil from a 1% increase in supply = —m

= —1.25%

A 1.25% fall in price won’t seem like very much when you are gassing up at
the pump but don’t forget that every user of oil in the world will benefit from the
fall in price—so a fall of 1.25% is nothing to sneeze at.

So should we drill for oil in ANWR or not? The answer will depend on
the value of conservation, the costs of drilling for oil (including the costs of a
potential oil spill such as occured in the Gulf of Mexico), and the price and
quantity of oil that can be recovered. Not an easy calculation!

O Takeaway

The elasticity of demand measures how responsive the quantity demanded is to a
change in price—the more responsive, the more elastic the demand. Similarly, the
elasticity of supply measures how responsive the quantity supplied is to a change in
price—the more responsive, the more elastic the supply.

JOEL SARTORE PHOTOGRAPHY



84 o PART 1 ® Supply and Demand

In Chapter 4, we learned how to shift the supply and demand curves to pro-
duce qualitative predictions about changes in prices and quantities. Estimating elas-
ticities of demand and supply is the first step in quantifying how changes in demand
and supply will affect prices and quantities. You should know how to calculate
elasticities of demand and supply using data on prices and quantities.

The elasticity of demand tells you how revenues respond to changes in price
along a demand curve. If the | E;| < 1, then price and revenue move together,
and if | E,| > 1, then price and revenue move in opposite directions. We used
these relationships to explain why decreases in the price of food have made farm-
ing a smaller share of the economy, but decreases in the price of computer chips
have made computing a larger share of the economy. We also used the same
relationship to explain why the war on drugs can strengthen the very people it is
trying to weaken.

You don’t need to do statistical studies of demand and supply to get use-
ful information about elasticities. Once you understand the concept, a little
common sense will tell you that the supply curve for low-quality guns in
Washington, D.C., is very elastic. And, if you can reason that the supply of
low-quality guns to Washington, D.C., is very elastic, a little economics will
tell you that gun buyback programs are a waste of taxpayer dollars. Similar
reasoning suggests how slave redemption programs might harm more people
than they benefit.

Elasticity is a bit dry but it’s a useful concept and it will appear again in this
book when we come to discuss taxes in Chapter 6 and monopoly in Chapter 13.

OCHAPTER REVIEW

KEY CONCEPTS

2. For each of the following pairs, which of

Elasticity of demand, p. 66
Inelastic, p. 69

Elastic, p. 69

Unit elastic, p. 69
Elasticity of supply, p. 75

FACTS AND TOOLS

1. For each of the following pairs, which of the

two goods is more likely to be inelastically
demanded and why? Table 5.1 should help:

a. Demand for tangerines vs. demand for fruit

b. Demand for beef next month vs. demand for
beef over the next decade

c. Demand for Exxon gasoline at the corner
of 7th and Grand vs. demand for gasoline in
the entire city

d. Demand for insulin vs. demand for vitamins

the two goods is more likely to be elastically
supplied? Table 5.3 should help:

a. Supply of apples over the next growing sea-
son vs. supply of apples over the next decade

b. Supply of construction workers in
Binghamton, NY, vs. supply of construction
workers in New York state

c. Supply of breakfast cereal vs. supply of food
d. Supply of gold vs. supply of computers

. Indicate whether the demand for the good

would become more elastic or less elastic after
each of the following changes. (Note that in
each of these cases, the demand curve may also
shift inward or outward, but in this question we
are interested in whether the demand becomes
more or less elastic.) Briefly justify your answer.

a. The demand curve for soap after wide un-
derstanding that bacteria and other organisms
cause and spread disease

b. The demand curve for coal after the
invention of nuclear power plants



c. The demand curve for cars as more employ-
ers allow employees to telecommute

d. The demand curve for a new television
during an economic boom

. For each of the following, indicate if the supply
for the good would become more elastic or

less elastic as a result of each change and briefly
justify your answer (once again, in each case
the supply curve will also shift, but we are
interested in changes in the elasticity).

a. The supply curve for diamonds if a new
process for manufacturing diamonds is created

b. The supply curve for food if pesticides and

fertilizers were banned

c. The supply curve for plastic if a very large
share of oil output was used to make plastic

d. The supply curve for nurses after several
years of increasing wages in nursing

. Let’s work out a few examples to get a sense
of what elasticity of demand means in practice.
Remember that in all of these cases, we’re
moving along a fixed demand curve—so think
of supply increasing or decreasing, while the
demand curve is staying in the same place.

a. If the elasticity of demand for college text-
books is —0.1 and the price of textbooks
increases by 20%, how much will the
quantity demanded change, and in what
direction?

b. In your answer to part a, was your answer in
percentages or in total number of textbooks?

c. If the elasticity of demand for spring break
packages to Cancun is —5, and if you no-
tice that this year in Cancun the quantity
of packages demanded increased by 10%,
then what happened to the price of Cancun
vacation packages?

d. In your college town, real estate develop-
ers are building thousands of new student-
friendly apartments close to campus. If you
want to pay the lowest rent possible, should
you hope that demand for apartments is
elastic or inelastic?

e. In your college town, the local government
decrees that thousands of apartments close
to campus are uninhabitable and must be
torn down next semester. If you want to
pay the lowest rent possible, should you
hope that demand for apartments is elastic
or inelastic?
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f. If the elasticity of demand for ballpoint pens
with blue ink is —20, and the price of ball-
point pens with blue ink rises by 1%, what
happens to the quantity demanded?

g. What’s an obvious substitute for ballpoint
pens with blue ink? (This obvious substitute
explains why the demand is so elastic.)

. It’s an important tradition in the Santos family

that they eat the same meal at their favorite
restaurant every Sunday. By contrast, the Chen
family spends exactly $50 for their Sunday meal
at whatever restaurant sounds best.

a. Which family has a more elastic demand for
restaurant food?

b. Which family has a unit elastic demand for
restaurant food? (Hint: How would each
tamily respond to an increase in food prices?)

. The U.S. Department of Agriculture (USDA)

has been concerned that Americans aren’t
eating enough fruits and vegetables, and they’ve
considered coupons and other subsidies to
encourage people—especially lower-income
people—to eat these healthier foods. Of course,
if people’s demand for fruits and vegetables

is perfectly inelastic, then there’s no point in
giving out coupons (Thought question: Why?).
If instead the demand is only somewhat elastic,
there may be better ways to spend taxpayer
dollars.

This is clearly a situation where you’d want
to know the elasticity of fruit and vegetable
demand: If people respond a lot to small
changes in price, then government-funded
fruit and vegetable coupons could make poorer
Americans a lot healthier, which might save
taxpayers money if they don’t have to pay for
expensive medical treatments for unhealthy
eaters. There are a lot of links in this chain
of reasoning—all of which are covered in
more advanced economics courses—but the
first link is whether people actually have
elastic demand for fruits and vegetables. The
USDA’s Economic Research Service employs
economists to answer these sorts of questions,
and a recent report contained the following
estimated elasticities (Source: Diansheng
Dong and Biing-Hwan Lin. 2009. “Fruit and
Vegetable Consumption by Low-Income
Americans: Would a Price Reduction Make
a Difference?” In Economic Research Report 70,
USDA).
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Fruit Elasticity of Demand
Apple -0.16
Banana —0.42
Grapefruit -1.02
Grapes -0.91
Orange —-1.14

a. Based on these demand elasticity estimates,
which fruit is most inelastically demanded?
Which 1s most elastically demanded?

b. For which of these fruits would a 10% drop
in price cause an increase in total revenue
from the sale of that fruit?

c. If the government could only offer “10%
off” coupons for three of these fruits, and
it wanted to have the biggest possible effect
on quantity demanded, which three fruits
should get the coupons?

d. Overall, the authors found that for the average
fruit, the elasticity of demand was about —0.5.
Is the demand for fruit elastic or inelastic?

. On average, old cars pollute more than newer
cars. Therefore, every few years, a politician
proposes a “cash for clunkers” program:

The government ofters to buy up and destroy
old, high-polluting cars. If a “cash for clunkers”
program buys 1,000 old, high-polluting cars,

is this the same as saying that there are 1,000
fewer old, high-polluting cars on the road?
‘Why or why not?

. As we noted in the chapter, many economists
have estimated the short-run and long-run
elasticities of oil demand. Let’s see if a rise in the
price of oil hurts oil revenues in the long run.
Cooper, the author cited in this chapter, found
that in the United States, the long-run elasticity
of oil demand is —0.5.

a. If the price of oil rises by 10%, how much
will the quantity of oil demanded fall: By
5%, by 0.5%, by 2%, or by 20%?

b. Does a 10% rise in oil prices increase or de-
crease total revenues to the oil producers?

c. Some policymakers and environmental sci-
entists would like to see the United States
cut back on its use of oil in the long run.
We can use this elasticity estimate to get a

rough measure of how high the price of oil
would have to permanently rise in order to
get people to make big cuts in oil consump-
tion. How much would the price of oil have
to permanently rise in order to cut oil con-
sumption by 50%?

d. France has the largest long-run elasticity of
oil demand (—0.6) of any of the large, rich
countries, according to Cooper’s estimates.
Does this mean that France is better at re-
sponding to long-run price changes than
other rich countries, or does it mean France
is worse at responding?

10. Figure 5.3 and Table 5.2 both set out some

11.

important but tedious rules. Let’s practice them,
since they are quite likely to be on an exam.
For each of the cases below, state whether the
demand curve is relatively steep or flat, and
whether a fall in price will raise total revenue or
lower it. In this case, note that we present the
elasticity in terms of its absolute value.

a. Elasticity of demand = 0.2
b. Elasticity of demand = 2.0
c. Elasticity of demand = 10.0
d. Elasticity of demand = 1.1
e. Elasticity of demand = 0.9

A lot of American action movies are quests

to eliminate a villain. If in real life villains

are elastically supplied (like guns for buyback
programs), should we care whether the hero
captures a particular villain? Why or why not?

THINKING AND PROBLEM SOLVING

1.

During the Middle Ages, the African city of
Taghaza quarried salt in 200-pound blocks to be
sent to the salt market in Timbuktu, in present-
day Mali. Travelers report that Taghazans used
salt instead of wood to construct buildings.

Compared with other towns without big salt
mines, was the demand for wood more elastic or
less elastic in Taghaza? How do you know?

. Suppose that drug addicts pay for their addiction

by stealing: So the higher the total revenue of
the illegal drug industry, the higher the amount
of theft. If a government crackdown on drug
suppliers leads to a higher price of drugs, what
will happen to the amount of stealing if the
demand for drugs is elastic? What if the demand
for drugs is inelastic?
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3. Henry Ford famously mass-produced cars at of the air than the government’s plan to get
the beginning of the twentieth century, starting guns off the street?
Ford Motor Company. He made millions 5. How might elasticities help to explain why

because mass production made cars cheap

to make, and he passed some of the savings

to the consumer in the form of a low price.
Cars became a common sight in the United
States thereafter. Keeping total revenue and its

people on vacation tend to spend more for food
and necessities than the local population?

6. In the short run, the price elasticity of the demand
and supply of electricity can be very low.

relationship with price in mind, do you expect a. How might revenue for the electricity in-
the demand for cars to be elastic or inelastic dustry change if one power plant were shut
given the story of Henry Ford? down for maintenance, reducing supply?

b. If one power company owned many power
plants, would it have a short-term incentive
to keep all of its plants running, or could it
have a short-term incentive to shut down a
power plant now and then?

7. Immigration is a fact of life in the United
States. This will lead to a big boost in the labor
supply. What field would you rather be in:

a field where the demand for your kind of labor
is elastic or a field where the demand for your
kind of labor is inelastic?

8. In the world of fashion, the power to imitate
a trendy look is the power to make money.
Stores such as H&M and Forever 21 focus on
imitating fashions wherever possible: As soon
as they see that a new look is coming along,
something people are willing to pay a high
price for, they start cranking out that look.
Do these imitation-centered stores make the
supply of clothing more elastic or less elastic?
How can you tell?

4. In Chapter 10, you’'ll see that we recently
purchased permits to pollute the air with sulfur
dioxide (SO,). We didn’t use the permits:
Instead, we threw them out. In other words,

we bought permits for the same reason the
government buys guns in gun buyback
programs—to prevent what we bought from

being used. As we discussed in the chapter, gun 9. Let’s practice the midpoint formula. Calculate
buyback programs have failed. So why is our : the elasticity of demand for each of the
plan to buy permits more likely to get SO, out i following goods or services.
Beginning Beginning Ending Ending
Good or Service Price Quantity Price Quantity Elasticity
Daily movie ticket sales in $6 50,000 $10 40,000

Denver, Colorado

Weekly milk sales at Loma Vista $1 1,000 $1.50 800
Elementary School

Weekly round-trip ticket sales, $500 10,000 $1,000 9,000
New York to San Francisco

Annual student enrollments, $6,000 40,000 $9,000 39,000
Upper Tennessee State University
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CHALLENGES

1. In this chapter, we’ve emphasized that the

elasticity of supply is higher in the long run
than in the short run. In a lot of cases, this is
surely true: If you see that jobs pay more in the
next state over, you won’t move there the next
week but you might move there next year. But
sometimes the short-run elasticity will be higher
than the long-run elasticity.

Austan Goolsbee found an interesting
example of this when he looked at the elasticity
of income of highly paid executives with respect
to taxes. In 1993, then President Clinton passed
a law raising income taxes. This tax hike was
fully expected: He campaigned on it in 1992.

a. What do you expect happened to executive
income in the first year of the tax increases?
‘What about in subsequent years?

Here’s a hint: Top executives have a lot
of power over when they get paid for their
work: They can ask for bonuses a bit earlier,
or they can cash out their stock options a bit
earlier. Literally, this isn’t their “labor sup-
ply,” it’s more like their “income supply.”

(Source: Goolsbee, Austan. 2000. What happens when

you tax the rich? Evidence from executive compensation.

Journal of Political Economy 108(2): 352-378. For a book on

the topic written by a leading economist, see Joel Slemrod,
ed. 2000. Does Atlas Shrug? Cambridge, MA: Harvard Uni-
versity Press).

b. Goolsbee estimated that the short-run
elasticity of “income supply” for these
executives was 1.4, while the long-run

elasticity of “income supply” was 0.1.
(Note: Goolsbee used a variety of statistical
methods to look for these elasticities, and
all came to roughly the same result.) If taxes
pushed down their take-home income by
10%, how much would this cut the amount
of income supplied in the short run? In the
long run?

c. You are a newspaper reporter. Your editor
tells you to write a short story with this title:
“Goolsbee’s research proves that tax hikes
make the rich work less.” Make your case in
one sentence.

d. You are a newspaper reporter. Your editor
tells you to write a short story with this title:
“Goolsbee’s research proves that tax hikes
have little effect on work by the wealthy.”
Make your case in one sentence.

e. Which story is more truthful?

We saw that a gun buyback program was
unlikely to work in Washington, D.C. If

the entire United States ran a gun buyback
program, would that be better at eliminating
guns or worse? Why? What about if the gun
buyback was also accompanied by a law making
(at least some) guns illegal?

Using the data from the ANWR example,
what will be the percentage increase in quantity
supplied if ANWR raises supply by 1%? No,
this isn’t a trick question, and the formula is
already there in the chapter. Why isn’t this
number just 1%?



Elasticity and Its Applications ® CHAPTER 5 ¢ 89

Other Types of Elasticities

Economists often compute elasticities any time one variable is related to an-
other variable. Klick and Tabarrok, for example, find that a 50% increase in
the number of police on the streets reduces automobile theft and theft from
automobiles by 43%, so the elasticity of auto crime with respect to police is
—43%/50% = —0.86. Gruber studies church attendance and he finds an inter-
esting relationship: The more people give to their church, the less likely they
are to attend! In other words, people regard money and time as substitutes and
those who give more of one are likely to give less of the other. Gruber calcu-
lates that a 10% increase in giving leads to an 11% decline in attendance or an
elasticity of attendance with respect to giving of —11%/10% = —1.1.1

Thus, any time there is a relationship between two variables A and B, you
can always express the relationship in terms of an elasticity. Two other fre-
quently used elasticities in economics are the cross-price elasticity of demand
and the income elasticity of demand.

The Cross-Price Elasticity of Demand

The cross-price elasticity of demand measures how responsive the quantity
demanded of good A is to the price of good B.

Cross-price elasticity of demand =

Percentage change in quantity demanded of good A %A Qbemanded, 4

Percentage change in price of good B N %AP, .

Given data on the quantity demanded of good A at two different prices of
good B, the cross-price elasticity can be calculated using the following formula:

Change in quantity demanded A g, 4~ R, 4
Average quantity A B (QAfzey, aT QB(}ﬂ)re, A2
Change in price B N Py 8~ Poyore,

Average price B (pAﬂM, LT PBgfm) /2

The cross-price elasticity of demand is closely related to the idea of substitutes
and complements. If the cross-price elasticity is positive, an increase in the
price of good B increases the quantity of good A demanded so the two goods
are substitutes. If the cross-price elasticity is negative, an increase in the price
of good B decreases the quantity of good A demanded so the two goods are
complements.

If the cross-price elasticity >0, then goods A and B are substitutes.

If the cross-price elasticity <0, then goods A and B are complements.

The Income Elasticity of Demand

The income elasticity of demand measures how responsive the quantity demanded
of a good is with respect to changes in income.
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Percentage change in quantity demanded

Income elasticity of demand = —
Percentage change in income

%A QDemaVLded
%A

Income

As usual, given data on the quantity demanded at two different income levels,
the income elasticity of demand can be calculated as

Change in quantity demanded Ler ~ s

Average quantity . (QA_fter + QB(fare)/ 2
Change in income N Liger = Tpypone
Average income ( IAfw + [Before) /2

The income elasticity of demand can be used to distinguish normal from inferior
goods. Recall from Chapter 3 that when an increase in income increases the demand
for a good, we say the good is a normal good. And a good like Ramen noodles, for
which an increase in income decreases the demand, is called an inferior good.

If the income elasticity of demand > 0, then the good is a normal good.

If the income elasticity of demand << 0, then the good is an inferior good.
Sometimes economists also distinguish normal from “luxury” goods, where
a luxury good is defined as one where, say, a 10% increase in income causes
more than a 10% increase in the quantity of the good demanded. Thus,

If the income elasticity of demand > 1, then the good is a luxury good.
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Using Excel to Calculate Elasticities

Let’s use a spreadsheet to compute the elasticity of demand along the two de-
mand curves illustrated in Figure 5.1.

The first step is to input the basic data into the spreadsheet. For the demand
curve labeled demand curve I, we have Q Before=100, Q After=95, P Be-
fore=$40, and P After=$50 and for the demand curve labeled demand curve
E, we have Q Before=100, Q After=20, P Before=$40, and P After=$50.
(By the way, it doesn’t matter which price-quantity pair you call before and
which after.) Your spreadsheet should like look Figure A5.1.

FIGURE AS.1

A B
Q Before Q After
100 95
P Before P After
40 50

Q Before Q After
100 20

P Before P After
40 50

OO (N(D ||| WIN| =

Gl IS
=

Now remember our formula for calculating an elasticity:

QA fter o QBgfo re

lastici £ — _ %AQD('mandad _ (QAﬂ07+ QBffore)/Z
" whae demand = Ed - Y%oAPrice PAﬂer B PBefare

(PAfter + PB@fore)/Z

Let’s input the formula in two parts: the %AQ on the top and %APrice on the
bottom, as in Figure A5.2.
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FIGURE AS5.2

C2 - # =(B2-A2)/((B2+A2)/2)*100
A | B mea b | E |

1 |Q Before Q After  %Change in Quantity

2 100 95| -5.12821_|

3 |P Before P After %Change in Price

4 40 50 2222222

5

6

7 |Q Before Q After %(Change in Quantity

8 100 20 -133.333

9 |P Before P After %Change in Price

10 40 50 2222222

11

Notice the formula in cell C2, = (B2 — A2)/(B2 + A2/2) X 100, that’s
the percentage change in quantity along demand curve 1. There is a similar
formula in C4 for the percentage change in price and then these are repeated
for demand curve E.

We can then finish oft the spreadsheet by dividing C2/C4 and taking the
absolute value, which gives us Figure A5.3.

F2 v # =ABS(C2/C4)
A [ B | ¢ | b | e /NS
Q Before Q After  %Change in Quantity

| 100 95 -5.12821 Elasticity I 0.230769!
P Before P After  %Change in Price
40 50 2222222

|Q Before Q After  %Change in Quantity

100 20 -133.333 Elasticity 6
P Before P After %Change in Price

10 40 20 2222222

Fortunately, the answer is consistent with what we said earlier in the chap-
ter! Along this region of the curve labeled demand curve I, the elasticity is
0.231 < 1 or inelastic, and along this region of demand curve E, the elasticity
is 6 > 1 or elastic.



Taxes and Subsidies

CHAPTER OUTLINE

argued one estate planner in 2010. In 2010, the U.S.

estate tax temporarily disappeared, giving the very wealthy a big
tax break, so long as they died. George Steinbrenner was one billionaire
who timed it right. The owner of the New York Yankees, worth an es-
timated $1.1 billion, died in 2010, leaving the IRS next to nothing. If
Steinbrenner had died in 2009 or 2011, he would have likely owed about
$500 million.

The temporarily disappearing estate tax created some peculiar incentives.
In 2009, it paid to keep wealthy grandma on life support until at least January
1, 2010, but in 2010, it was financially better to pull the plug. Could financial
incentives really make a difference in when people die? Before you answer, it
may help to know that in the last week of 1999, New York hospitals reported
fewer deaths than usual. The following week there were more deaths than
usual. Why? Could it be that people willed themselves to live to see the dawn
of the twenty-first century? People also show a small but noticeable trend to
live until after their birthdays or other major events.

If death can be postponed for major events, then why not postpone death to
save on taxes? In fact, two economists, Wojciech Kopczuk and Joel Slemrod,
found that in Australia a $10,000 reduction in the estate tax can postpone death
by about a week! (To be fair, however, it could also be that the heirs to the
inheritance alter death certificates so as to lower their taxes.)

If all this seems a bit macabre, don’t worry— not only can deaths be post-
poned for tax reasons, births can also be advanced. Parents get a tax deduction
for dependents like children, and so long as the child is born before the clock
strikes midnight on December 31st, the family gets the deduction for the entire
year. Thus, compared with a child born in early January, a child born in late

” I f you're super-wealthy, it’s a good year to die,” so

93
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December can save parents thousands of dollars. Journalist David Leonhardt
wrote about this incentive in The New York Times:

Unless you're a cynic, or an economist, I realize you might have trouble be-
lieving that the intricacies of the nation’s tax code would impinge on some-
thing as sacred as the birth of a child. But it appears that you would be wrong.

Not only are more children born in late December than in early January, but
also the extra births appear to be clustered among those who have the most to
gain from a tax deduction, exactly as a cynic or an economist would predict.
Leonhardt coined the term “national birth day” to indicate the day of the year
on which the largest number of births occurs. For a long time, “national birth
day” was around mid-September (probably because it was cold and dark the
previous December!). But amazingly, as induced labor, Caesarian sections, and
taxes have all increased, the day of the year on which the largest number of
births occur has now moved to late December!!

In this chapter, we examine taxes and also subsidies, which are payments from the
government for production. The analysis will draw on our understanding of demand
and supply and also on our understanding of elasticity from the last chapter.

Commodity Taxes

Commodity taxes are taxes on goods. Well-known commodity taxes include
those on fuel, liquor, and cigarettes, although in the United States most com-
modities are taxed in one way or another. We will emphasize the following
truths about commodity taxation:

1. Who ultimately pays the tax does not depend on who writes the check to
the government.

2. Who ultimately pays the tax does depend on the relative elasticities of de-
mand and supply.

3. Commodity taxation raises revenue and reduces the gains from trade
(creates deadweight loss).
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Who Ultimately Pays the Tax Does Not Depend
on Who Writes the Check

Imagine that the government is considering a tax on apples. The government
can collect the tax in either of two different ways (assume that each method
is equally costly to implement). The government can tax apple sellers $1 for
every basket supplied, or they can tax apple buyers $1 for every basket of ap-
ples bought. Which tax scheme is better for apple buyers?

Surprisingly, the answer is that the tax has exactly the same eftects whether
it is “paid” for by sellers or “paid” for by buyers. It is one of the great insights
of economics that who ultimately pays a tax is determined not by the laws of
Congress but by the laws of supply and demand.

Let’s consider the effect of'a $1 tax on apple sellers, which we analyze begin-
ning with Panel A of Figure 6.1 below. As we discussed in Chapter 3, as far as
sellers are concerned, a tax is the same as an increase in costs. Thus, if with no
tax, sellers require a minimum of $1 per basket to sell 250 baskets of apples, then
with a $1 tax they will require $2 per basket to sell the same quantity—$1 for
their regular costs and $1 for their tax cost. Similarly, if with no tax, sellers re-
quire a minimum of $3 per basket to sell 1,250 baskets, then with a $1 tax they
will require $4 per basket. Following through on this logic, we see that a $1 tax
shifts the supply curve up at every quantity by exactly $1.

Panel B of Figure 6.1 adds a demand curve to show the eftect of the tax on
the market for apples. With no tax, the equilibrium is at point a with a price of
$2 per basket and a quantity of 700. If apple sellers must pay a $1 tax for every
basket supplied, the supply curve shifts up by $1 and the new equilibrium is at
point b with a higher price of $2.65 and a smaller quantity consumed of 500.

Students are sometimes surprised that a $1 tax does not necessarily raise the
price by $1. To see why, imagine that the price did rise by $1. In that case, the
price would rise to $3 at point ¢. But is point ¢ an equilibrium?

FIGURE 6.1

Panel A Panel B
Price Supply Price
of apples with $1 tax of apples Supply
(per basket) (per basket) with $1 tax
$4 Supply $4

without
$1 tax
3
Price paid by
buyers = $2.657

Price received by
sellers = $1.65
1

250 1250 250 500 700 1250

Quantity of apples Quantity of apples
(baskets) (baskets)

A Tax on Apple Sellers

Panel A: A $1 tax on apple sellers shifts the supply curve up by $1.

Panel B: A $1 tax on apple sellers shifts the supply curve up by $1, changing the equilibrium
from point a to point b.
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No. Point ¢ is not an equilibrium because at point ¢, the quantity supplied is
greater than the quantity demanded. In other words, apple sellers in this mar-
ket find that if they try to pass all of the tax onto apple buyers by raising the
price to $3 per basket, there are not enough buyers to purchase 700 baskets, so
sellers have excess supply. What incentives does this create? As they compete
to obtain buyers, sellers must bid the price down. As the price falls, sellers sup-
ply fewer apples until the new equilibrium is reached at point b.

With the tax, buyers pay $2.65 per basket and sellers receive $1.65 per bas-
ket ($2.65 minus the $1 tax they must send to the government). Notice that
the difference between the price that buyers pay and the price that sellers re-
ceive is equal to the tax. In fact, so long as the tax doesn’t drive the industry
out of existence, it will always be the case that

The tax = Price paid by buyers — Price received by sellers

What happens if instead of taxing sellers, the government taxes buyers?
We illustrate beginning with Panel A of Figure 6.2. Imagine that before the
tax buyers were willing to pay up to $4 per basket to purchase 100 baskets.
If buyers must pay a $1 tax on fop of the price, what is the most that they will
now be willing to pay? Correct, $3. That is, if the buyers value the apples at
$4 per basket but they must pay a tax of $1 to the government, then the most
the buyers will be willing to pay the apple suppliers is $3 per basket (since the
total price including the tax will now be $4). Similarly, if before the tax buy-
ers were willing to pay up to $2 per basket to purchase 700 baskets, then after
the $1 tax they will be willing to pay to the sellers at most $1 per basket for
the same quantity. Following through on this logic, we see that a tax of $1 on
buyers shifts the demand curve down at every quantity by $1.

FIGURE 6.2

Panel A Panel B
Price Price SUPF;:)’
of apples of apples D wit
(per basket) (per basket) emand $’Ltax
$4 $4 o

3
Price paid by]f Suppl
buyers = $2.65 wi'ﬁw%zt
$1 tax
Price received by

1 sellers = $1.65
"N Demand ] Demand
A b without without
1 1 $1 tax $1 tax
100 700 1250 250 500 700 1250
Quantity of apples Quantity of apples
(baskets) (baskets)

A Tax on Apple Buyers

Panel A: A $1 tax on apple buyers shifts the demand curve down by $1.

Panel B: A $1 tax on apple buyers shifts the demand curve down by $1, changing the
equilibrium from point a to point d.
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Panel B shows the market for apples. With no tax, the
equilibrium is at point a with a price of $2 and a quantity of
700. With the $1 tax on apple buyers, the demand curve shifts \
down by $1 and the new equilibrium is at point d with a price ‘
of $1.65 and a quantity of 500.

Notice that with the tax, apple buyers pay a total price of
$2.65 ($1.65 in market price plus $1 tax) and apple sellers re-
ceive $1.65. In other words, the price buyers pay, the price
sellers receive, and the quantity traded (500 baskets) are identi-
cal to what they were when the tax was placed on apple sellers.

We can see what is going on by also showing in Panel
B of Figure 6.2 a dotted supply curve, the supply curve if there were a
$1 tax on sellers (exactly as in Figure 6.1). If the $1 tax is placed on sell-
ers, the equilibrium is at point b. If the tax is placed on buyers, the equi-
librium is at point d. The only difference between points b and d is that
when the tax is placed on suppliers, the market price ($2.65) includes the
tax, but when the tax is placed on buyers, the market price ($1.65) does
not include the tax. The tax must be paid, however, so in either case the
final price paid by buyers is $2.65 and the final price received by sellers
is $1.65.

We have just shown something quite surprising. Who pays a tax does not
depend on who must send the check to the government. Don’t be fooled;
a tax on apple sellers has exactly the same effects as a tax on apple buyers.

=\

—

Who Ultimately Pays the Tax Depends on the Relative
Elasticities of Supply and Demand

We have just seen that whether the $1 apple tax is placed on buyers or sell-
ers, the price to buyers ends up being $2.65 and the price received by sellers
ends up being $1.65. But why is it that with the tax, buyers pay 65 cents more
($2.65 — $2), while sellers receive 35 cents less ($2 — $1.65)? What determines
how the burden of the tax is shared between buyers and sellers? To answer this
question, we introduce the wedge shortcut.

The Wedge Shortcut  The most important effect of a tax is to drive a tax wedge
between the price paid by buyers and the price received by sellers. Recall that

The tax = Price paid by buyers — Price received by sellers

If we focus on the wedge aspect of a tax, we can simplify our tax analysis.
In Figure 6.3, instead of shifting curves, we start with a tax of $1 and we
“push” this vertical “tax wedge” into the diagram until the top of the wedge
just touches the demand curve and the bottom of the wedge just touches the
supply curve. The top of the wedge at point b gives us the price paid by the
buyers ($2.65), the bottom of the wedge at point d gives us the price received
by sellers ($1.65), and the quantity at which the wedge “sticks” 1s 500 baskets,
exactly as before.

Using the wedge shortcut, we show that whether buyers or sellers pay a tax
is determined by the relative elasticities of demand and supply. Recall from
Chapter 5 that the elasticity of demand measures how responsive the quantity
demanded is to a change in price and the elasticity of supply measures how
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FIGURE 6.3
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The Tax Wedge If the tax is $1, the price paid by the buyers must be $1 higher
than the price received by the sellers. Driving a $1 tax wedge into the diagram
shows us the new equilibrium must be where the price paid by the buyers is
$2.65, the price received by the sellers is $1.65, and the quantity traded is 500.

responsive the quantity supplied is to a change in price. We show that when
demand is more elastic than supply, demanders pay less of the tax than sellers. When
supply is more elastic than demand, suppliers pay less of the tax than buyers.

In Panel A of Figure 6.4, we draw a demand curve that is more elastic than
the supply curve. So who will pay most of the tax? Sellers. To see why sellers
will pay most of the tax, push the tax wedge into the diagram. Notice that at
the quantity that the tax wedge sticks, the price paid by buyers is only a small
amount above the price with no tax. The price received by sellers, however,
falls well below the price with no tax. Thus, when demand is more elastic than
supply, buyers pay less of the tax than sellers.

In Panel B of Figure 6.4, we draw a supply curve that is more elastic than
the demand curve. So who will pay most of the tax? Buyers. To see why buy-
ers will pay most of the tax, take the tax wedge and push it into the diagram.
At the point that the wedge “sticks,” notice that the price paid by buyers has
risen far above the price with no tax. The price received by sellers, however,
has fallen only just below the price with no tax. Thus, when supply is more
elastic than demand, buyers pay more of the tax.

The intuition for these results is simple. An elastic demand curve means that
demanders have lots of substitutes and you can’t tax someone who has a good
substitute because they will just buy the substitute! Thus, when demand is elastic,
sellers will end up paying most of the tax. An elastic supply curve has a similar
interpretation. It means that the workers and capital in the industry can easily
find work in another industry—so if you try to tax an industry with an elastic
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FIGURE 6.4
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The More Elastic Side of the Market Can Escape More of the Tax
Panel A: When demand is more elastic than supply, buyers pay less of the tax than sellers.
Panel B: When supply is more elastic than demand, suppliers pay less of the tax than buyers.

supply curve, the industry inputs will escape to other industries. Just remember,
therefore, that elasticity = escape. So long as the industry is not taxed out of exist-
ence, someone must pay the tax, so whether buyers or sellers pay most depends
on who can escape the best—that is, which curve is relatively more elastic.

Bearing in mind our rule that the more elastic side of the market can better
escape the tax, let’s take a look at some taxes to see whether it is buyers or sell-
ers who will bear the greater burden.

Health Insurance Mandates and Tax Analysis

Imagine that the government requires firms to provide their workers with health
insurance. It’s good to have health insurance and it’s even better if someone else
is paying for it. But who really pays? This law requires that firms buy health in-
surance for every worker hired so we can think of the law as a tax on labor. Who
pays the tax? As we now know, who pays more of the tax depends on whether
supply or demand is more elastic. So consider, is it easier for firms to escape the
tax by not employing or for workers to escape the tax by not working?

Can firms escape the tax? Yes, in a lot of ways. If the tax on labor gets too
high, firms can substitute capital (machines) for labor, they can move overseas,
or they can close up shop altogether. Can workers escape the tax? It’s not so
easy. Most workers would continue to work even if their wages were lower
because the costs of leaving the labor force are high. Thus, for most workers,
the elasticity of labor supply is low (this is especially true for working-age men;
men nearing retirement and married women tend to have higher elasticities of
labor supply). The demand for labor, therefore, is likely to be more elastic than
the supply of labor. Remember that when demand is more elastic than sup-
ply, then sellers (i.e., workers = sellers of labor) will pay most of the tax in the
form of lower wages. This is the situation depicted in Panel A of Figure 6.4.
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Just because workers bear the costs of a law requiring firms to purchase
health insurance, doesn’t mean that the law is a bad idea. It’s quite reasonable
to want everyone in society to have health insurance and requiring employers
to purchase health insurance is one way, albeit not necessarily the best way, to
move toward this goal. What is important is that citizens not be fooled into
thinking that the law is a free lunch at the expense of their employer. Tax
analysis is useful because it helps us to see the true benefits and costs of eco-
nomic policy and thus to choose wisely.

Who Pays the Cigarette Tax?

States tax cigarettes at rates ranging from $2.57 per pack in New Jersey to
7 cents per pack in South Carolina (2009 rates). Who ultimately pays the ciga-
rette tax? Buyers or sellers? As usual, who pays depends on the relative elastici-
ties of demand and supply.

As you might expect, given the addictive nature of nicotine, smokers have
an inelastic demand for cigarettes, around —0.5. What about suppliers? Before
you answer, remember that we are analyzing stafe cigarette taxes so the relevant
question is how easily can a cigarette manufacturer escape a state tax?

A manufacturer can easily escape a state tax by selling else-
where. In fact, because it’s so easy for a cigarette manufacturer

What a drag it is being taxed

Heavy taxes encourage smokers to smoke
fewer cigarettes, but they also encourage
smokers to choose cigarettes with higher

to ship its product around the country, the elasticity of supply
to any one state is very large, which means that buyers will bear
almost all of the tax—as illustrated in Panel B of Figure 6.4.

If the price paid by buyers increases by almost the amount

nicotine levels. High cigarette taxes have also of the tax, then the price received by sellers must be almost the
been shown to increase smoking intensity— same in all states regardless of the tax. To see why this makes

when taxes are high, smokers inhale more
deeply and they smoke down to the butt.

-

~ -

sense, imagine what would happen if manufacturers earned less

money per pack selling cigarettes in a high-tax state like New

& Jersey than in a low-tax state like South Carolina. If this hap-

pened, manufacturers would ship fewer cigarettes to New Jersey

and more to South Carolina, and this would continue until the
after-tax price was the same in both states.

We can easily test this theory. A pack of cigarettes sold for

about $3.35 in South Carolina and $6.45 in New Jersey (2009),

so the price to buyers was nearly twice as high in New Jersey

« as in South Carolina. But the after-tax price received by sellers

g was about the same, $3.28 in South Carolina ($3.35 — $0.07) vs.
L ¥ $3.88 in New Jersey ($6.45 — $2.57). (The small differences can

4 probably be accounted for by other costs of doing business that
differ between New Jersey and South Carolina.)

By the way, one argument for high cigarette taxes is that
the government should discourage smoking. State taxes, how-
ever, are a bad method of discouraging smoking in the United
States. A New Jersey tax will discourage smoking by residents of
New Jersey but, as we have seen, to escape the NJ tax, cigarette
manufacturers will ship more cigarettes to other states, which
pushes cigarette prices down in those states, thereby increasing
the quantity demanded. A New Jersey tax, therefore, will de-
crease smoking in New Jersey but this will be partially offset by
increased smoking in other states. It’s more difficult for cigarette
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manufacturers to escape federal taxes than state taxes so if the goal is to reduce
national consumption, a federal tax is superior to a state tax.

A Commodity Tax Raises Revenue and Reduces the
Gains from Trade (Creates Deadweight Loss)

A tax generates revenues for the government but also reduces the gains from
trade. In the left panel of Figure 6.5, we show the apple market with no tax; the
equilibrium price is $2 and the equilibrium quantity is 700. Consumer surplus
is shown in green and producer surplus is shown in blue. As we emphasized in
Chapter 4, in a free market trade occurs whenever the buyer’s willingness to
pay exceeds the supplier’s willingness to sell (i.e., whenever the demand curve
lies above the supply curve). A free market maximizes the gains from trade, the
sum of consumer and producer surplus.

In the right panel, we show the same market with a $1 tax (this is identical
to Figure 6.3 only this time we have labeled some of the areas). The tax is $1
per basket and 500 baskets are traded, so tax revenues are shown by the purple
rectangle and are equal to $500 = $1 X 500.

The tax decreases consumer and producer surplus, as you can see by comparing
the green and blue areas in the left and right panels. Some of the consumer and pro-
ducer surplus is transferred to the government in the form of tax revenues, but notice

FIGURE 6.5
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A Tax Generates Revenue and Creates a Deadweight Loss With no tax, producer plus
consumer surplus is maximized in the left panel. With the tax, consumer surplus and producer
surplus are smaller and tax revenues are larger. But tax revenues increase by less than producer and
consumer surplus fall. As a result, the tax creates a net loss or deadweight loss shown by the gray
area (triangle abd) in the right panel.
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that consumer and producer surplus together decrease by more than government
revenue increases—the difference is the gray triangle (abd) labeled “deadweight loss.”

To understand why a tax creates a deadweight loss, let’s take a simple case.
Imagine that you are willing to pay $50 for a bus ride to New York City when
the price of a ticket is $40. Thus, you take the trip and earn $10 in consumer
surplus ($50 — $40). Now suppose the government imposes a $20 tax, which
increases the price of the ticket to $60. Do you take the trip? No, since the price
of the ticket now exceeds your willingness to pay, you do not go to New York
City. Thus, you lose $10 in consumer surplus. Does the government gain any tax
revenue? No. Your loss of $10 is not compensated for by any increase in govern-
ment revenue and, thus, is a deadweight loss. In short, the deadweight loss of a
tax is the lost gains from the trips (trades) that do not occur because of the tax.

A key factor determining deadweight loss is the elasticities of supply and de-
mand. Figure 6.6, for example, shows that the deadweight loss from taxation is
larger the more elastic the demand curve. To understand why, remember that
deadweight loss is the lost gains from trade. If the demand curve is relatively
elastic, as in the left panel of Figure 6.6, then the tax deters a lot of trades, Q,_1is
much less than Q,, , so the lost gains from trade are large. It’s just like the bus
story—if the demand curve is elastic, then the tax means many lost bus trips.

If the demand is relatively inelastic, however, as in the right panel of Figure 6.6
then the tax does not deter many trades. Notice that Q__is only slightly smaller than
Q,, .- Since nearly the same number of trades occur, there are few lost gains from
trade. Again, let’s go back to the bus. Imagine that you were willing to pay $100 to
go to New York. In that case, if the government taxes you $20, you still take the trip.
True, your consumer surplus falls by $20, but the government’s revenues increased
by $20—since the trip was not deterred, there is no deadweight loss in this case.

The same intuition also explains why the deadweight loss from taxa-
tion (holding tax revenue constant) is lower the less elastic the supply

FIGURE 6.6
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The Deadweight Loss from Taxation Is Larger the More Elastic the Demand Curve The tax rate
and tax revenues are the same but the deadweight loss is larger in the left panel where the demand curve is

more elastic.



Taxes and Subsidies ® CHAPTER 6 * 103

curve. If the supply curve is elastic, then the tax deters many trades, but
if the supply curve is inelastic, there is little deterrence and, thus, few lost
gains from trade.

Even though taxes create a deadweight loss, they also pay for beneficial
goods and services. In Chapter 18, we discuss in more detail when the goods

that taxation provides are likely to have benefits that exceed the deadweight
loss caused by taxation. i > Suppose that the government
; taxes insulin producers $50 per
,  dose produced. Who is likely
| to ultimately pay this tax?
1 ' > Although the government
Su bSId 1es ! taxes almost everything, would
! the government rather tax
! items that have relatively
! inelastic or relatively elastic
' demands and supplies? Why?

A subsidy is a reverse tax: Instead of taking money away from consumers
(or producers), the government gives money to consumers (or producers).
The close connection between subsidies and taxes means that their effects are
analogous. We emphasize the following facts about commodity subsidies:

1. Who gets the subsidy does not depend on who gets the check from the
government.

2. Who benefits from a subsidy does depend on the relative elasticities of de-
mand and supply.

3. Subsidies must be paid for by taxpayers and they create inefficient increases
in trade (deadweight loss).

With a tax, the price paid by the buyers exceeds the price received by sellers. A
subsidy reverses this relationship so the price received by sellers exceeds the price
paid by buyers, the difference being the amount of the subsidy. In other words:

The subsidy = Price received by sellers — Price paid by buyers

We can analyze subsidies using the same wedge shortcut as before, except
now we push the wedge from the right side of the diagram toward the left
side. In Figure 6.7 on the next page, we show that with a $1 subsidy, sellers of
apples will receive $2.40 per basket, but buyers will pay only $1.40, the difter-
ence of $1 being the subsidy amount.

A subsidy means that the sellers are receiving more than buyers are pay-
ing, so who is making up the difference? Taxpayers. The cost to taxpayers is the
amount of the subsidy times the number of units subsidized. In Figure 6.7, this
s $1 X 900 or $900.

Just like a tax, a subsidy also creates a deadweight loss. A tax creates a dead-
weight loss because with the tax, some beneficial trades fail to occur. A subsidy
creates a deadweight loss for the reverse reason: With the subsidy, some non-
beneficial trades do occur. In Figure 6.7, notice that for the baskets between
700 and 900, the supply curve lies above the demand curve (i.e., line segment
ab lies above line segment ad). The height of the supply curve tells us the cost
of producing these baskets. The height of the demand curve tells us the value
of these baskets to buyers. Producing baskets for which the cost exceeds the
value creates waste, a deadweight loss measured by the triangle abd. In other
words, the resources used to produce those extra baskets have an opportunity
cost, and they could produce more value in some other part of the economy.

As with taxes, the wedge analysis shows that it doesn’t make a difference
whether buyers are subsidized $1 for every unit bought or sellers are subsidized
$1 for every unit sold.
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FIGURE 6.7
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The Subsidy Wedge A subsidy drives a wedge between the price received
by the sellers and the price paid by the buyers. A subsidy creates a deadweight
loss (triangle abd).

Similarly, we showed that who bears the burden of a tax depends on the rel-
ative elasticities of supply and demand. Exactly the same forces determine who
gets the benefit of a subsidy. The rule is simple: Whoever bears the burden of
a tax receives the benefit of a subsidy. Figure 6.8 illustrates the intuition for the
case where the elasticity of supply is less than the elasticity of demand. In this
case, suppliers bear the burden of the tax but receive the benefit of a subsidy.

Let’s analyze two examples of subsidies in action.

King Cotton and the Deadweight Loss
of Water Subsidies

In California, Arizona, and other western states, there are very large subsidies
to water used in agriculture. In California, for example, cotton, alfalfa, and rice
farmers in the Central Valley area typically pay $20-$30 an acre-foot for water
that costs $200—$500 an acre-foot (an acre-foot is the amount of water needed to
cover 1 acre 1 foot deep). The difference is made up by a government subsidy.
Farmers use the subsidized water to transform desert into prime agricultural
land. But turning a California desert into cropland makes about as much sense
as building greenhouses in Alaska! America already has plenty of land on which
cotton can be grown cheaply. Spending billions of dollars to dam rivers and
transport water hundreds of miles to grow a crop that can be grown more cheaply
in Georgia is a waste of resources, a deadweight loss. The water used to grow
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FIGURE 6.8

Price
Supply

Price received
by sellers

Price paid < Subsidy
Price no tax | by buyers T wedge
Tax o}r subsidy — Price paid
wedge by buyers
Demand

Price received
by sellers

Qwith Qno Q with Quantity
tax tax or  subsidy
subsidy

Whoever Bears the Burden of a Tax Receives the Benefits of a Subsidy
When demand is more elastic than supply, suppliers bear more of the burden of a
tax and receive more of the benefit of a subsidy.

California cotton, for example, has much higher value producing silicon chips in
San Jose or as drinking water in Los Angeles than it does as irrigation water.

Recall from Chapter 4 that one of the conditions for maximizing the gains
from trade in a free market is that there are no wasteful trades. We can now see
how in some situations a subsidy can create wasteful trades.

The waste created by water subsidies is compounded with a variety of agri-
cultural subsidies. Some farmers in the Central Valley are “double-dippers’—
they use subsidized water to grow subsidized cotton. Some are even
“triple-dippers”—they use subsidized water to grow subsidized corn to feed
cows to produce subsidized milk!

Who benefits from the water subsidy? Is it California cotton suppliers or cot-
ton buyers? Remember that suppliers receive more of the benefit of a subsidy than
buyers when the elasticity of demand is greater than the elasticity of supply (as in
Figure 6.8). Can you explain why the elasticity of demand for California cotton is
much greater than the elasticity of supply? The elasticity of demand for California
cotton is very high since cotton grown elsewhere is almost a perfect substitute. In
other words, the price of cotton is determined on the world market for cotton and
California production is too small to have much of an influence on the world price.
It’s not surprising, therefore, that it’s not cotton consumers who lobby for water
subsidies but the farmers in California’s Central Valley. Central Valley California
farmers are politically powerful and they have been subsidized since 1902!

Wage Subsidies

It’s difficult to see why California cotton should be subsidized when cotton
from Georgia (or India, China, or Pakistan) is just as good, but subsidies are
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FIGURE 6.9
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not always bad for social welfare. Just as a tax
might be beneficial if it reduced smoking, a sub-
sidy might be beneficial if it increased something
of special importance (see Chapter 10 for more
on when taxes and subsidies might be beneficial).
Nobel Prize winner Edmund Phelps, for exam-
ple, is a strong advocate of using wage subsidies to
increase the employment of low-wage workers.
In Phelps’s plan, firms would be subsidized for
every low-wage worker that they hire. A subsidy
makes hiring a low-wage worker even cheaper,
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thus increasing the demand for labor. In Figure
6.9, a wage subsidy drives a wedge between the
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A Subsidy to Wages Increases Employment A subsidy to
firms that hire low-wage workers drives a wedge between the
wage received by workers ($12) and the wage paid by firms
($8). The subsidy increases the wages received by workers

and reduces the wage paid by firms. As a result, employment
to Q. The cost of the subsidy to the govern-
ment is the subsidy amount, $4, times the number of workers

increases from Q

"

employed, Q.

CHECK [YOURSELF

> To promote energy independ-
ence, the U.S. government
provides a subsidy to corn
growers if they convert the
corn to ethanol, a fuel used
in some cars. Because of this
subsidy, what happens to the
quantity supplied of ethanol,
and what happens to the price
received by corn growers
and the price paid by ethanol
buyers?

> The U.S. government subsi-
dizes college education in the
form of Pell grants and lower-
cost government Stafford loans.
How do these subsidies affect
the price of college education?
Which is relatively more elastic:
supply or demand? Who
benefits the most from these
subsidies: suppliers (colleges)
or demanders of education
(students)?

firms. The subsidy increases the wage received by
workers and decreases the wage paid by firms so
employment increases from Q to Q.

s Quantity
of Labor

Wage subsidies can be costly. The cost of the
subsidy is the subsidy amount ($4 in Figure 6.9)
times the number of workers who are hired un-
der this program (Q_ in Figure 6.9). Wage sub-
sidies, however, could have offsetting benefits to
taxpayers, making their total cost less than it first
appears. Phelps argues, for example, that if wages
and employment among low-skilled workers
were higher, welfare payments would be lower.
He also suggests that encouraging work among
those with the least skills would reduce crime, drug dependency, and the cul-
ture of “rational defeatism” that keeps many people in poverty.

The United States does have one program that is similar to a wage subsidy. It’s
called the Earned Income Tax Credit (EITC). The EITC is a cash subsidy to the
earnings of low-income workers. The main difference between the EITC and a
Phelps wage subsidy is that Phelps would like to subsidize all low-wage workers.
The EITC, however, is targeted at families with children—the subsidy is much
smaller for workers without children. The EITC has been successful at increas-
ing employment among single mothers but it doesn’t do much for single men.

In his book Rewarding Work, Phelps argues that wage subsidies are a better
way to help low-skill workers than the minimum wage. We will return to this
question in Chapter 8 when we take up price ceilings and price floors.

O Takeaway

We used supply and demand to explain the eftects of taxes and subsidies. Using
the wedge shortcut, you should be able to show that taxes decrease the quantity
traded, subsidies increase the quantity traded, and both taxes and subsidies create
a deadweight loss. Surprisingly, we showed that the burden of a tax and the ben-
efit of a subsidy do not depend on who sends or receives the government check.
Instead, who bears the burden of a tax and who receives the benefit of a subsidy
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depends on the relative elasticities of supply and demand. In particular, if you
remember that elasticity = escape, then you will know that the side of the market
(buyers or sellers) with the more elastic curve will escape more of the tax. We also
showed that elasticities of demand and supply determine the deadweight loss of
a tax. The more elastic either the demand or the supply curve is, the more a tax
deters trade, and the more trades that are deterred, the greater the deadweight loss

(for a given amount of tax revenue).

The tools of supply and demand are very powerful. In this chapter, we have

shown how we can use these tools to understand taxes and subsidies.

OCHAPTER REVIEW

FACTS AND TOOLS

1. As we saw in Chapter 4, economists’ idea of
“equilibrium” borrows a lot from physics. Let’s
push the physics metaphors a bit further. Here,
we focus just on the supply side. For each set of
words in brackets, circle the correct choice:

a. When the government subsidizes an activity,
resources such as labor, machines, and bank
lending will tend to gravitate [toward/away
from] the activity that is subsidized and will
tend to gravitate [toward/away from]| activ-
ity that is not subsidized.

b. When the government taxes an activity,
resources such as labor, machines, and bank
lending will tend to gravitate [toward/away
from] the activity that is taxed and will tend
to gravitate [toward/away from| activity that
is not taxed.

2. Junk food has recently been criticized for being
unhealthy and too cheap, enticing the poor to
adopt unhealthy lifestyles. Suppose that the state

of Oklakansas imposes a tax on junk food.

a. What needs to be true for the tax to actually
deter people from eating junk food: Should
junk food demand be elastic or should it be
inelastic?

b. If the Oklakansas government wants to
strongly discourage people from eating junk
food, when will it need to set a higher tax
rate: When junk food demand is elastic or
when it is inelastic?

c. But hold on a moment: The supply side
matters as well. If junk food supply is
highly elastic—perhaps because it’s not

that hard to start selling salads with low-fat
dressing instead of mayonnaise- and cheese-
laden burgers—does that mean that a junk
food tax will have a bigger effect than if
supply were inelastic? Or is it the other way
around?

d. Let’s combine these stories now: If a
government is hoping that a small tax can
actually discourage a lot of junk food pur-

chases, it should hope for:

I. Elastic supply and inelastic demand
I1. Elastic supply and elastic demand
III. Inelastic supply and elastic demand
IV. Inelastic supply and inelastic demand

3. As we saw in the chapter, a lot turns on

elasticity. Decades ago, Washington, DC,

a fairly small city, wanted to raise more revenue
by increasing the gas tax. Washington, DC,
shares borders with Maryland and Virginia, and
it’s very easy to cross the borders between these
states without even really noticing: The suburbs
just blend together.

a. How elastic is the demand for gasoline sold
at stations within DC? In other words, if the
price of gas in DC rises, but the price in
Maryland and Virginia stays the same, will
gasoline sales at DC stations fall a little, or
will they fall a lot?

b. Take your answer in part a into account
when answering this question. So, when
Washington, DC, increased its gasoline tax,
how much revenue did it raise: Did it raise
a little bit of revenue, or did it raise a lot of
revenue?
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c. How would your answer to b change if
DC, Maryland, and Virginia all agreed to
raise their gas tax simultaneously? These
states have heavily populated borders with
each other, but they don’t have any heavily
populated borders with other states.

4. In Figure 6.5, what is the total revenue raised
by the tax, in dollars? What is the deadweight
loss from the tax, in dollars? (Nofe: You've seen
the formula for the latter before. We'll let you
look around a little for this one.)

5. a. Once again: Why does the text say
that elaticity = escape? (This 1s worth
remembering: Elasticity is one of the
toughest ideas for most economics students.)

b. Which two groups of workers did we say
have a relatively high elasticity of labor sup-
ply? Keep this in mind as politicians debate
raising or lowering taxes on different types
of workers: These two groups are the ones
most likely to make big changes in their
behavior.

6. Suppose that Maria is willing to pay $40 for a
haircut, and her stylist Juan is willing to accept
as little as $25 for a haircut.

a. What possible prices for the haircut would
be beneficial to both Maria and Juan? How
much total surplus (that is, the sum of
consumer and producer surplus) would be
generated by this haircut?

b. If the state where Maria and Juan live in-
stituted a tax on services that included a $5
per haircut tax on stylists and barbers, what
happens to the range of haircut prices that
benefit both Maria and Juan? Will the hair-
cut still happen? Will this tax alter the total
economic benefit of this haircut?

c. What if instead the tax was $20?

THINKING AND PROBLEM SOLVING

1. Some people with diabetes absolutely need
to take insulin on a regular basis to survive.
Pharmaceutical companies that make insulin
could find a lot of other ways to make some
money.

a. If the U.S. government imposes a tax
on insulin producers of $10 per cubic

centimeter of insulin, payable every month
to the U.S. Treasury, who will bear most
of the burden of the tax: Insulin producers,
people with diabetes, or can’t you tell with
the information given?

. Suppose instead that because of govern-

ment corruption, the insulin manufacturers
convince the U.S. government to pay the
insulin makers $10 per cubic centimeter of
insulin, payable every month from the U.S.
Treasury. Who will get most of the benefit
of this subsidy: Insulin producers, people
with diabetes, or can’t you tell with the in-
formation given?

2. Let’s see if we can formulate any real laws
about the economics of taxation. Which of
the following must be true, as long as supply
and demand curves have their normal shape

(i.e., they aren’t perfectly vertical or horizontal,

and demand curves have a negative slope while

supply curves have a positive slope). More than
one may be true.

If there is a tax:

. The equilibrium quantity must fall, and the

price that buyers pay must rise.

. The equilibrium quantity must rise, and the

price that sellers pay must rise.

. The equilibrium quantity must fall, and the

price that sellers receive must fall.

. The equilibrium quantity must rise, and the

price that buyers receive must fall.
(Note: The correct answer(s) to this question

was(were) actually controversial until Nobel
laureate Paul Samuelson created a simple math-

ematical proof in his legendary graduate text-

book, Foundations of Economic Analysis.)

. Using the following diagram, use the wedge

shortcut to answer these questions:

a.

If a tax of $2 were imposed, what price
would buyers pay and what price would sup-
pliers receive? How much revenue would

be raised by the tax? How much deadweight
loss would be created by the tax?

. If'a subsidy of $5 were imposed, what price

would buyers pay and what price would sup-
pliers receive? How much would the subsidy
cost the government? How much dead-

weight loss would be created by the subsidy?
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5. Consider the supply and demand diagram
o below. In this market, the government
rice . q- . .
' i subsidizes the production of this good, and the
$11 i subsidy wedge is indicated.
10
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. When rnments ar in rai X ' '
4. When governments are trying to raise ta : Quantity

revenue, they sometimes attempt to target

higher-income people, since they are in a better
position to bear the burden of a tax. However,
it can be very difficult to earn tax revenue from

wealthy people.

a. Without the subsidy, which area(s) represent

a. Consider the progressive nature of the U.S. the total gains from trade?
federal income tax system: It’s designed so i
that higher incomes are taxed at higher tax
rates. Thinking about the elasticity of labor
supply, why might it be more difficult to
collect tax revenue from a wealthy individ-
ual than from a poor person, all else equal?

b. After the subsidy, which area(s) represent
consumer surplus? Which area(s) represent
producer surplus? Which area(s) represent
total government spending on this subsidy?

c. Which area(s) in part b showed up in the
answer to more than one of the questions?

b. Another way governments have tried to col- Can you explain this?

lect taxes from the wealthy is through the
use of luxury taxes, which are exactly what :
they sound like: taxes on goods that are con-
sidered luxuries, like jewelry or expensive
cars and real estate. What is true about the

6. As we learned in Chapter 4, the competitive
market equilibrium maximizes gains from trade.
Taxes and subsidies, by altering the market
outcome, reduce the gains from trade. Does this

demand for luxuries? Consider jewelry. Is a happen P ri.marily b,ecause of tl'w impact of taxes

and subsidies on prices, or the impact of taxes

luxury tax more likely to hurt the buyers of o o
and subsidies on quantities?

jewelry, or the sellers of jewelry?

c. The chapter began by discussing another tax :

that targets wealthy individuals: the estate CHALLENGES

tax. Comment on the effectiveness of this 1. Let’s apply the economics of taxation to
tax (in terms of government revenue), con- romantic relationships.
sidering the demand of wealthy individuals

. . . a. What does it mean to have an inelastic
for leaving an inheritance.

demand for your boyfriend or girlfriend?
How about an elastic demand?
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b. Sometimes relationships have taxes. Suppose
that you and your boyfriend or girlfriend
live one hour apart. Using the tools
developed in the chapter, how can you
predict which one of you will do most of
the driving? That is, which one of you will
bear the majority of the relationship tax?

. a. In the opening scene of the classic Eddie
Murphy comedy Beverly Hills Cop, Axel
Foley, a Detroit police officer, is stopping a
cigarette smuggling ring. Of course, smugglers
don’t pay the tax when the cigarettes crossed
state lines. Which way do you suspect the
smugglers were moving the cigarettes, based
on economic theory? From the high-tax
North to the low-cost South, or vice versa?

b. In our discussion of taxation, we’ve acted as
it it were effortless to pass and enforce tax
laws. But of course, law enforcement offi-
cials including the Internal Revenue Service
put a lot of effort into enforcing tax laws.
Let’s think for a moment about what kind of
taxes are easiest to collect, just based on the
basic ideas we’ve covered. Who will make
the most effort to escape a tax: The party
who is elastic or the party who is inelastic?
(Hint: It doesn’t matter whether we’re talk-
ing about suppliers or demanders.)

(Note: Public administration research-

ers know the most about this topic. Carolyn

Webber and Aaron Wildavsky’s surprisingly

enjoyable classic, A History of Taxation and Ex-

penditure in the Western World, sets out just how
difficult it’s been for most Western governments
to collect taxes.)

. Let’s get some practice with the “wedge trick,”
and use it to learn about the relationship
between subsidies and lobbying. The U.S.
government has many subsidies for alternative
energy development: Some are just called
subsidies, some are called tax breaks instead.
Either way, they work just like the subsidies we
studied in this chapter. We’ll look at the market
for windmills.

a. In the two figures below, one is a case where

the sellers of windmills have an elastic sup-

ply and the buyers of windmills (local power
companies) have inelastic demand. In the other
case, the reverse is true. Which is which?

Price per
windmill
Supply
Demand
Quantity of
windmills
Price per Supply
windmill
Demand
Quantity of
windmills

b. In which case will a subsidy cut the price
paid by the buyers the most: When demand
is elastic or when it is inelastic? (It'll be
easiest if you use the “wedge trick.”) Is this
the first or second graph?

c. In which case will a subsidy increase the
price received by the sellers the most:
When supply is elastic or when it is inelastic?
Again, which graph is this?



d. Now look at how producer surplus and
consumer surplus change in these two cases.
To see this, remember that producer surplus
is the area above the supply curve and below
the price, and consumer surplus is the area
below the demand curve and above the price.
So in the first graph, who gets the lion’s
share of any subsidy-driven extra surplus:
suppliers or demanders? Is that the inelastic
group or the elastic group? In other words,
whose surplus triangle gets bigger faster
as the quantity increases? (You might try
shading in these triangles just to be sure.)

e. Now it’s time for the second graph. Again,
who gets the lion’s share of any subsidy-
driven extra surplus: suppliers or demanders?
Is that the inelastic group or the elastic
group?

f. There’s going to be a pattern here in parts d
and e: The more [elastic or inelastic?] side
of the market gets most of the extra surplus
from the subsidy.

g. When Congress gives subsidies for the
alternative energy market, it is hoping that
a small subsidy can get a big increase in
output: In other words, they are hoping
that the equilibrium quantity will be elastic.
At the same time, the groups most likely to
lobby Congress for a big alternative energy
subsidy are going to be the groups that get
the most extra surplus from any subsidy.
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After all, if the subsidy doesn’t give them
much surplus, they’re not likely to ask
Congress for it.

So here’s the big question: Will the groups
that are most likely to lobby for a subsidy be the
same groups that are most likely to respond to
the subsidy? (Note: This is a general lesson about
the incentives for lobbying: It’s not just a story
about the alternative energy industry.)

. As you learned in the chapter, the elasticities of

demand and supply are crucial in determining
how the burden of a tax (or the benefit of a
subsidy) is divided between buyers and sellers.
Under what conditions for supply or demand
would a seller actually be able to avoid bearing
any of the burden of a tax? Under what
conditions would a subsidy benefit only the
sellers of a good?

. In the chapter, most of the taxes we discussed

were equal to a certain dollar amount per unit.
In this case, a tax on sellers results in a parallel
upward shift of the supply curve; a tax on

buyers results in a parallel downward shift of the
demand curve. In reality, however, many taxes
are expressed as a percentage. Graphically, how
would you show a 100% tax on the sellers of

a good? How would you show a 100% tax on
the buyers of a good? One of the results of this
chapter is that it doesn’t matter on whom the tax
is levied—the result is the same. Show graphically
that this also applies to percentage taxes.
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The Price System: Signals,
Speculation, and Prediction

CHAPTER OUTLINE
Markets Link the World

Markets Link to One Another

Solving the Great Economic Problem

price is a signal wrapped up in an incentive. That may A Price Is a Signal Wrapped Up in
sound a little abstract, but it’s one of the most funda- an Incentive

mental insights in economics. Prices convey important Speculation

information and they create an incentive to respond to that in-
formation in socially useful ways. In this chapter, you’ll see how
one market influences another and then how an entire series of
markets in a global economy fit together. Prices are the key force Takeaway
integrating markets and motivating entrepreneurs. We will have

plenty of examples in this chapter, but keep your eye on the pri-

mary theme: The price system creates rich connections between markets and
enable societies to mobilize vast amounts of knowledge toward common ends,
yet without a central planner.

Signal Watching

Prediction Markets

Markets Link the World

Let’s take a closer look at the story of just one product. It’s Valentine’s Day.
You have just given your boyfriend or girlfriend a beautiful, single-stemmed
rose, one of 180 million that will be sold today.! Where did the rose come
from and how did it get into your hands?

Chances are good that your rose was grown in Kenya in the Lake Naivasha
area to the northwest of Nairobi.? Over 50,000 tons of roses are grown in
Kenya every year, almost all for export. The Kenyan women who do most of
the fieldwork know very little about the strange Western celebration of love
called Saint Valentine’s Day, but they don’t have to. What they do know is
that they get paid more when the roses are debudded so that they bloom just
in time for delivery on February 14.

No one wants to give (or receive) a wilted rose, so everyone involved in

the rose business has an incentive to move quickly. In a matter of hours after 113
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A small part of the world’s largest flower
market in Aalsmeer, Holland.

The world is linked in fascinating ways. In
Peru, workers roam the hillsides collecting
millions of female cochineal bugs from their
cactus pad nests. After dunking in hot wa-
ter, drying and grinding, the bugs make an
excellent red dye. The dye is used to color
many products including yogurt (look for
carmine in the ingredients), red Smarties,
and even lipstick!

picking, the roses travel in cooled trucks from the field to the airport
in Nairobi, where they are loaded onto refrigerated aircraft. Within a
day, the flowers are in Aalsmeer, Holland.

Aalsmeer is the home of the world’s largest flower market. On a
typical working day, 20 million flowers are flown into this tiny Dutch
town. The flowers are paraded in lots before large clocks, clocks that
measure not time but prices. Beginning with a high price, the clocks
quickly tick downward until a bidder stamps a button indicating
that he or she is willing to buy at that price. By the end of the day,
20 million flowers have been sold, and they are once again packed
onto cooled airplanes to be flown to the world’s buyers in London,
Paris, New York, and Topeka. From Kenya to your girlfriend’s or
boyfriend’s hand in 72 hours.?

The worldwide market links romantic American teenagers with
Kenyan flower growers, Dutch clocks, British airplanes, Colombian
coffee (to keep the pilots awake), Finnish cell phones, and much,
much more. To bring just one product to your table requires the co-
operative effort of millions.

Moreover, this immense cooperation is voluntary and undirected.
Each of millions of people acting in his or her own self-interest play
a role, but no one knows the full story of how a Kenyan rose be-
comes a gift of love in Topeka because the full story is too complex.
Nevertheless, every Valentine’s Day you can count on the fact that
your local florist will have roses for sale.

The market is the original Web, and it’s more dense, intercon-
nected, and alive with intelligence than its computer analog.

Markets Link to One Another

In Chapters 3 and 4, we showed how the supply and demand for oil
determine the price of oil. Now we return to oil but this time as an
example of how shifts in supply and demand in one market ripple
across the worldwide market, changing distant people and products in
ways that no one can foresee.

The Kenyan flower industry was one unforeseen consequence of
changes in the market for oil. Prior to the 1970s, roses were grown
in American greenhouses. Higher prices for oil raised heating costs so
much that it became cheaper to grow roses in warm countries and ship
them to cold countries.” If roses had been heavier, the higher costs of
transportation might have outweighed the lower costs of heating, but
even with higher fuel costs, transportation costs in the modern world
have been falling.

It’s not obvious that the right way to respond to an increased scar-
city of oil is to move flower production from California to Kenya.
No one planned such a response in advance. Instead, creative entre-
preneurs responded to the increase in the price of oil in ways that no

* The shift of flower production from America to Kenya and other equatorial countries like Colombia and
Ecuador in the 1980s is part of a trend. Two decades earlier, declines in transportation costs and relative
increases in the relative costs of heating, land, and labor moved flower production from New York and
Pennsylvania to Florida and California. On the evolution of the cut flower industry, see Mendez, Jose A.
1991. The Development of the Colombian Cut Flower Industry. The World Bank. WPS 660.
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one predicted or planned. Entrepreneurs are constantly on the
lookout for ways to lower costs, and their cost-cutting meas-
ures link markets that at first seem like they are a world away.

From Oil to Candy Bars and Brick Driveways

How does the price of oil affect the price of candy bars? One
way is obvious: Higher energy costs increase the cost of pro-
ducing most products, including candy bars. But the market
also links oil and candy bars in more subtle ways. For in-
stance, ethanol is the active ingredient in alcoholic beverages,
but it’s also a good fuel that can be made from a variety of
crops like corn or sugar cane. Brazil is the largest producer

Surprised? Corn and oil are substitutes.

and consumer of fuel ethanol in the world, so much so that
it has managed to reduce its gasoline consumption by 40% by adopting flex-
ible fuel vehicles that can run on ethanol, gasoline, or any combination of the
two.* Brazil is also the largest producer of sugar in the world.

Can you see the connection between the price of oil and the price of candy
bars now? As the price of oil has increased, the Brazilians have shifted sugar
cane from sugar production to ethanol production, thereby holding down fuel
costs but increasing the price of sugar.’

‘What about brick driveways? A 42-gallon barrel of crude oil is refined into
approximately 19.5 gallons of gasoline, 9.7 gallons of fuel oil, 4 gallons of jet
fuel, 1.4 gallons of asphalt, and a number of other products.® To some extent,
these divisions are fixed. (Asphalt is what you get after you separate out the
other products.) But oil refiners do have some flexibility, and when the price
of gasoline is relatively high, it pays for them to pull every last drop of gasoline
out of a barrel of crude, leaving less crude to make the remaining products.
A higher price of gasoline, therefore, means a reduced supply of asphalt. A
reduced supply of asphalt pushes up the price of asphalt. When the price of oil
rose to $70 a barrel in 2006, for example, the price of using asphalt to pave an
average-sized driveway rose by $300.” Seeing the higher price, homeowners
turned to substitutes such as concrete, cobblestones, and brick.

Solving the Great Economic Problem

Markets around the world are linked to one another. A change in supply and
demand in one market can influence markets for entirely different products
thousands of miles away. But what does all this linking accomplish? The great
economic problem is to arrange our limited resources to satisty as many of our
wants as possible. Let’s imagine that war in the Middle East reduces the supply
of oil. We must economize on oil. But how? It would be foolish to reduce oil
equally in all uses—oil is more valuable in some uses than in others. We want
to shift oil out of low-valued uses, where we can do without or where good
substitutes for oil exist, so that we can keep supplying oil for high-valued uses,
where oil has few good substitutes.

One way to make this shift would be for a central planner to issue orders.
The central planner would order so much oil to be used in the steel industry, so
much for heating, and so much for Sunday driving. But how would the central
planner know the value of oil in each of its millions of uses? No one knows for
certain all the uses of oil, let alone which uses of oil are high-valued uses and

CHECK [YOURSELF

;> The U.S. government offers a
subsidy for converting comn
to ethanol. If farmers receive a
higher price for turning corn into
ethanol, what will happen to the
price of corn used in cornbread?
How will cafeterias and restau-
rants respond?

> Sawdust is used for bedding
milk cows. What did the end of
the housing boom in 2007 do

' to the price of milk? Search for

“sawdust” at http://www.

MarginalRevolution.com if

you need a hint.

The great economic problem
is to arrange our limited resources
to satisfy as many of our wants

as possible.

MARTIN SHIELDS / ALAMY
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which are low-valued uses. Is the oil used to produce steel more valuable than
the oil used to produce vegetables? Even if steel is worth more than vegetables,
the answer isn’t obvious because electricity might be a good substitute for oil in
producing steel but not for producing vegetables. To estimate the value of oil in
different uses, therefore, the central planner would have to gather information
about all the uses of oil and all of the substitutes for oil in each use (and all of
the substitutes for the substitutes!). Using this information, the central planner
would then have to somehow compute the optimal allocation of oil and then
send out thousands of orders directing oil to its many uses in the economy.

The task of central planning is impossibly complex and we haven’t yet dis-
cussed incentives. Why would anyone have an incentive to send truthful infor-
mation to the central planner? Each user of oil would surely announce that its
use is the high-valued use for which no substitute is possible. And what incen-
tive would the central planner have to actually direct oil to its high-value uses?

The U.S. government briefly tried to centrally plan the allocation of oil
during the 1973-1974 oil crisis. President Nixon even went so far as to forbid
gas stations from opening on Sundays in an attempt to reduce Sunday driv-
ing! We describe the consequences of this approach to the oil crisis at greater
length in the next chapter. The Soviet Union and China went much further
than the United States and tried to centrally plan entire economies.
Central planning on a large scale, however, failed and has now been
abandoned throughout virtually all the world (Cuba and North Korea,
both very poor countries, are the exceptions).

The central planning approach failed because of problems of infor-
mation and incentives. We need a better approach.

Users of oil have a lot of information about the value of oil in
their own uses, much more information than could ever be com-
municated to a central planner. We need to take advantage of this
information without attempting to communicate it to a central bu-
reaucracy. Ideally, each user of oil would compare the value of oil
in their use with the value of oil in alternative uses, and each user of
oil would have an incentive to give up the oil if it has a lower value
in their use than in alternative uses. This is exactly what the price
system accomplishes.

Let’s go back to the person thinking about whether to pave the
driveway with asphalt or brick. This person knows the value of a
paved driveway, but he or she doesn’t know what uses the asphalt

has elsewhere in the economy. They do know the price of asphalt,
and in a free market, the price of asphalt is equal to the value of the as-
phalt in its next highest-value use. Take a look at Figure 7.1, which is
just the now-familiar supply and demand diagram. Remember that

Opportunity cost. The true cost of a
motorcycle is not its money price but
rather a lawnmower. The true cost is the

opportunity cost—what the resources that
went into the motorcycle could have pro-
duced had the motorcycle not been built.

It is part of the marvel of a free market
that, under the right conditions, the money
price of the motorcycle exactly represents
the value of the resources that went into
producing the motorcycle, namely the
value those resources would have had in
their next highest-valued use.

the value of a good in its various uses is given by the height of the
demand curve. Notice that the equilibrium price splits the uses of the
good into two—above the equilibrium price are the high-value, satis-
fied demands; below the price are the low-value, unsatisfied demands.
Now what is the value of the highest-value demand that is nof satis-
fied? It’s just equal to the market price (or if you like, “just below”
the market price). In other words, if one more barrel of oil became
available, the highest-value use of that barrel would be to satisty the
first presently unsatisfied demand. The market price tells us the value
of the good in its next highest-valued use.
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FIGURE 7.1

Price of oil Supply
per barrel
Satisfied
4«—  demands
Market | The value of oil in its
price ‘ first unsatisfied demand
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o | Demand ~—
0 Quantity of oil (MBD)

The Market Price and Opportunity Cost The market price splits the uses of
oil into two. Above the price are the uses of oil whose value is greater than the
price; in a free market, these demands will be satisfied. Below the price are the
uses of oil whose value is less than the price; in a free market, these are the un-
satisfied demands. Notice the value of oil in the first unsatisfied demand is just
slightly below the market price.

(Top photo: EuroStyle Graphics/Alamy)
(Bottom: Lew Robertson/Corbis)

When a consumer compares the price of asphalt to the value of asphalt for
paving his driveway, he is comparing the value of asphalt on his driveway to its op-
portunity cost. And remember, because markets are linked, the price of asphalt
is linked to the price of oil, and the price of oil is linked to the demand for
automobiles in China and the supply of ethanol and the price of sugar. . . . So
when the consumer compares the value of asphalt in paving his driveway to
the price of asphalt, he may be comparing the value of asphalt in paving his
driveway to the value of 500 gallons of gasoline used by a motorist in Brazil.
Or, in other words, when you decide whether to drive to school or take the
bus, you are deciding whether your use of oil is more valuable than the billions
of other uses of oil in the world that are presently unsatisfied!

The market solves the information problem by collapsing all the relevant
information in the world about the uses of oil into a single number, the price.
As Nobel laureate Friedrich Hayek wrote:*

The most significant fact about this system is the economy of knowl-
edge with which it operates . . . by a kind of symbol [the price], only

* Hayek’s classic paper, The use of knowledge in society, is deep but easy to read. You can find it online
by searching for “Hayek use of knowledge in society.” The original citation is Hayek, Friedrich A., 1945.
The use of knowledge in society. American Economic Review XXXV, (4):519-530.
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the most essential information is passed on and passed on only
to those concerned. . . . The marvel is that in a case like that of
a scarcity of one raw material, without an order being issued,
without more than perhaps a handful of people knowing the
cause, tens of thousands of people whose identity could not be
ascertained by months of investigation, are made to use the ma-
terial or its products more sparingly; i.e., they move in the right
direction.

In addition to solving the information problem, the price sys-
tem also solves the incentive problem. It’s in a consumer’s interest
to pay attention to prices! When the price of an oil product like
asphalt increases, consumers have an incentive to turn to substi-
tutes like bricks and, in so doing, they free up oil to be used else-
where in the economy where it is of higher value.

The worldwide market accomplishes this immense task of al-
locating resources without any central planning or control. No
one knows or understands all the links between oil, sugar, and
brick driveways, but the links are there and the market works
even without anyone’s understanding or knowledge. Amazed by
what he saw, Adam Smith said the market works as if “an invisible
hand” guided the process.

Nobel laureate Vernon Smith, whom we met in Chapter 4, put
Friedrich A. Hayek (1899-1992) explained the it this way:
marvel of the price system.

At the heart of economics is a scientific mystery: How is it that
the pricing system accomplishes the world’s work without anyone be-
ing in charge? Like language, no one invented it. None of us could

CHECK | YOURSELF have invented it, and its operation depends in no way on anyone’s

comprehension or understanding of it. . . . The pricing system—How is
> Peanuts are used primarily

for food dishes, but they are
also used in bird feed, paint,
varnish, furniture polish, insec-
ticides, and soap. Rank these
uses from higher to lower value ... >
taking into account in which
use the peanuts are critical and
in which uses there are good
substitutes. Don't obsess over
this: We know you are not a
peanut expert, but see if you
can come up with a sense of
higher and lower value.

order produced from freedom of choice?—is a scientific mystery as deep,
tundamental and inspiring as that of the expanding universe or the forces
that bind matter.®

A Price Is a Signal Wrapped Up in an Incentive

How is order produced from freedom of choice? That is a scientific mystery,
and prices are the biggest clue to the solution. Prices do much more than tell
people how much they must shell out for a burger and fries. Prices are incen-

_ , tives, prices are signals, prices are predictions. To understand the market, you
> Imagine that there is a large

peanut crop failure in China,
which produces more than
one-third of the world'’s sup-
ply. Which of the uses that you
ranked in the previous question
will be cut back?

need to better understand prices.

When the price of oil rises, all users of oil are encouraged to economize—
perhaps by simply using less but also by thinking about substitutes: everything
from electric cars to moving flower cultivation overseas. An increase in the
price of oil is also a signal to suppliers to invest more in exploration, to look
for alternatives like ethanol, and to increase recycling. Do you know the most
recycled product in America? It’s asphalt.”

Politicians and consumers sometime fail to understand the signaling role of
prices. After a hurricane, the prices of ice, generators, and chainsaws often
skyrocket. Consumers complain of price gouging, and politicians call for price
controls. That’s understandable, because it can seem doubly harsh to be hit
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by a hurricane and high prices. But the price system is just
doing its job. A skyrocketing price is like a flare being shot
into the night sky that shouts—bring ice here! A price con-
trol eliminates the signal to bring ice into the devastated area
as quickly as possible.

The high price of ice in a hurricane-devastated area sig-
nals a profit opportunity for ice suppliers. Buy ice where
the price is low and ship it to where the price is high. As
the supply of ice in the hurricane-devastated area increases,
the price will fall. More generally, price signals and the ac-
companying profits and losses tell entrepreneurs what areas
of the economy consumers want expanded and what areas
they want contracted. If consumers want more computers,
prices and profits in the computer industry will increase and
the industry will expand.

Losses may be an even more important signal than prof-
its. Entrepreneurs who fail to compete with lower costs
and better products take losses and their businesses contract
or even go bankrupt. Bankruptcy is bad for a business but
can be good for capitalism. Ever heard of Smith Corona,
Polaroid, Pan Am, or Hechingers? At one point, each of
these companies led its industry, but today all are either
bankrupt or much smaller than at their peak. In a free mar-
ket, no firm is so powerful that it does not daily face the
market test. As a result, in a successful economy there will be

A skyrocketing price is a signal to bring resources here!

many unsuccessful firms.

Speculation

Suppose that you expect that a war in the Middle East is likely next year and
that, if it should occur, the supply of oil will decrease, thereby pushing up the
price of oil. How could you profit from your expectation? The way to make
money is to buy low and sell high, so you should buy oil today when the
price is low, hold the oil in storage, and then sell it next year after war breaks
out, when the price is higher. Figure 7.2 on the next page shows this process,
which is called speculation. We have used vertical supply curves, meaning
that the amount of oil is fixed, to simplify the diagram.

The top panel shows what happens without speculation. Production today
is high and today’s price is low (point a). Future production, however, will be
disrupted by the war, pushing up the future price (point b). Notice that with-
out speculation, the war disrupts the oil market and prices jump from point a
to point b.

The bottom panel shows what happens with speculation. Speculators buy
oil today and they put it into storage—this reduces the quantity available for
consumption today and pushes up today’s price (point ¢). Next year, however,
when the war occurs, production is low but consumption is higher than it
would have been without speculation and prices are lower because the specu-
lators sell oil from their inventories (point d). Notice that with speculation,
preparations are made for any disruption in oil production and oil prices are
smoothed.

CHECK [YOURSELF

1
; > Imagine that whenever the supply
of oil rose or fell, the government
sent text messages to every user
of oil asking them to use more

or less oil as the case warranted.

Suppose that the messaging
system worked very well. Is such
a messaging system likely to al-
locate resources as well as prices?
Why or why not? What is the
difference between the message
system and the price system?
Firms in the old Soviet Union
never went bankrupt. How do you
think this influenced the rate of
innovation and economic growth?

Speculation is the attempt to
profit from future price changes.

ASHLEY COOPER/CORBIS
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FIGURE 7.2
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Speculation Tends to Smooth Prices over Time and Increase Welfare The top panel
shows the price of oil, oil consumption, and oil production in an economy without speculation.
In the panel on the left, Today, the equilibrium is at point a, the price is low, and oil consump-
tion and production are high. In the panel on the right, Future, the price of oil is high because
the disruption has reduced the production of oil. Since no oil was stored from the previous
period, the consumption of oil is also reduced.

The bottom panel shows what happens with speculation. In the left panel, labeled Today, oil
speculators buy oil and put it into storage, pushing up the price of oil and reducing consump-
tion today—thus, the equilibrium shifts from point a to point c. In the future when the price of oil
is high (at point b), speculators sell their oil from storage. The oil flowing out of storage pushes
the price down and allows people to consume more oil even though production is low.

The value of oil to consumers (in blue) falls today when oil is put into storage, but rises by an
even larger amount in the future when oil is in short supply and speculators move their stocks
out of storage.
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Speculators raise prices today but lower prices in the future. As a result,
speculators have an image problem because the media often report when spec-
ulators raise prices but rarely do they report when speculators lower prices.
Overall, however, society is better off from speculation because speculators
move oil from when it has low value (today) and move it to when it has high
value (the future). When producers put oil in storage, society doesn’t get to
consume that oil so some wants become unsatisfied—the loss in value from
these unsatisfied wants is measured by the blue area in the (bottom) left panel
of Figure 7.2 (once again, the value of the good in its various uses is measured
by the height of the demand curve). But when the speculators sell that oil in
the future, consumption increases—more wants are satisfied—and the value
of this increase in consumption is measured by the much larger blue area in
the right panel. Thus, when speculators are right, they move oil from today,
where it has low value, to the future, where the value of oil is much higher—
in the process making society better oft.

Speculators, of course, don’t always guess correctly. But speculators put their
money where their mouth is. They have strong incentives to be as accurate as
possible because when they are wrong, they lose money—a lot of money.
Furthermore, bad speculators soon find themselves poor. Anyone who is able
to be a speculator for a long time is either very, very lucky or just very good.
So, on net, speculators tend to make prices more informative, even though in
particular instances many speculators are wrong.

A careful observer of Middle East politics might have very good informa-
tion about the probability of war in the Middle East but have no easy way to
store oil. Fortunately, the market provides a way to speculate in oil without
having to build oil tanks in your backyard.

A speculator can buy oil futures. Oil futures are contracts to buy or sell a
given quantity of oil at a specified price with delivery set at a specified time
and place in the future. On the New York Mercantile Exchange (NYMEX),
you can buy futures for light, sweet crude oil to be delivered in Cushing,
Oklahoma, at 30, 36, 48, 72, or 84 months in the future at a price agreed
on today. What makes futures contracts important is that despite specifying
delivery and acceptance in Cushing, almost all futures contracts actually settle
in cash.

Let’s see how this works. Suppose Tyler believes that the price of oil will
be higher in the future than what other people are expecting. Tyler buys an
oil contract that gives him the right to 1,000 barrels of oil to be delivered
(in Cushing) 30 months in the future. Tyler agrees that on delivery he will
pay the seller, Alex, $50 per barrel or $50,000. Similarly, Alex has agreed to
deliver 1,000 barrels of oil in Cushing in 30 months. Thirty months from
now, Tyler’s expectation is proven correct—the actual or “spot” price of
oil is $82. If Tyler went to Cushing, he could physically accept the oil from
Alex, give him $50,000 and then turn around and sell the oil to someone
else for $82 per barrel for a profit of $32 per barrel or $32,000. Instead of
doing that, however, Tyler and Alex could agree to cash settlement. Alex
has agreed to give Tyler 1,000 barrels of oil, which are currently worth
$82,000, for a price of $50,000. Instead of giving Tyler the oil, suppose that
Alex gives Tyler the cash difference, $32,000, and they call it even. The
advantage of cash settlement is that Tyler and Alex can both speculate on
the price of oil without ever accepting or delivering oil. Moreover, neither

Futures are standardized contracts
to buy or sell specified quantities
of a commodity or financial in-
strument at a specified price with
delivery set at a specified time in
the future.
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Tyler nor Alex ever have to go to Cushing, which is sadly lacking in good
ethnic restaurants.”
Futures markets are used not only for speculation but also for reducing risk.
An airline that wants to know in advance what its fuel costs are going to be
next year can lock in the price by buying oil on the futures market. Instead of
buying futures, farmers can sell futures. A soybean farmer plants the crop today
but does not harvest it until next year when the soybean price could be quite
different than today’s spot price. To avoid the price risk, the farmer can sell
> Speculation occurs in stocks as futures, that is, agree to sell so many soybeans at harvest time at a price agreed

well as commodities. In 2008,
Lehman Brothers, a Wall Street

1

1

1

! on today. Futures markets are also common in currencies. Suppose that Ford

1

1
investment banking firm, com- |

1

1

1

1

1

1

1

1

expects to sell 1,000 cars in Germany for 25,000 euros each. At the end of the
year, how many dollars will Ford make? Ford doesn’t know because the euro/
dollar exchange rate can fluctuate. By selling euro futures, Ford can lock in the
exchange rate.

plained that speculators were
driving the price of its stock
lower and lower. During this
time, Lehman continued to give
rosy forecasts. Later in 2008, .
Lehman Brothers went bank- ! . .
rupt. Why was the forecast of i Slgnal WatChlng
the speculators more informa- |
tive on net than the statements |
being issued from Lehman? !

1

Speculators who think that a war in the Middle East is likely will buy oil
futures, pushing up the futures price (the price agreed on today for delivery
in the future). If the futures price is much higher than the spot or current
price, that is a sign that smart people with their own money on the line think
that supply disruptions may soon occur. Futures prices for oil, currencies, and
many commodities can be found in a newspaper or online, so anyone who
wants to forecast events in the Middle East can benefit from read-
ing price signals.

Futures prices can be extraordinarily informative about future
events. The major factor determining the price of orange juice fu-
tures, for example, is the weather. If bad weather is expected to
cause a frost destroying many oranges, the price of OJ futures will
be high. If good weather and a bumper crop are expected, the price
will be low. The economist Richard Roll found that the futures
price for OJ was so sensitive to the weather that it could be used to
improve the predictions of the National Weather Service!'”

It’s not hard to see the future if you know where to look. In
December 1991, the United Nations and the Worldwatch Institute
warned that wheat would be very scarce in the coming year. Econ-
omist Paul Heyne looked in the newspaper and found that on that
= e/ : day the price of wheat was $4.05 a bushel. But the futures price for
Markets see the future with futures markets. the following December was $3.51. Speculators, unlike the World-
watch Institute, were not forecasting increased scarcity. In whose

DOUGLAS PULSIPHER/ ACCLAIM IMAGES

* Technically, this describes a forward contract. The difterence between forward and futures contracts is
not important for making the point that cash settlement allows anyone to speculate in oil even if he or she
neither wants nor has any oil to trade.

The technical difference between futures and forwards is that in a futures contract the buyer and the seller
do not contract directly but rather each works through a middleman, the New York Mercantile Exchange
(NYMEX). NYMEX guarantees that neither the buyer nor the seller will cheat on the deal. NYMEX does
this by marking the contract to market on a daily basis, which means that there is a small cash settlement every day
until the final day. For example, if the day after Tyler and Alex signed the contract the spot price moved to
$51, then Alex would have to pay some extra money to NYMEX. If the day after the contract was signed,
the spot price moved to $49, then Tyler would have to pay some extra money to NYMEX. NYMEX holds
onto the money, keeping a running tab, until the final day when it releases the total to the party with the net
gain. In this way, NYMEX’s losses are limited even if one party refuses to honor the deal.
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forecast would you put more confidence: that of the Worldwatch Institute or
that of wheat speculators? Why?*

The futures price of oil can be used to predict war in the Middle East, but
that is a side benefit of the futures market and not its purpose. Factors other
than war (e.g., the decisions of OPEC, oil discoveries, and the demand for oil)
also affect oil futures, so the futures price of oil is a noisy signal of war in the
Middle East. A phone line with static—that’s a noisy signal. Electrical engi-
neers work to increase the signal-to-noise ratio on cell phones. More recently,
economic engineers have begun to design markets to increase the signal-to-
noise ratio of prices.

Prediction Markets

If markets are good at predicting the future even though they evolved to
do something else, imagine how useful they might be if they were designed
to predict. Beginning in the late 1980s, economic engineers began to design
prediction markets, speculative markets designed so that prices can be inter- A prediction market is a
preted as probabilities and used to make predictions.!! speculative market designed so
The best known prediction market is the lowa Electronic Markets. The that prices can be interpreted as
Iowa market lets traders use real money to buy and sell “shares” of political i i:gfgzgses and used to make
candidates. During the 2008 election, for example, traders on the Towa Elec-
tronic Markets could buy shares in John McCain and Barack Obama. A share in
Barack Obama, for example, would pay $1 if Barack Obama won the election
and nothing otherwise. Suppose that the market price of an Obama share is
75 cents. What does this market price suggest about the probability of Barack
Obama winning the election?
To answer this question, think about each share as a bit like a lottery ticket.
The ticket pays $1 if Obama wins and nothing if he loses. How much would
you be willing to pay for this lottery ticket if Obama has a 20% chance of
winning? How much would you be willing to pay for this lottery ticket if
Obama has a 75% chance of winning? If Obama has a 20% chance of win-
ning, then a lottery ticket that pays $1 if he wins, and nothing otherwise, is
worth about 20 cents on average (0.2 X $1). If Obama has a 75% chance of
winning, then the lottery ticket is worth about 75 cents (0.75 X $1). Thus,
working backward, if we see that people are willing to pay 75 cents for an
Obama lottery ticket, we can infer that they think that Obama has about a 75%
probability of winning the election. In this way, we can use market prices to
predict elections!
The Towa markets correctly predicted the Obama win in 2008 and they
were very close about Obama’s vote share as well. The future can never be pre-
dicted perfectly, but in some 20 years of predicting U.S. and foreign elections,
primaries, and other political events, the Jowa markets have proven to be more
accurate than alternative institutions such as polls.!? In tight elections, profes-
sional bond traders—who often have millions of dollars riding on postelection
economic policies—monitor the Iowa markets for clues about future events.
Hewlett-Packard has used a similar market approach to help predict future
hardware sales. Members of HP’s sales team bought and sold shares that paid

* By the way, Heyne’s forecast was correct—wheat was not especially scarce in 1992. Did you put your
confidence in the right place?
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off when sales fell within a certain range. A typical security would pay out $1,
it and only if future sales were, say, between 10,000 and 15,000 units. Another
might pay off if sales were between 15,000 and 20,000 units. The market con-
tained 10 types of securities—a range broad enough to include all the relevant
possible sales outcomes.

By examining the prices of all 10 shares, HP could assign a probability to any
combination of outcomes. For example, if the price of the 5,000-10,000 unit
sales security was 10 cents and the price of the 10,000-15,000 unit sales secu-
rity was 20 cents, this suggests that the probability of selling 5,000—15,000 units
was 30%.

HP compared the forecasts made by the prediction market with its own
official forecasts and with actual sales figures. In 15 out of 16 trials, the mean
market-based prediction was significantly closer to the actual sales figure than
the official forecast. In the one remaining trial, the mean market-based predic-
tion and the official forecast were equally close. Encouraged by these results,
HP created its own experimental economics laboratory.

Another advantage of prediction markets is that they encourage traders to
put their money where their mouths are not. Although the members of a com-
pany’s sales team may know better than anyone that next quarter’s sales will be
lower than expected, they rarely have incentives to relay this information to
their bosses.

Prediction markets can help to overcome the “yes-man” phenomenon that
makes it difficult for information to move from the field and into the hands of
the senior decision makers.

The Hollywood Stock Exchange (http://www.HSX.com) is also proving
that the innovative use of markets can be profitable. The Hollywood Exchange
lets traders buy and sell shares and options in movies, music, and Oscar con-
tenders. Trading on the Hollywood Exchange is conducted in make-believe
“Hollywood Dollars,” but the goal of the HSX—which is owned by a subsidi-
ary of the Wall Street firm Cantor Fitzgerald—is profit. Some 800,000 people
trading on HSX for fun have proven that HSX prices are reliable predictors of
future film profits. Figure 7.3 graphs market predictions of opening revenues
on the x-axis against actual opening revenues on the y-axis. If all predictions
were perfect, then predicted revenues would be exactly equal to actual rev-
enues and all the observations would lie on the 45-degree red line. No one
can predict the future perfectly, of course. Movies above the red line did bet-
ter than predicted and movies below the red line did worse than predicted.
The market predicted that The Adventures of Pluto Nash, a 2002 movie starring
Eddie Murphy, would take in opening weekend revenues of over $10 million.
In fact, The Adventures was the biggest financial bomb of all time with costs of
$100 million and revenues of $4.41 million, just over half of that generated
on the opening weekend before word of mouth sent it straight to the reject
pile. Director Spike Lee’s The Original Kings of Comedy, however, was an un-
expected hit with actual opening revenues of nearly $12 million compared
to predicted revenues of just $4.7 million. Although market predictions are
sometimes a little high and sometimes a little low, they are centered around
the 45-degree line, which means that they are correct on average. The market,
for example, predicted that American Pie 2 would have opening revenues of
$45.1 million and actual revenues were $45.3 million. Perhaps the biggest sign
of the accuracy of the HSX market is that HSX sells its data to Hollywood stu-
dios eager to improve their predictions about future blockbusters.
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FIGURE 7.3
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Source: Wolfers, Justin and Eric Zitzewitz. 2004. Prediction markets. Journal of Economic Perspectives
(18) 2:107-126.

The use of prediction markets is expanding rapidly, but what’s important
for our purposes is that prediction markets help to illustrate how all markets
work. Market prices are signals that convey valuable information. Buyers and
sellers have an incentive to pay attention to and respond to prices and in so do-
ing they direct resources to their highest-value uses. That means everyone can
make the most out of limited resources.

O Takeaway

No market is an island. Markets are linked geographically, through time and across
different goods. The price of gasoline at your local gasoline station is linked to the
market for oil in China. The price of oil today is linked to the expectations about
the market for oil in the future and, through investment, to the market for oil in
the past. Markets in one good are linked to markets in other goods. The supply
and demand of flowers, asphalt, and candy bars are all linked through the world-
wide market.

The worldwide market is neither designed nor, because it is so complex, is it
ever completely understood. The market acts like a giant computer to arrange our
limited resources to satisfy as many of our wants as possible. Prices are the heart
of the market process. Prices signal the value of resources to consumers, suppliers,
and entrepreneurs, and they encourage everyone to take appropriate actions to
respond to scarcity and changing circumstances.
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Free market prices work as signals because through buying and selling, prices

come to reflect important pieces of information. The futures price of oil, for ex-
ample, can signal war in the Middle East and the futures price of orange juice can
tell us about the weather in Florida. Market prices can be so informative that new

markets (prediction markets) are being created to help businesses, governments,

and scientists predict future events.
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FACTS AND TOOLS

1. a. Suppose you’d like to do five difterent
things, each of which requires exactly one
orange. Complete the following table,
ranking your highest-valued orange-related
activity (1) to your lowest-valued activity (5).

Activity Rank of Preference
Give a friend the orange.

Throw the orange at a
person you don't like.

Eat the orange.

Squeeze the orange to
drink the juice.

Use the orange as
decorative fruit.

b. Suppose the price per orange is high enough
that you buy only four. What activity do
you not do?

c. How low would the price of oranges have
to fall for you to purchase five oranges?
What does the price at which you would
just purchase the fifth orange tell us about
the value you receive from the fifth-ranked
activity?

2. The supply and demand for copper change
constantly. New sources are discovered, mines
collapse, workers go on strike, products that use

it wane in and out of popularity, weather affects
shipping conditions, and so on.

a. Suppose you learned that growing political
instability in Chile (the largest producer of
copper) will greatly reduce the productivity
of its mines in two years. Ignoring all other
factors, which curve (demand or supply) will
shift which way in the market for copper
two years from now?

b. Will the price rise or fall as a result of this
curve shift?

c. Given your answer in part b, would a rea-
sonable person buy copper to store for later?
Why or why not? Ignore storage costs.

d. As a result of many people imitating your
choice in part ¢, what happens to the current
price of copper?

e. Does the action in parts ¢ and d encour-
age people to use more copper today or less
copper today?

. In this chapter, we noted that successful

economies are more likely to have many
failing firms. If a nation’s government instead
made it impossible for inefficient firms to fail
by giving them loans, cash grants, and other
bailouts to stay in business, why is that nation
likely to be poor? (Hint: Steven Davis and
John Haltiwanger. 1999. “Gross Job Flows.”
In Handbook of Labor Economics (Amsterdam:
North-Holland) found that in the United States,
60% of the increase in U.S. manufacturing
efficiency was caused by people moving from
weak firms to strong firms.)

. For you, personally, what is your opportunity

cost of doing this homework?

. Suppose you are bidding on a used car and

someone else bids above the highest amount
that you are willing to pay. What can you say
for sure about that person’s monetary value of
the good compared to yours?
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6. Sometimes speculators get it wrong. In the

months before the Persian Gulf War, speculators
drove up the price of oil: The average price
in October 1990 was $36 per barrel, more
than double its price in 1988. Oil speculators,
like many people around the world, expected
the Gulf War to last for months, disrupting
the oil supply throughout the Gulf region.
Thus, speculators either bought oil on the open
market (almost always at the high speculative
price) or they already owned oil and just kept it
in storage. Either way, their plan was the same:
to sell it in the future, when prices might even
be higher.

As it turned out, the war was swift: After
one month of massive aerial bombardment of
Iraqi troops and a 100-hour ground war, then
President George H. W. Bush declared a cessation
of hostilities. Despite the fact that Saddam Hussein
set fire to many of Kuwait’s oil fields, the price of
oil plummeted to about $20 per barrel, a price at
which it remained for years.

SYGMA/CORBIS

In 1991, speculators bet that a war against Saddam
Hussein's regime would raise the price of oil for years.
Wrong decade, perhaps.

a. Is buying oil for $36 a barrel and selling
it for $20 per barrel a good business plan?
How much profit did speculators earn, or
how much money did they lose, on each
barrel?

b. Why did the speculators follow this plan?
c. When the speculators sold their stored oil
in the months after the war, did this mas-

sive resale tend to increase the price of oil or
decrease it?

d. Do you think that many consumers
complained about speculators or even
realized that speculators were influencing the
price of oil in spring 1991?

. You manage a department store in Florida, and

one winter day you read in the newspaper that
orange juice futures have fallen dramatically

in price. Should your store stock up on more
sweaters than usual, or should your store stock
up on more Bermuda shorts?

. Take alook at Figure 7.3. If investors in the

Hollywood Stock Exchange were too optimistic
on average, would the dots tend to cluster above
the red diagonal line or below it? How can

you tell?

. Let’s see if the forces of the market can be as

efficient as a benevolent dictator. Since laptop
computers are increasingly easy to build and

since they allow people to use their computers
wherever they like, an all-wise benevolent
dictator would probably decree that most people
buy laptops rather than desktop computers. This
is especially true now that laptops are about as
powertul as most desktops. In answering questions
a—c, answer in words as well as by shifting the
appropriate curves in the figures below.

Supply before
innovation

Price per

laptop
computer

Quantity of
laptop computers

Price per Supply
desktop
computer
Demand
Quantity of

desktop computers

a. Since it’s become much easier to build bet-
ter laptops in recent years, laptop supply has
increased. What does this do to the price of
laptops?



THINKING AND PROBLEM SOLVING

1. Andy enters into a futures contract, allowing
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b. Laptops and desktops are substitutes. Now
that the price of laptops has changed, what
does this do to the demand for desktop
computers?

c. And how does that affect the quantity sup-
plied of desktop computers?

d. Now let’s look at the final result: Once it
became easier to build good laptops, did
“invisible hand” forces push more of so-
ciety’s resources into making laptops and
push resources away from making desktops?
(Note: Laptop sales first outnumbered desk-
top sales in 2008.)

him to sell 5,000 troy ounces of gold at $1,000

per ounce in 36 months. After that time passes,

the market price of gold is $950 per troy ounce.
How much does Andy make or lose?

2. Two major-party presidential candidates are

running against each other in the 2016 election.
The Democratic Party candidate promises
more money for corn-based ethanol research,
and the Republican Party candidate promises
more money for defense contractors. In the
weeks before the election, defense stocks take a
nosedive.

a. Who is probably going to win the election:
the pro-ethanol candidate or the pro-defense
spending candidate?

b. We talked about how price signals are
sometimes noisy. Think of two or three
other markets you might want to look at
to see if your answer to part a is correct.

3. Circa 1200 BCE, a decreasing supply of tin due

to wars and the breakdown of trade led to a
drastic increase in the price of bronze in the
Middle East and Greece (tin being necessary
for its production). It is around this time that
blacksmiths developed iron- and steel-making
techniques (as substitutes for bronze).

a. How is the increasing price of bronze a signal?
b. How is the increasing price an incentive?

c. How do your answers in parts a and b help
explain why iron and steel became more
common around the same time as the in-
crease in price?

d. After the development of iron, did the sup-
ply or demand for bronze shift? Which way
did it shift? Why?

. In 1980, University of Maryland economist

Julian Simon bet Stanford entomologist

Paul Ehrlich that the price of any five metals
of Ehrlich’s choosing would fall over 10 years.
Ehrlich believed that resources would become
scarcer over time as the population grew, while
Simon believed that people would find good
substitutes, just as earlier people developed iron
as a substitute for scarce bronze. The price of
all five metals that Ehrlich chose (nickel, tin,
tungsten, chromium, and copper) fell over

the next 10 years and Simon won the bet.
Ehrlich, an honorable man, sent a check in the
appropriate amount to Simon.

a. What does the falling price tell us about the
relative scarcity of these metals?

b. What could have shifted to push these prices
down: demand or supply? And would de-
mand have increased or decreased? And

supply?

. In this chapter, we explored how prices tie all

goods together. To illustrate this idea, suppose
new farming techniques drastically increased the
productivity of growing wheat.

a. Given this change, how would the price of
wheat change?

b. Given your answer in part a, how would the
price of cookbooks specializing in recipes
using wheat flour change?

c. Given your answer in part b, how would the
price of paper change?

d. Given your answer in part ¢, how would the
price of pencils change? (Hint: Are paper and
pencils substitutes or complements?)
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e. Given your answer in part d, how would
the quantity of graphite (used in pencils)
consumed change?

6. The “law of one price” states that if it’s easy

to move a good from one place to another,

the price of identical goods will be the same
because traders will buy low in one region and
sell high in another. How is our story about the
effect of speculators similar to the lesson about
the “law of one price”?

. Let’s build on this chapter’s example of asphalt.
Suppose a new invention comes along that
makes it easier and much less expensive to
recycle clothing: Perhaps a new device about
the size of a washing machine can bleach,
reweave, and redye cotton fabric to closely
imitate any cotton item you see in a fashion
magazine. Head into the laundry room, drop in
a batch of old clothes, scan in a couple of pages
from Vogue, and come back in an hour.

a. Ifyou think of the “market for clothing”
as “the market for new clothing,” does this
shift the demand or the supply curve, and in
which direction?

b. If you think of the “market for clothing” as
“the market for clothing, whether it’s new
or used,” does this shift the demand or the
supply curve, and in which direction?

c. What will this do to the price of new, unre-
cycled clothing?

d. After this invention, will society’s scarce
productive resources (machines, workers,
retail space) flow toward the “new clothing”
sector or away from it?

(Note: This question might sound fanciful but
three-dimensional printers, which can create
plastic or plaster prototypes of small items such as
toys, cups, etc., have fallen dramatically in price.
Every day, you’re getting just a little bit closer to
having your own personal Star Trek replicator.)

. Robin is planning to ask Peggy to the

Homecoming dance. Before he asks her, he

wants to know what the chances are that she’ll

say “yes.” Robin is a scientist so he considers

two paths to estimate the probability that Peggy

will say yes.

[. Ask 10 of his friends, “Do you think she’ll
really say yes?”

II. Tell another 10 of his friends, “I'm starting
a betting market. I'll pay $10 if she says yes,
$0 if she says no. I'm only offering this bet

9.

once, to the highest bidder. Start bidding

against each other for a chance at $10!”

a. According to the evidence in this chap-
ter, one of these methods will work
better. Which one, and why?

b. If the highest bid from Group II is $1
(along with a few lower bids of $0.75,
$0.50, and zero), then roughly what’s the
chance that Peggy will say yes to Robin?

c. If the highest bid from Group II quickly
shoots up to about $9, then what’s the
chance that Peggy will say yes to Robin?

A classic essay about how markets link to each
other is entitled “I, Pencil,” written by Leonard E.
Read (his real name). It is available for free online

at the Library of Economics and Liberty. As you might
suspect, it is written from the point of view of a
pencil. One line is particularly famous: “No single
person on the face of this earth knows how to make
me.” Based on what you’ve learned in this chapter
about how markets link the world, how is this true?

CHALLENGES

1.

In The Fatal Conceit, economist Friedrich A.
Hayek, arguing against central planning, wrote:
“The curious task of economics is to demonstrate
to men how little they really know about what
they imagine they can design.” In other words,
people generally assume that they can plan out the
best procedure for producing a good (such as the
Valentine’s Day rose mentioned at the beginning
of the chapter), but as we learned, that’s not true.
‘What are some of the different roles that the price
system plays in creating this order? (Hint: Key
words are “links,” “signals,” and “incentives.”)

. One question that economics students often ask

is “In a market with a lot of buyers and sellers,
who sets the price of the good?” There are
two possible correct answers to this question:
“Everyone” and “No one.” Choose one of the
two as your answer, and explain in one or two
sentences why you are correct.

. This chapter emphasized the ability of an orderly

system to emerge without someone explicitly
designing the entire system. How does the
evolution of language illustrate a type of
spontaneous order?

. Are you in favor of “price gouging” during

natural disasters? Why or why not?

. What is the opportunity cost of the economics

profession?
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Price Ceilings
and Floors

CHAPTER OUTLINE

Price Ceilings

Rent Controls (Optional Section)
Arguments for Price Controls

n a quiet Sunday in August 1971, President Richard Universal Price Controls

Nixon shocked the nation by freezing all prices and wages Price Floors

in the United States. It was now illegal to raise prices—

even if both buyers and sellers voluntarily agreed to the change.
Nixon’s order, one of the most significant peacetime interventions

Takeaway

into the U.S. economy ever to occur, applied to almost all goods, and even
though it was supposed to be in eftect for only 90 days, it would have lasting
effects for more than a decade.

In Chapter 7, we explained how a price is “a signal wrapped up in an
incentive”; that is, we explained how prices signal information and create
incentives to economize and seek out substitutes. We also explained how
markets are linked geographically, across different products, and through
time. In this chapter, we show how price controls—laws making it illegal
for prices to move above a maximum price (price ceilings) or below a mini-
mum price (price floors)—interfere with all of these processes. We begin
by explaining how a price control affects a single market, and then we turn
to how price controls delink some markets and link others in ways that are
counterproductive.

Price Ceilings

Nixon’s price controls didn’t have much effect immediately because prices
were frozen near market levels. But the economy is in constant flux and mar-
ket prices soon shifted. At the time of the freeze, prices were rising because of
inflation, so the typical situation came to resemble that in Figure 8.1, with the
controlled price below the uncontrolled or market equilibrium price.
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FIGURE 8.1

Price

(%)

Controlled price Shortage

(ceiling)

Market .
equilibrium 4. A loss of gains from trade

When the maximum price that can be
legally charged is below the market price,
we say that there is a price ceiling. Econo-
mists call it a price ceiling because prices

Supply cannot legally go higher than the ceiling.
Price ceilings create five important effects:

1. Shortages
2. Reductions in product quality

3. Wasteful lines and other search costs

5. A misallocation of resources

Shortages

When prices are held below the market
Demand

Quantity supplied  Quantity demanded Quantity

price, the quantity demanded exceeds the
quantity supplied. Economists call this a

at the controlled at the controlled

price price shortage. Figure 8.1 shows that the short-
age is measured by the difference between
Price Ceilings Create Shortages At the controlled price, the quantity the quantity demanded at the controlled
demanded exceeds the quantity supplied, creating a shortage. price and the quantity supplied at the con-
trolled price. Notice also that the lower the
controlled price is relative to the market

equilibrium price, the larger the shortage.
A price ceiling is a maximum In some sectors of the economy, shortages appeared soon after prices were
price allowed by law. controlled in 1971. Increased demand in the construction industry, for example,

meant that price controls hit that sector especially hard. Ordinarily, increased
demand for steel bars, for example, would increase the price of steel bars, en-
couraging more production. But with a price ceiling in place, demanders could
not signal their need to suppliers nor could they provide suppliers with an

incentive to

A shortage of vinyl in 1973 forced Capitol
Records to melt down slow sellers so they
could keep pressing Beatles' albums.

produce more. As a result, shortages of steel bars, lumber, toilets
(for new homes), and other construction inputs were common.
By 1973, there were shortages of wool, copper, aluminum, vinyl,
denim, paper, plastic bottles, and more.

Reductions in Quality

At the controlled price, demanders find that there is a shortage of
goods—they cannot buy as much of the good as they would like.
Equivalently, at the controlled price, sellers find that there is an excess
of demand or, in other words, sellers have more customers than they have
goods. Ordinarily, this would be an opportunity to profit by raising
prices, but when prices are controlled, sellers can’t raise prices without
violating the law. Is there another way that sellers can increase profits?
Yes. It’s much easier to evade the law by cutting quality than by raising
price, so when prices are held below market levels, quality declines.

Thus, even when shortages were not apparent, quality was re-
duced. Books were printed on lower-quality paper, 2" X 4" lumber
shrank to 1%” X 3%", and new automobiles were painted with fewer
coats of paint. To help deal with the shortage of paper, some newspa-
pers even switched to a smaller font size.!



Another way quality can fall is with reductions in
service. Ordinarily, sellers have an incentive to please
their customers, but when prices are held below mar-
ket levels, sellers have more customers than they need
or want. Customers without potential for profit are
just a pain so when prices cannot rise, we can expect
service quality to fall. The full service gasoline sta-
tion, for example, disappeared with price controls in
1973, and instead of staying open for 24 hours, gaso-
line stations would close whenever the owner wanted

a lunch break.

Wasteful Lines and Other Search Costs

The most serious shortage during the 1970s was for oil.
The OPEC embargo in 1973 and the reduction in sup-
ply caused by the Iranian Revolution in 1979 increased
the world price of oil, as we saw in Chapter 4. In the
United States, however, price controls on domestically
produced oil had not been lifted and thus the United
States faced intense shortages of oil and the classic sign
of a shortage, lines.

Figure 8.2 focuses on the third consequence of con-
trolling prices below market prices: wasteful lines.

FIGURE 8.2

Price of
gasoline
per gallon

Willingness to
pay for Q; > $3

Time cost per gallon

Shortage

Controlled price
(ceiling)

Market
equilibrium
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In 1972, AFL-CIO boss George Meany complained that the
number of matzo balls in his favorite soup had sunk from
four to three, in effect raising the price.

C. Jackson Grayson, chairman of the U.S. Price Commission,
was worried about the bad publicity, so on Face the

Nation he triumphantly held aloft a can of Mrs. Adler's

soup claiming that his staff had opened many cans and
concluded there were still four balls per can.

Whoever was right about the soup, Meany was certainly the
better economist: Price ceilings reduce quality.

Price Ceilings Create Wasteful
Lines At the controlled price, the
quantity of gasoline supplied is Q,
and buyers are willing to pay as
much as $3 for a gallon of gasoline.
But the maximum price that sellers
can charge is $1. The difference
between what buyers are willing to
pay and what sellers can charge en-
courages buyers to line up to buy
gasoline. Buyers will line up until
the total price of gasoline, the out-
of-pocket price plus the time cost,
increases to $3 per gallon. Time
spent waiting in line is wasted time.
The total value of wasted time is
given by the time cost per gallon
multiplied by the quantity of gal-
lons bought.

Supply

Demand

Qy Quantity

TETRA IMAGES/CORBIS
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At the controlled price of $1, sellers supply Q_units
of the good. How much are demanders willing to pay
(per unit) for these Q_units? Recall that the demand
curve shows the willingness to pay, so follow a line
from Q_ up to the demand curve to find that demand-
ers are willing to pay $3 per unit for Q_units. The
price controls, however, make it illegal for demanders
to ofter sellers a price of $3, but there are other ways of
paying for gas.

Knowing that there is a shortage, some buyers
might bribe station owners (or attendants) to fill up
their tanks. Suppose that the average tank holds 20 gal-
lons. Buyers would then be willing to pay $60 for a

When the quantity demanded exceeds the quantity fill-up, the legal price of $20 plus a $40 under-the-table
supplied, someone is going to be disappointed.

IMAGE100/CORBIS

bribe. Thus, if bribes are common, the total price of
gasoline—the legal price plus the bribe price—will rise
to $3 per gallon ($60/20 gallons).

Corruption and bribes can be common, especially when price controls are
long-lasting, but they were not a major problem during the gasoline shortages of
the 1970s. Nevertheless, the total price of gasoline did rise well above the con-
trolled price. Instead of competing by paying bribes, buyers competed by their
willingness to wait in line. Remember that at the controlled price the quantity
of gasoline demanded is greater than the quantity supplied, so some buyers are
going to be disappointed—they are going to get less gasoline than they want and
some buyers may get no gasoline at all. Buyers will compete to avoid being left
with nothing. Let’s assume that all gasoline station owners refuse bribes. Unfor-

tunately, honesty does not eliminate the shortage. A “first-come, first-served”
system 1s honest, but buyers who get to the gasoline station early will get the
gas, leaving the latecomers with nothing. Under this situation, how long will the
lineups get?

Suppose that buyers value their time at $10 an hour and, as before, the average
fuel tank holds 20 gallons. Eager to obtain gas during the shortage, a buyer arrives
at the station early, perhaps even before it opens, and must wait in line for an
hour before he is served. His total price of gas is $30: $1 per gallon for 20 gallons
in out-of-pocket cost plus $10 in time cost. Since the total value of the gas is $60,
that’s still a good deal. But if'it’s a good deal for him, it’s probably a good deal for
other buyers, too, so the next time he wants to fill up, he is likely to discover that
others have preceded him and now he has to wait longer. How much longer?
Following the logic to its conclusion, we can see that the line will lengthen un-
til the total cost for 20 gallons of gasoline is $60: $20 in cash paid to the station
owner plus $40 in time costs (4 hours worth of waiting). The price per gallon,
therefore, rises to $3 ($60/20 gallons)—exactly as occurred with bribes!

Price controls do not eliminate competition. They merely change the form of
competition. Is there a difference between paying in bribes and paying in time?
Yes. Paying in time is much more wasteful. When a buyer bribes a gasoline
station owner $40, at least the gasoline station owner gets the bribe. But when
a buyer spends $40 worth of time or four hours waiting in line, the gasoline
station owner doesn’t get to add four hours to his life. The bribe is transferred
from the buyer to the seller, but the time spent waiting in line is simply lost.
Figure 8.2 shows that when the quantity supplied is Q, the total price of gaso-
line will tend to rise to $3: a $1 money price plus a time-price of $2 per gallon.



Price Ceilings and Floors ® CHAPTER 8 ® 135

FIGURE 8.3
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gasoline
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(deadweight loss)
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A Price Ceiling Reduces the Gains from Trade At the controlled price, Q_ units are
supplied and buyers are willing to pay just slightly less than $3 for an additional gallon
of gasoline that sellers are willing to sell for just slightly more than $1. Although mutually
profitable, these trades are illegal. If all mutually profitable trades were legal, the gains
from trade would increase by the green plus blue triangle.

The total amount of waste from waiting in line is given by the shaded area, the
per gallon time price ($2) multiplied by the number of gallons bought (Q).*

Lost Gains from Trade

Price controls also reduce the gains from trade. In Figure 8.3, at the quantity
supplied Q, how much would demanders pay for one additional gallon of gaso-
line? The willingness to pay for a gallon of gas at Q is $3, so demanders would
be willing to pay just a little bit less, say, $2.95, for an additional gallon. How
much would suppliers require to sell an additional gallon? Supplier cost is read
off the supply curve, so reading up from the quantity Q, to the supply curve,
we find that the willingness to sell at Q_is $1; suppliers would be willing to
supply an additional unit for just a little bit more, say, $1.05.

Demanders are willing to pay $2.95 for an additional gallon of gas, suppliers
are willing to sell an additional gallon for $1.05, and so there is $1.90 of

* We need to qualify this slightly. If every buyer has a time value of $10 per hour, then the total time wasted
will be the area as shaded in the diagram. If some buyers have a time value lower than $10, say, $5 per hour,
they will wait in line for four hours, paying $20 in out-of-pocket costs but only $20 in time costs. If these
buyers value the gasoline as high as does the marginal buyer, at $60 for 20 gallons, they will earn what econo-
mists call a “rent” of $20; thus, not all of the rectangle would be wasted. Regardless of whether all of the
rectangle or just some of the rectangle is wasted, it’s important to see that (1) price ceilings generate shortages
and lineups, (2) the lineups mean that the total price of the controlled good is higher than the controlled price
(and perhaps even higher than the uncontrolled price), and (3) the time spent waiting in line is wasted.
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A deadweight loss is the total
of lost consumer and producer
surplus when not all mutually
profitable gains from trade are
exploited. Price ceilings create
a deadweight loss.

potential gains from trade to split between them. But it’s illegal for suppliers
to sell gasoline at any price higher than $1. Buyers and sellers want to trade,
but they are prevented from doing so by the threat of jail. If the price ceiling
were lifted and trade were allowed, the quantity traded would expand from Q
to Q, and buyers would be better oft by the green triangle labeled “Lost con-
sumer surplus,” while sellers would be better off by the blue triangle labeled
“Lost producer surplus.” But with a price ceiling in place, the quantity sup-
plied is Q_ and together the lost consumer and producer surplus are lost gains
from trade (economists also call this a deadweight loss).

Recall from Chapter 4 that we said that in a free market the quantity of
goods sold maximizes the sum of consumer and producer surplus. We can now
see that in a market with a price ceiling, the sum of consumer and producer
surplus is not maximized because the price control prevents mutually profitable
gains from trade from being exploited.

In addition to these losses, price controls cause a misallocation of scarce
resources; let’s see how that works in more detail.

Misallocation of Resources

In Chapter 7, we explained how a price is a signal wrapped up in an incen-
tive. Price controls distort signals and eliminate incentives. Imagine that it’s
sunny on the West Coast of the United States, but on the East Coast there is
a cold winter that increases the demand for heating oil. In a market without
price controls, the increase in demand in the East pushes up prices in the East.
Eager for profit, entrepreneurs buy oil in the West, where the oil is not much
needed and the price is low, and they move it to the East, where people are
cold and the price of oil is high. In this way, the price increase in the East is
moderated and supplies of oil move to where they are needed most.

Now consider what happens when it is illegal to buy or sell oil at a price above
a price ceiling. No matter how cold it gets in the East, the demanders of heating
oil are prevented from bidding up the price of oil, so there’s no signal and no in-
centive to ship oil to where it is needed most. Price controls mean that oil is mis-

allocated. Swimming pools in California

Distorted signals cause resources to be misallocated.

are heated, while homes in New Jersey
are cold. In fact, this was exactly what oc-
curred in the United States, especially in

the harsh winter of 1972-1973.

Once again recall from Chapter 4 that
we said that in a free market the supply of
goods is bought by the demanders who
have the highest willingness to pay. We
can now see that in a market with a price
ceiling demanders with the highest will-
ingness to pay have no easy way to sig-
nal their demands nor do suppliers have
an incentive to supply their demands. As
a result, in a controlled market goods are
misallocated.

Price controls cause resources to be
misallocated not just geographically, but
also across different uses of oil. Recall
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FIGURE 8.4
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The Demand for Oil Depends on the Value of Oil in Different Uses
When the price of oil is high, oil will only be used in the higher-valued
uses. As the price falls, oil will also be used in lower-valued uses.

(Top photo: EuroStyle Graphics/Alamy)
(Bottom: Lew Robertson/Corbis)

from Chapter 3 that the demand curve for oil shows the uses of oil from the
highest-valued uses to the lowest-valued uses. In case you forgot, Figure 8.4
shows the key idea: High-valued uses are at the top of the curve and low-
valued uses at the bottom. Without market prices, however, we have no
guarantee that oil will flow to its highest-valued uses. As we have just seen,
in a situation with price controls, it’s possible to have plenty of oil to heat
swimming pools in California (hello, rubber ducky!) and not enough oil for
heating cold homes in New Jersey. Similarly, in 1974 Business Week reported,
“While drivers wait in three-hour lines in one state, consumers in other states
are breezing in and out of gas stations.””

Figure 8.5 on the next page illustrates the problem more generally. As we
know, at the controlled price, the quantity demanded Q, exceeds the quan-
tity supplied Q, and there is a shortage. Ideally, we would like to allocate the
quantity of oil supplied Q, to its highest-valued uses; these are illustrated at
the top of the demand curve by the thick line. But the potential consumers of
the oil with the highest-valued uses are legally prevented from signaling their
high value by oftering to pay oil suppliers more than the controlled price. Oil
suppliers, therefore, have no incentive to supply oil to just the highest-valued
uses. Instead, oil suppliers will give the oil to any user who is willing to pay the
controlled price—but most of these users of oil have lower-valued uses. Like
the lines at the gas station, it’s first-come, first-served. In fact, the only uses of
oil that definitely will not be satisfied are the least-valued uses. (Why not? The
users with the least-valued uses are not even willing to pay the controlled price.)



138 ® PART 2 e The Price System

FIGURE 8.5
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When Prices Are Controlled, Resources Do Not Flow to Their
Highest-Valued Uses Gains from trades are maximized when goods flow

to their highest-valued uses. A price control prevents the highest-valued uses
from outbidding lower-valued uses so some oil flows to lower-valued uses, even
though it would be more valuable if used elsewhere.

When a crisis in the Middle East reduces the supply of oil, the price sys-
tem rationally responds by reallocating oil from lower-valued uses to the
highest-value uses. In contrast, when the supply of oil is reduced and there are
price ceilings, oil is allocated according to random and often trivial factors. The
shortage of heating oil in 1971, for example, was exacerbated by the fact that
President Nixon happened to impose price controls in August when the price
of heating oil was near its seasonal low.? Since the price of heating oil was con-
trolled at a low price, while gasoline was controlled at a slightly higher price,
it was more profitable to turn crude oil into gasoline than into heating oil. As
winter approached, the price of heating oil would normally have risen and
refiners would have turned away from gasoline production to the production
of heating oil, but price controls removed the incentive to respond rationally.

Advanced Material: The Loss from Random Allocation If there were
no misallocation, then under a price control consumer surplus would be the
area between the demand curve and the price up to the quantity supplied, the
green area in Figure 8.6. (Of course, some of this surplus will likely be eaten
up by bribes, time spent waiting in line, and so forth as we discussed above.)
Under a price control, however, the good is not necessarily allocated to
the highest-valued uses. As a result, consumer surplus will be less than the
green area—but how much less? The worst-case scenario would occur if
all the goods were allocated to the lower-valued uses, but that seems unlikely.
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A more realistic assumption is that under FIGURE 8.6

price controls, goods are allocated randomly

so that a high-valued use is as likely as a low- _

valued use to be satisfied. Price
In Figure 8.7 on the next page we show two $30

uses. The highest-valued use has a value of $30

and the lowest-valued use has a value of $6.

Now imagine that one unit of the good is allo-

cated randomly between these two uses. Thus,

with a probability of 1/2, it will be allocated to

the use with a value of 30, and with a probabil-

ity of 1/2, it will be allocated to the use with a SCUC:ZTS? o

value of 6. On average, how much value will

this unit create? The average value will be

Highest-
valued uses

Supply

Average value = % X $30 + % X $6 = $18 C°”t';|r|i‘2‘e’ 6 [ shortage

Extending this logic, it can be shown that if : Demand
every use between the highest-valued use and 0 Q, Qy Quantity
the lowest-valued use is equally likely to be sat- 10 45
isfied, then the average value is $18. Thus on
average, a randomly allocated unit of the good In a Free Market Goods Flow to Their Highest-Value Uses If

all units of the good are allocated to the highest-valued uses, then
consumer surplus is the area between the demand curve and the
price up to the quantity supplied.

will create a value of $18. If there are, say,
10 units allocated, then the total value of those
units will be 10 X $18 = $180. Since the av-
erage value is $18 and the controlled price is
$6, consumer surplus is the green area in Figure 8.7 labeled total consumer surplus
under random allocation. But notice that the green area in Figure 8.7, consumer
surplus under random allocation, is much less than the green area in Figure 8.6,
consumer surplus under allocation to the highest value uses. The difference is the
red area in Figure 8.7, the loss due to random allocation.

Misallocation and Production Chaos Shortages in one market create
breakdowns and shortages in other markets, so the chaos of price controls ex-
pands even into markets without price controls. In ordinary times, we take
it for granted that products will be available when we want them, but in an
economy with many price controls, shortages of key inputs can appear at any
time. In 1973, for example, million dollar construction projects were delayed
because a few thousand dollars worth of steel bar was unavailable.*

Perhaps the height of misallocation occurred when shortages of steel drilling
equipment made it difficult to expand oil production; this mistake took place
even as the United States was undergoing the worst energy crisis in its history.’

As the shortages and misallocations grew worse, schools, factories, and offices
were forced to close, and the government stepped in to allocate oil by com-
mand. President Nixon ordered gasoline stations to close between 9 pm Saturday
and 12:01 AM Monday.® The idea was to prevent “wasteful” Sunday driving,
but the ban simply encouraged people to fill their tanks earlier. Daylight savings
time and a national 55 mph speed limit were put into place (the latter not to be
repealed until 1995). Some industries, such as agriculture, were given priority
treatment for fuel allocation, while others were forced to endure cutbacks. Fuel
for noncommercial aircraft, for example, was cut by 42.5% in November of
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FIGURE 8.7
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Consumer Surplus Falls Under Random Allocation When there
is a price control, the buyers with the highest-valued uses cannot
outbid other buyers, so goods will flow to any buyer willing to pay
more than the controlled price of $6. If goods are allocated ran-
domly to buyers with values between $30 and $6, the average value
will be $18. Consumer surplus under random allocation is the green
area. If goods were allocated to the highest-valued uses, consumer
surplus would be larger, the red plus green areas. Thus, a price con-
trol misallocates resources, reducing consumer surplus.

1973, sending the local economy of Wichita, Kansas, where aircraft producers
Cessna, Beech, and Lear were located, into a tailspin.’

Some of these ideas for conserving fuel were probably sensible while others
were not, but without market prices, it’s hard to tell which is which. The sub-
tlety of the market process in allocating oil and taking advantage of links between
markets is difficult, even impossible, to duplicate. C. Jackson
Grayson was chairman of President Nixon’s Price Commis-

President Nixon said no to commercial holiday lights  sjon, but after seeing how controls worked in practice, he said:
during the Christmas of 1973.

—— Our economic understanding and models are simply not
el powerful enough to handle such a large and complex eco-
[rAneR T . nomic system better than the marketplace.®

' J The End of Price Ceilings

Price controls for most goods were lifted by April 1974, but
controls on oil remained in place. Over the next seven years,
controls on oil would be eased but at the price of substantial
increases in complexity and bureaucracy. In September 1973,
for example, price controls were lifted on new oil. “New oil”
was defined as oil produced on a particular property in excess of
the amount that had been produced in 1972. Decontrol of new

COURTESY EVERETT COLLECTION
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oil was a good idea because it increased the incentive to develop new deposits. The
two-tier system, however, also created wasteful gaming as firms shut down some
oil wells only to drill “new” wells right next door.” The battle between entrepre-
neurs and regulators was met with increasingly complex rules. Thus, the two-tier
program was extended to three tiers, then five, then eight, then eleven.

Price controls on oil ended as abruptly as they had begun when on the
morning of January 20, 1981, Ronald Reagan was inaugurated as president, and
before lunch with Congress, he performed his first act as president—eliminating
all controls on oil and gasoline. As expected, the price of oil in the United States
rose a little but the shortage ended overnight. Within a year, prices began to fall as
supply increased and within a few years they were well below the levels of 1979.
Fluctuations in the price of oil have continued to occur, of course, but since the
ending of controls, there has been no shortage of oil in the United States.

Rent Controls (Optional Section)

A rent control is a price ceiling on rental housing, such as apartments, so eve-
rything we have learned about price ceilings also applies to rent controls. Rent
controls create shortages, reduce quality, create wasteful lines and increase the
costs of search, cause a loss of gains from trade, and misallocate resources.

Shortages

Rent controls usually begin with a “rent freeze,” which prohibits landlords
from raising rents. Since rent controls are often put into place when rents are
rising, the situation quickly comes to look like Figure 8.8, with the controlled
rent below the market equilibrium rent.

FIGURE 8.8

CHECK [YOURSELF

> Nixon's price controls set price
ceilings below the market price.
What would have happened if
the price ceilings had been set
above market prices?

> Under price controls, why were
the shortages of oil in some
local markets much more severe
than in others?

A rent control is a price ceiling
on rental housing.

Rent Control Creates Larger
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Q, Q, Qy Quantity
Long run Short run (rental apartments)

Shortages in the Long Run
than in the Short Run A rent
control below the equilibrium
price generates a shortage. The
short-run shortage is small since
the apartment units are already
built. In the long run, fewer new
units are built and old apartments
are torn down or turned into
condominiums so the long-run
shortage is much greater.
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Apartments are long-lasting goods that cannot be shipped elsewhere, so
when rent controls are first imposed, owners of apartment buildings have few
alternatives but to absorb the lower price. In other words, the short-run supply
curve for apartments is inelastic. Thus, Figure 8.8 shows that even though the
rent freeze may result in rents well below the market equilibrium level, there is
only a small reduction in the quantity supplied in the short run.

In the long run, however, fewer new apartment units are built and older
units are turned into condominiums or torn down to make way for parking
garages or other higher-paying ventures. Thus, the long-run supply curve is
much more elastic than the short-run supply curve, and the shortage grows
over time from the short-run shortage to the long-run shortage.

Although old apartment buildings can’t disappear overnight, future apart-
ment buildings can. Developers look for profits over a 30-year or longer time
frame, so even a modest rent control can sharply reduce the value of new apart-
ment construction. Developers who fear that rent controls are likely will im-
mediately end their plans to build. In the early 1970s, for example, rent control
was debated in Ontario, Canada, and put into place in 1975. In the five years
before controls were put into place, developers built an average of 27,999 new
apartments per year. In the five years after controls were put into place, devel-
opers built only 5,512 apartments per year. Figure 8.9 graphs the number of
new apartment starts and the number of new house starts per year from 1969
to 1979. The sharp drop in new apartment construction in the years when
rent controls first started to be debated is obvious. But perhaps the drop was
due to other factors like the state of the economy. To test for this possibility,

FIGURE 8.9
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Rent Control Reduces the Building of New Apartments As rent
control began to be debated in Ontario, the construction of new apart-
ments plummeted. After rent control was put into place, fewer apart-
ments were built than non-rent-controlled homes.

Source: Smith, Lawrence B. 1988. An economic assessment of rent controls: The Ontario
experience. Journal of Real Estate Finance and Economics 1: 217-231.
Note: These figures are for private, unsubsidized housing.
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we also graph the number of new houses that were built annually during this
time. The demand for houses and the demand for apartments respond similarly
to the economy, but price controls on houses were never debated or imposed.
We can see from Figure 8.9 that prior to 1972 the number of new apartment
starts was similar to the number of new house starts. But when rent control
became a possibility, apartment construction fell but the construction of houses
did not. Thus, it’s likely that rent control and not the general state of the
economy (which would also have affected house starts) was responsible for the
sharp drop in the number of new apartments built.

Reductions in Product Quality

Rent controls also reduce housing quality, especially the quality of low-end
apartments. When the price of apartments is forced down, owners attempt to
stave off losses by cutting their costs. With rent controls, for example, owners
mow the lawns less often, replace lightbulbs more slowly, and don’t fix the ele-
vators so quickly. When the controls are strong, cheap but serviceable apartment
buildings turn into slums and then slums turn into abandoned and hollowed-
out apartment blocks. In Manhattan, for example, 18% of the rent-controlled
housing is “dilapidated or deteriorating,” a much higher percentage than in the
uncontrolled sector.!” Rent controls in European countries have tended to be
more restrictive than in the United States, leading the economist Assar Lindbeck
to remark, “Rent control is the most effective method we know for destroy-
ing a city, except for bombing it.”!! Lindbeck, however, was wrong, at least
according to Vietnam’s foreign minister who in 1989 said, “The Americans

couldn’t destroy Hanoi, but we have destroyed our city by very low rents.”!?

Wasteful Lines, Search Costs, and Lost Gains from Trade

Lines for apartments are not as obvious as for gasoline, but finding an apart-
ment in a city with extensive rent controls usually involves a costly search.
New Yorkers have developed a number of tricks to help them, as Billy Crystal
explained in the movie When Harry Met Sally:

What you do is, you read the obituary column. Yeah, you find out who
died, and go to the building and then you tip the doorman. What they can
do to make it easier is to combine the obituaries with the real estate section.
Say, then you’d have “Mr. Klein died today leaving a wife, two children,
and a spacious three-bedroom apartment with a wood-burning fireplace.”

Search can be especially costly for people that landlords think are not “ideal
renters.” At the controlled price, landlords have more customers than they
have apartments, so they can pick and choose among prospective renters.
Landlords prefer to rent to people who are seen as being more likely to pay
the rent on time and not cause trouble for other tenants, for example, older,
richer couples without children or dogs. Landlords might also discriminate on
racial or other grounds. Indeed, a landlord who doesn’t like your looks can
turn you down and immediately rent to the next person in line. Landlords can
discriminate even if there are no rent controls, but without rent controls, the
vacancy rate will be higher because the quantity of apartments will be larger
and turnover will be more common, so landlords who turn down prospective
renters will lose money as they wait for their ideal renter. Rent controls re-
duce the price of discrimination, so remember the law of demand: When the
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price of discrimination falls, the quantity of discrimination
demanded will increase.

Bribing the landlord or apartment manager to get a
rent-controlled apartment is also common. Bribes are il-
legal but they can be disguised. An apartment might rent
for $500 a month but come with $5,000 worth of “furni-
ture.” Renters refer to these kind of tie-in sales as paying
“key money,” as in the rent is $500 a month but the key
costs extra. Nora Ephron, the screenwriter for When Harry
Met Sally, lived for many years in a five-bedroom luxury
apartment that thanks to rent control cost her just $1,500
a month. She did, however, have to pay $24,000 in key
money to get the previous renter to move out!

The analysis of lost gains from trade from rent controls is
exactly the same as we showed in Figure 8.3 for price con-
trols on gasoline. At the quantity supplied under rent con-
trol, demanders are willing to pay more for an apartment
than sellers would require to rent the apartment. If buyers
and sellers were free to trade, they could both be better off,
but under rent control, these mutually profitable trades are
illegal and the benefits do not occur.

Misallocation of Resources

A rent-controlled apartment—furnished.

As with gasoline, apartments under rent control are allo-

cated haphazardly—some people with a high willingness
to pay can’t buy as much housing as they want, even as others with a low
willingness to pay consume more housing than they would purchase at the
market rate. The classic example is the older couple who stay in their large
rent-controlled apartment even after their children have moved out. It’s a great
deal for the older couple, but not so good for the young couple with children
who as a result are stuck in a cramped apartment with nowhere to go.
Economists can estimate the amount of misallocation by comparing the
types of apartments that renters choose in cities like New York, which has
had rent controls since they were imposed as a “temporary” measure in World
War II, with the types of apartments that people choose in cities like Chicago,
which has a free market in rental housing. In one recent study of this kind,
Edward Glaeser and Erzo Luttmer found that as many as 21% of the renters in
New York City live in an apartment that has more or fewer rooms than they
would choose if they lived in a city without rent controls.'® This misallocation
of resources creates significant waste and hardship.

Rent Regulation

In the 1990s, many American cities with rent control changed policy and began
to eliminate or ease rent controls. Some economists refer to these new policies
not as rent control but as “rent regulation.” A typical rent regulation limits price
increases without limiting prices. Prices increases, for example, might be limited
to, say, 10% per year. Thus, rent regulations can protect tenants from sharp
increases in rent, while still allowing prices to rise or fall over several years in
response to market forces. Rent regulation laws usually also allow landlords to
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pass along cost increases so the incentive to cut back on maintenance is reduced.
Economists are almost universally opposed to rent controls but some economists
think that moderate rent regulation could have some benefits.'*

Arguments for Price Controls

Without price controls on oil in 1973, some people might not have been able to
aftord to heat their homes. Without rent controls, some people may not be able
to afford appropriate housing. It’s not obvious that the poor are better oft with
shortages than with high prices. Nevertheless, if price controls were the only way
to help the poor, then this would be an argument in favor of price controls.

Price controls, however, are never the only way to help the poor and they are
rarely the best way. If affordable housing is a concern, for example, then a bet-
ter policy than rent controls is for the government to provide housing vouchers.
Housing vouchers, which are used extensively in the United States, give quali-
fying consumers a voucher worth, say, $500 a month that can be applied to any
unit of housing.'> Unlike rent controls, which create shortages, vouchers increase
the supply of housing. Vouchers can also be targeted to consumers who need
them, whereas rent controls in New York City have subsidized millionaires.

There are a few other sound arguments for price controls. The best case for
price controls is to discipline monopolies. Alas, this explanation does not fit price
controls on gasoline, apartments, bread, or almost all of the goods that price con-
trols are routinely placed on. We will look at this special case more extensively
in Chapter 13.

One of the primary reasons for price controls may be that the public, unlike
economists, does not see the consequences of price controls. People who have
not been trained in economics rarely connect lineups with price controls. During
the gasoline shortages of the 1970s, probably not one American in ten under-
stood the connection between the controls and the shortage—most consumers
blamed big oil companies and rich Arab sheiks. Americans are not alone in blam-
ing shortages on foreigners. The demand for price controls is a recurring and
common event in history. Consider, for example, the situation in Iraq in 2003:

The line of cars waiting to fill up at the Hurreya gas station on Monday
snaked down the right lane of a busy thoroughfare, around a traffic cir-
cle, across a double-decker bridge spanning the Tigris

CHECK [YOURSELF

> If landlords under rent control
have an incentive to do only
the minimum upkeep, what
inevitably must accompany rent
control? Think of a tenant with
a dripping faucet: How does it
get fixed?

> New York City has had rent con-
trol for decades. Assume you
are appointed to the mayor’s
housing commission and con-
vince your commission members
that rent control has been a bad
thing for New York. How would
you get rid of rent control, con-
sidering the vested interests?

River and along a potholed side street leading to one
of Iraq’s three oil refineries.

At the end, almost two miles from the station, was
Mohammed Adnan, a taxi driver who could not com-
prehend why he would have to wait seven hours to fuel
his mud-spattered Chevrolet Beretta. “This is Iraq,” he
noted wryly. “Don’t we live on a lake of oil?”. . .

“Maybe it’s the black marketeers,” Adnan said. “They’re
taking all our fuel.”

Bayar was more certain. “It’s the refineries,” he said.
“They’re not producing enough gasoline.”

The driver of the next car in line scofted at both expla-
nations. “It’s the Americans, for sure,” said Hassan Jawad
Mehdi. “They are taking our oil back to America.”!

Irag, 2003. Gasoline was a bargain at 5 cents a gallon. If you
could afford the wait.

PAULA BRONSTEIN/GETTY IMAGES
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Each of these explanations might help to explain
why Iraq in 2003 was producing less gasoline than
before the war. But reductions in supply create high
prices, not shortages. To generate a shortage, you need
a price control, and in Iraq in 2003 the price of gaso-
line was controlled at 5 cents per gallon.!”

Universal Price Controls

We have seen that price controls in the United States
caused shortages, lineups, delays, quality reductions, mis-
allocations, bureaucracy, and corruption. And the U.S.
experience with extensive price controls was short, just a
few months for most goods, and a few years for oil and a
handful of other goods. What would happen if price con-
trols on all goods remained in place for a lengthy period
of time? An economy with permanent, universal price
controls 1s in essence a “command economy,” much as existed in the Communist
countries prior to the fall of the Berlin Wall. In The Russians, Hedrick Smith de-
scribed what it was like for consumers living in the Soviet Union in 1976:!8

In the former Soviet Union, never-ending shortages meant
that lining up for hours to get bread, shoes, or other goods
was normal.

The list of scarce items is practically endless. They are not permanently
out of stock, but their appearance is unpredictable . . . . Leningrad can
be overstocked with cross-country skis and yet go several months with-
out soap for washing dishes. In the Armenian capital of Yerevan, I found
an ample supply of accordions but local people complained that they had
gone for weeks without ordinary kitchen spoons or tea samovars. [ knew a
Moscow family that spent a frantic month hunting for a child’s potty while
radios were a glut on the market. . . .

The accepted norm is that the Soviet woman daily spends two hours in
line, seven days a week . . . . I have known of people who stood in line
90 minutes to buy four pineapples . . . three and a half hours to buy three
large heads of cabbage only to find the cabbages were gone as they ap-
proached the front of the line, 18 hours to sign up to purchase a rug at
some later date, all through a freezing December night to register on a list
for buying a car, and then waiting 18 months for actual delivery, and ter-
ribly lucky at that.

The never-ending shortage of goods in the Soviet Union suggests another
reason why price controls are not eliminated even when doing so would make
most people better off. Shortages were beneficial to the very same party elite
who controlled prices. With all goods in permanent shortage, how did anyone
in the Soviet Union obtain goods? By using blat. Blat is a Russian word mean-
ing one has connections that can be used to get favors. As Hedrick Smith put it:

In an economy of chronic shortages and carefully parceled-out privileges,
blat is an essential lubricant of life. The more rank and power one has, the
more blat one normally has . . . each has access to things or services that
are hard to get and that other people want or need.

Consider the manager of a small factory that produces radios. Music may be the
food that feeds people’s souls but the manager would also like some beef. Short-
ages mean that the manager’s salary is almost useless in helping him to obtain beef
but what does he have of value? He has access to radios. If the manager can find
a worker in a beef factory who loves music, he will have blat, a connection and
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something to trade. Even if he can’t find someone with the exact opposite wants
as he has, access to radios gives the manager power because people will want to
do favors for him. But notice that the manager of the radio factory only has blat
because of a shortage of radios. If radios were easily available at the market price,
then the manager’s access would no longer be of special value. The manager of
the radio factory wants low prices because then he can legally buy radios at the
official price and use them to obtain goods that he wants. Ironically, the manag-
ers and producers of beef, purses, and televisions all want shortages of their own
good even though all would benefit if the shortages of all goods were eliminated.

Blat 1s a Russian word but it’s a worldwide phenomena. Even in the United
States, where by world standards corruption is low, blat happens. During the
1973-1974 oil crisis, for example, when the Federal Energy Office controlled
the allocation of oil, it quickly became obvious that the way to get more oil
was to use blat. Firms began to hire former politicians and bureaucrats who
used their connections to help the firms get more oil. Today, the blat economy
is much larger—about half of all federal politicians who leave oftice for the
private sector become lobbyists.

Price Floors

When governments control prices, it is usually with a price ceiling designed to
keep prices below market levels, but occasionally the government intervenes to
keep prices above market levels. Can you think of an example? Here’s a hint.
Buyers usually outnumber sellers, so it’s probably no accident that governments in-
tervene to keep prices below market levels more often than they intervene to keep
prices above market levels. The most common example of a price being controlled
above market levels is the exception that proves the rule because it involves a good
for which sellers outnumber buyers. Here’s another hint. You own this good.

The good is labor, and the most common example of a price controlled
above the market level is the minimum wage.

When the minimum price that can be legally charged is above the market
price, we say that there is a price floor. Economists call it a price floor because
prices cannot legally go below the floor. Price floors create four important effects:

1. Surpluses

2. Lost gains from trade (deadweight loss)
3. Wasteful increases in quality
4

. A misallocation of resources

Surpluses

Figure 8.10 on the next page graphs the demand and supply of labor and shows
how a price held above the market price creates a surplus, a situation where
the quantity of labor supplied exceeds the quantity demanded. We have a spe-
cial word for a surplus of labor: unemployment.

The idea that a minimum wage creates unemployment should not be sur-
prising. If the minimum wage did not create unemployment, the solution to
poverty would be easy—raise minimum wages to $10, $20, or even $100 an
hour! But at a high enough wage, none of us would be worth employing.

Can a more moderate minimum wage also create unemployment? Yes.
A minimum wage of $7.25 an hour, the federal minimum in 2009, won’t atfect
most workers who, because of their productivity, already earn more than $7.25 an

CHECK 'YOURSELF

> In the 1984 movie Moscow on

the Hudson, a Soviet musician
defects to the United States.
Living in New York, he cannot
believe the availability of goods
and finds that he cannot break
away from previous Soviet hab-
its. In one memorable scene, he
buys packages and packages
of toilet paper. Why? Using

the concepts from this chapter,
explain why hoarding occurs
under price controls and why it
is wasteful.

Shortages in the former Soviet
Union were very common, but
why were there also surpluses of
some goods at some times?

A price floor is a minimum price
allowed by law.
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FIGURE 8.10
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A Price Floor Creates a Surplus (Minimum Wages Create
Unemployment) At the minimum wage, the quantity demanded of labor
falls below the market employment level and the quantity supplied rises,
creating a surplus of labor.

hour. In the United States, for example, more than 95% of all workers paid by the
hour already earn more than the minimum wage. A minimum wage, however,
will decrease employment among low-skilled workers. The more employers have
to pay for low-skilled workers, the fewer low-skilled workers they will hire.

Young people, for example, often lack substantial skills and are more likely
to be made unemployed by the minimum wage. About a quarter of all workers
earning the minimum wage are teenagers (ages 16—19) and about half are less
than 25 years of age.!” Studies of the minimum wage verify that the unem-
ployment effect is concentrated among teenagers.”

In addition to creating surpluses, a price floor, just like a price ceiling, reduces
the gains from trade.

Lost Gains from Trade

Notice in Figure 8.11 that at the minimum wage employers are willing to hire
Q, workers. Employers would hire more workers if they could offer lower wages
and, importantly, workers would be willing to work at lower wages if they were
allowed to do so. If employers and workers could bargain freely, the wage would
fall and the quantity of labor traded would increase to the level of market employ-
ment. Notice that at the market employment level, the gains from trade increase
by the green and blue triangles. The green triangle is the increase in consumer
surplus (remember that in this example it is the employers who are the consum-
ers of labor) and the blue triangle is the increase in producer (worker) surplus.
Although the minimum wage creates some unemployment and reduces the
gains from trade, the influence of the minimum wage in the American economy
is very small. Even for the young, the minimum wage is not very important
because although most workers earning the minimum wage are young, most
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A Price Floor Reduces the Gains from Trade At the minimum wage, employers
are willing to hire more workers at just less than the minimum wage and workers are
willing to work additional hours for just more than W,. Although mutually profitable,
these trades are illegal. If all mutually profitable trades were legal, the gains from trade
would increase by the green plus blue triangles.

young workers earn more than the minimum wage. As we noted above, a
majority of workers earning the minimum wage are younger than 25 years old
but 93.9% of workers younger than 25 earn more than the minimum wage.?!
These facts may surprise you. The minimum wage is hotly debated in the
United States. Democrats often argue that the minimum wage must be raised to
help working families. Republicans respond that a higher minimum wage will
create unemployment and raise prices as firms pass on higher costs to customers.
Neither position is realistic. At best, the minimum wage will raise the wages
of some teenagers and young workers whose wages would increase anyway as
they improve their education and become more skilled. At worst, the minimum
wage will raise the price of'a hamburger and create unemployment among teen-
agers, many of whom will simply choose to stay in school longer (not necessarily
a bad thing). The minimum wage debate is more about rhetoric than reality.
Even though small increases in the U.S. minimum wage won’t change much,
large increases would cause serious unemployment. A large increase in the
minimum wage is unlikely in the United States, but it has happened elsewhere.
In 1938, Puerto Rico was surprised to discover that it was bound by a mini-
mum wage set well above the Puerto Rican average wage for unskilled labor.
Puerto Rico has a peculiar political status; it’s an unincorporated U.S. territory
classified as a commonwealth. In 1938, Congress passed the Fair Labor Standards
Act, which set the first U.S. minimum wage at 25 cents an hour. At the time, the
average wage in the United States was 62.7 cents an hour, but in Puerto Rico
many workers were earning just 3 to 4 cents an hour. Congress, however, had
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forgotten to create an exemption for Puerto Rico so what was a modest mini-
mum wage in the United States was a huge increase in wages in Puerto Rico.

Puerto Rican workers, however, did not benefit from the minimum wage.
Unable to pay the higher wage, Puerto Rican firms went bankrupt, creating
devastating unemployment. In a panic, representatives of Puerto Rico pleaded
with the U.S. Congress to create an exemption for Puerto Rico. “The medi-
cine is too strong for the patient,” said Puerto Rican Labor Commissioner
Prudencio Rivera Martinez. Two years later Congress finally did establish
lower rates for Puerto Rico.??

Minimum wages in other countries are also sometimes considerably higher
than in the United States. France combines a high minimum wage—nearly twice
as high relative to the median wage than in the United States—with labor regula-
tions that make it difficult to fire workers. As a result, firms are reluctant to hire
young workers both because they are less productive than older workers, and thus
less employable at a high minimum wage, and because hiring someone that you
can’t fire is more risky when the person doesn’t have a history of employment.
In 2005, 23% of French workers under 25 years old were unemployed.

To explain the other important effects of price floors—wasteful increases
in quality and a misallocation of resources—we turn from minimum wages to
airline regulation.

Wasteful Increases in Quality

Many years ago, flying on an airplane was extremely pleasurable; seats were
wide, service was attentive, flights weren’t packed, and the food was good.
So airplane travel in the United States must have gotten worse, right? No, it
has gotten better. Let’s explain.

The Civil Aeronautics Board (CAB) extensively regulated airlines in the United
States from 1938 to 1978. No firm could enter or exit the market, change prices,
or alter routes without permission from the CAB. The CAB kept prices well
above market levels, sometimes even denying requests by firms to lower prices!

We know that prices were kept above market levels because the CAB only
had the right to control airlines operating befween states. In-state airlines were
largely unregulated. Using data from large states like Texas and California, it
was possible to compare prices on unregulated flights to prices on regulated
flights of the same distance. Prices on flights between San Francisco and Los
Angeles, for example, were half the price of similar-length flights between
Boston and Washington, D.C.

In Figure 8.12, firms are earning the CAB-regulated fare on flights that they
would be willing to sell at the much lower price labeled “Willingness to sell.”
Initially, therefore, regulation was a great deal for the airlines, who took home
the red area as producer surplus.

A price floor means that prices are held above market levels, so firms want
more customers. The price floor, however, makes it illegal to compete for more
customers by lowering prices. So how do firms compete when they cannot lower
prices? Price floors cause firms to compete by offering customers higher quality.

When airlines were regulated, for example, they competed by offering their
customers bone china, fancy meals, wide seats, and frequent flights. Sounds
good, right? Yes, but don’t forget that the increase in quality came at a price.
Would you rather have a fine meal on your flight to Paris or a modest meal
and more money to spend at a real Parisian restaurant?
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A Price Floor Creates Quality
Waste At the CAB-regulated fare,
price is well above a seller’s willing-
ness to sell. Sellers cannot compete
by offering lower prices so they
compete by offering higher quality.
Higher quality raises costs and
reduces seller profit. Buyers enjoy
the higher quality, but would prefer
less quality at a lower price. Thus,
the price floor encourages sellers to
waste resources by producing more
quality than buyers are willing to
pay for.
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If consumers were willing to pay for fine meals on an airplane, airlines
would ofter that service. But if you have flown recently, you know that con-
sumers would rather have a lower price. An increase in quality that consumers
are not willing to pay for is a wasteful increase in quality. Thus, as firms com-
peted by offering higher quality, the initial producer surplus was wasted away
in frills that consumers liked but would not be willing to pay for—hence, the

red area in Figure 8.12 is labeled “Quality” waste.

Airline costs increased over time for another reason.
The producer surplus initially earned by the airlines
was a tempting target for unions who threatened to
strike unless they got their share of the proceeds. The
airlines didn’t put up too much of a fight because,
when their costs rose, they could apply to the CAB for
an increase in fares, thus passing along the higher costs
to consumers. Many of the problems that older airlines
have faced in recent times are due to generous pension
and health benefits, which were granted when prices
of flights were regulated above market levels.

By 1978, costs had increased so much that the air-
lines were no longer benefiting from regulation and
were willing to accede to deregulation.” Deregulation
lowered prices, increased quantity, and reduced wasteful
quality competition.?* Deregulation also reduced waste
and increased efficiency in another way—by improving
the allocation of resources.

Despite being more efficient than its rivals, airline regulation
prevented Southwest from entering the national market
until deregulation in 1978. Today, Southwest Airlines is one
of the largest airlines in the world.

MUSEUM OF FLIGHT/CORBIS



tees its farmers that the price
of butter will stay above a
floor. The floor price is often
above the market equilibrium
price. What do you think has
been the result of this?

The United States has set a
price floor for milk above the
equilibrium price. Has this led
to shortages or surpluses?
How do you think the U.S.
government has dealt with
this? (Hint: Remember the
cartons of milk you had in
elementary school and high
school? What was their price?)
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CHECK [ YOURSELF

> The European Union guaran-

The Misallocation of Resources

Regulation of airline fares could not have been maintained for 40 years if the
CAB had not also regulated entry. Firms wanted to enter the airline industry
because the CAB kept prices high, but the CAB knew that if entry occurred,
prices would be pushed down. So under the influence of the older airlines, the
CAB routinely prevented new competitors from entering. In 1938, for example,
there were 16 major airlines; by 1974, there were just 10 despite 79 requests to
enter the industry.

Restrictions on entry misallocated resources because low-cost airlines
were kept out of the industry. Southwest Airlines, for example, began as a
Texas-only airline because it could not get a license from the CAB to operate
between states. (Lawsuits from competitors also nearly prevented Southwest
from operating in Texas.) Southwest was able to enter the national market
only after deregulation in 1978.

The entry of Southwest was not just a case of increasing supply. One of
the virtues of the market process is that it is open to new ideas, innovations,
and experiments. Southwest, for example, pioneered consistent use of the
same aircraft to lower maintenance costs, greater use of smaller airports like
Chicago’s Midway, and long-term hedging of fuel costs. Southwest’s inno-
vations have made it one of the most profitable and largest airlines in the
United States. Southwest’s innovations have spread, in turn, to other firms
such as JetBlue Airways, easyJet (Europe), and WestJet (Canada). Regulation
of entry didn’t just increase prices; it increased costs and reduced innovation.
Deregulation improved the allocation of resources by allowing low-cost,
innovative firms to expand nationally. Deregulation is the major reason why,
today, flying is an ordinary event for most American families, rather than the
province of the wealthy.

O Takeaway

Price ceilings have several important eftects: They create shortages, reductions in
quality, wasteful lines and other search costs, a loss of gains from trade, and a misal-
location of resources.

After reading this chapter, you should be able to explain all of these effects to
your uncle. Also, to do well on the exam, you should be able to draw a diagram
showing the price ceiling and correctly labeling the shortage. On the same diagram,
can you locate the wasteful losses from waiting in line and the lost gains from
trade? Review Figures 8.2 and 8.3 if you are having trouble with these questions.
You should also understand why a price ceiling reduces product quality and how
price ceilings misallocate resources, not just in the market with the price ceiling
but potentially throughout the economy.

Price floors create surpluses, a loss of gains from trade, wasteful increases in
quality, and a misallocation of resources.

After reading this chapter, you should be able to explain all of these effects to
your aunt. Can you show, using the tools of supply and demand, why a price floor
creates a surplus, a deadweight loss, and a wasteful increase in quality? You should
be able to label these areas on a diagram. You should also be able to explain how
price floors cause resources to be misallocated.
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OCHAPTER REVIEW

KEY CONCEPTS

Price ceiling, p. 132

to become a specialist like a gynecologist,
surgeon, or ophthalmologist. What kind of
doctor would you want to become under this
system? (Note: The actual Canadian system does
allow specialists to earn a bit more than general
practitioners, but the difference isn’t big enough
to matter.)

6. Between 2000 and 2008, the price of oil
increased from $30 per barrel to $140 per barrel,

Deadweight loss, p. 136
Rent control, p. 141
Price floors, p. 147

FACTS AND TOOLS

1. How does a free market eliminate a shortage? and the price of gasoline in the United States

rose from about $1.50 per gallon to more than
$4.00 per gallon. Unlike in the 1970s when oil
prices spiked, there were no long lines outside

gas stations. Why?

2. When a price ceiling is in place keeping the
price below the market price, what’s larger:
quantity demanded or quantity supplied? How
does this explain the long lines and wasteful
searches we see in price-controlled markets? 7. Price controls distribute resources in many

unintended ways. In the following cases, who

will probably spend more time waiting in line

3. Suppose that the quantity demanded and
quantity supplied in the market for milk is as

follows: to get scarce, price-controlled goods? Choose
one from each pair:
a. Working people or retired people?
Price per Quantity Quantity b. Lawyers who charge $300 per hour or
Geller Dzl g Slpppllze fastfood employees who earn $8 per hour?
$5 1000 5000 c. People with desk jobs or people who can
$4 2000 4500 disappear for a couple of hours during
the day?
$3 00 500 8. In the chapter, we discussed how price ceilings
$2 4100 2000 can put goods in the wrong place, as when
too little heating oil wound up in New Jersey
$1 6000 1000

a. What is the equilibrium price and quantity
of milk?

b. If the government places a price ceiling of
$2 on milk, will there be a shortage or sur-
plus of milk? How large will it be? How
many gallons of milk will be sold?

. If a government decides to make health
insurance affordable by requiring all health
insurance companies to cut their prices by 30%,
what will probably happen to the number of
people covered by health insurance?

. The Canadian government has wage controls
for medical doctors. To keep things simple,
let’s assume that they set one wage for all
doctors: $100,000 per year. It takes about

6 years to become a general practitioner or

a pediatrician, but it takes about 8 or 9 years

9.

during a harsh winter in the 1970s. Price
controls can also put goods in the wrong time
as well. If there are price controls on gasoline,
can you think of some periods during which
the shortage will get worse? Here’s a hint: Gas
prices typically rise during the busy Memorial
Day and Labor Day weekends.

a. Consider Figure 8.8. In a price-controlled
market like this one, when will consumer
surplus be larger: in the short run or in the
long run?

b. In this market, supply is more elastic,
more flexible, in the long run. In other
words, in the longer term, landlords and
homebuilders can find something else to
do for a living. In light of this and in light
of the geometry of producer surplus in this
figure, do rent controls hurt landlords and
homebuilders more in the short run or in
the long run?
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10.

11.

12.

13.

14.

Business leaders often say that there is a
“shortage” of skilled workers, and so they
argue that immigrants need to be brought in
to do these jobs. For example, a recent AP
article was entitled “New York farmers fear
a shortage of skilled workers,” and went on
to point out that a special U.S. visa program,
the H-2A program, “allows employers to hire
foreign workers temporarily if they show that
they were not able to find U.S. workers for
the jobs.”
(Source: Thompson, Carolyn. May 13, 2008. N.Y. farmers fear a
shortage of skilled workers. Associated Press.)
a. How do unregulated markets cure a “labor
shortage” when there are no immigrants to
boost the labor supply?

b. Why are businesses reluctant to let unregu-
lated markets cure the shortage?

a. If the government forced all bread manufac-
turers to sell their products at a “fair price”
that was half the current, free-market price,
what would happen to the quantity supplied
of bread?

b. To keep it simple, assume that people
must wait in line to get bread at the
controlled price. Would consumer sur-
plus rise, fall, or can’t you tell with the
information given?

c. With these price controls on bread, would
you expect bread quality to rise or fall?

A review of the jargon: Is the minimum wage a
“price ceiling” or a “price floor”? What about
rent control?

How do U.S. business owners change their
behavior when the minimum wage rises?
How does this impact teenagers?

The basic idea of deadweight loss is a willing
buyer and a willing seller can’t find a way

to make an exchange. In the case of the
minimum wage law, the reason they can’t
make an exchange is because it’s illegal for the
buyer (the firm) to hire the seller (the worker)
at any wage below the legal minimum.

But how can this really be a “loss” from the
worker’s point of view? It’s obvious why
business owners would love to hire workers
for less than the minimum wage, but if all
companies obey the minimum wage law, why
are some workers still willing to work for less
than that?

THINKING AND PROBLEM SOLVING

1.

In rich countries, governments almost always set
the fares for taxi rides. The prices for taxi rides are
the same in safe neighborhoods and in dangerous
neighborhoods. Where is it easier to find a cab?
‘Why? If these taxi price controls were ended,
what would probably happen to the price and

quantity of cab rides in dangerous neighborhoods?

When the United States had price controls on
oil and gasoline, some parts of the United States
had a lot of heating oil, while other states had
long lines. As in the chapter, let’s assume that
winter oil demand is higher in New Jersey than
in California. If there had been no price controls,
what would have happened to the prices of
heating oil in New Jersey and in California

and how would “greedy businesspeople” have
responded to these price differences?

On January 31, 1990, the first McDonald’s
opened in Moscow, capital of the then Soviet
Union. Economists often described the Soviet
Union as a “permanent shortage economy,”
where the government kept prices permanently
low in order to appear “fair.”

“An American journalist on the scene reported

the customers seemed most amazed at the

‘simple sight of polite shop workers . . . in this

nation of commercial boorishness.””

(Source: http://www.history.com/this-day-in-history.do?

action=Article&id=2563.)

a. Why were most Soviet shop workers
“boorish” when the McDonald’s workers

in Moscow were “polite”?

b. What does your answer to the previous
question tell you about the power of eco-
nomic incentives to change human behavior?
In other words, how entrenched is “culture”?

AVAY

L
McDonald's
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McDonald’s in Moscow: The First Day

REUTERS/CORBIS



. Let’s count the value of lost gains from trade in
a regulated market. The government decides it
wants to make basic bicycles more affordable,
so it passes a law requiring that all one-speed
bicycles sell for $30, well below the market
price. Use the data below to calculate the lost
gains from trade, just as in Figure 8.3. Supply
and demand are straight lines.

Price of
bicycles Supply

$80 F - - - - - U S

30f----- N - -

Demand

100 200 Quantity of
bicycles

a. What is the total value of wasted time in the
price-controlled market?

b. What is the value of the lost gains from
trade?

c. Note that we haven’t given you the original
market price of simple bicycles—why don’t
you need to know it? (Hint: The answer is
a mix of geometry and economics.)

. During a crisis such as Hurricane Katrina,
governments often make it illegal to raise the
price of emergency items like flashlights and
bottled water. In practice, this means that these
items get sold on a first-come, first-served basis.

a. If a person has a flashlight that she values at
$5, but its price on the black market is $40,
what gains from trade are lost if the govern-
ment shuts down the black market?

b. Why might a person want to sell a flashlight
for $40 during an emergency?

c. Why might a person be willing to pay $40
for a flashlight during an emergency?

d. When will entrepreneurs be more likely to
fill up their pickup trucks with flashlights
and drive into a disaster area: when they can
sell their flashlights for $5 each or when they
can sell them for $40 each?

medication
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6. A “black market” is a place where people

make illegal trades in goods and services. For
instance, during the Soviet era, it was common
for American tourists to take a few extra pairs
of Levi’s jeans when visiting the Soviet Union:
They would sell the extra pairs at high prices
on the illegal black market.

Consider the following claim: “Price-
controlled markets tend to create black
markets.” Let’s illustrate with the figure below.
If there is a price ceiling in the market for
cancer medication of $50 per pill, what is
the widest price range within which you can
definitely find both a buyer and a seller who
would be willing to illegally exchange a pill for
money? (There is only one correct answer.)

Price of

Suppl
cancer pind

$160 | -~ - - -~ N
100 F--cmmma -

ol D A ETEET. CEPREER

Demand

100 Quantity of
cancer
medication

. So, knowing what you know now about price

controls, are you in favor of setting a $2 per gallon
price ceiling on gasoline? Create a pro-price
control and an anti-price control answer.

. a. As we noted, Assar Lindbeck once said that

short of aerial bombardment, rent control is
the best way to destroy a city. What do you
think Lindbeck might mean by this?

b. How does paying “key money” to a
landlord reduce the severity of Lindbeck’s
“bombardment”?

. In the town of Freedonia, the government

declares that all street parking must be free:
There can be no parking meters. In an almost
identical town of Meterville, parking costs

$5 per hour (or $1.25 per 15 minutes).

a. Where will it be easier to find parking: in
Freedonia or Meterville?
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10.

11.

b. One town will tend to attract shoppers who
hate driving around looking for parking.
Which one?

c. Why will the town from part b also attract
shoppers with higher incomes?

In the late 1990s, the town of Santa Monica,
California, made it illegal for banks to charge
people ATM fees. As you probably know,

it’s almost always free to use your own bank’s
ATMs, but there’s usually a fee charged when
you use another bank’s ATM. (Source: The war
on ATM fees, Time, November 29, 1999.) As
soon as Santa Monica passed this law, Bank of
America stopped allowing customers from other
banks to use their ATMs: In bank jargon, B of
A banned “out-of-network” ATM usage.

In fact, this ban only lasted for a few days,
after which a judge allowed banks to continue to
charge fees while awaiting a full court hearing on
the issue. Eventually, the court declared the fee
ban illegal under federal law. But let’s imagine
the effect of a full ban on out-of-network fees.

a. In the figure below, indicate the new price
per out-of-network ATM transaction after
the fee ban. Also clearly label the shortage.

Out-of-
network Supply of
fee ATM transactions
$2 -

Demand for
ATM transactions

Number of ATM transactions
in Santa Monica

b. Calculate the exact amount of producer and
consumer surplus in the out-of-network
ATM market in Santa Monica after the ban.
How large is producer surplus? How large is
consumer surplus?

Consider Figure 8.9. Your classmate looks at
that chart and says, “Apartment construction
slowed down years before rent control was
passed, and after rent control was passed, more
apartments were built. Rent control didn’t cut

12.

13.

14.

the number of new apartments, it raised it. This
proves that rent control works.” What is wrong
with this argument?

Rent control creates a shortage of housing,
which makes it hard to find a place to live.

In a price-controlled market, people have to
waste a lot of time trying to find these scarce,
artificially cheap products. Yet Congressman
Charles B. Rangel, the chairman of the
powerful House Ways and Means Committee,
lived in four rent-stabilized apartments in
Harlem. Why are powerful individuals often
able to “find” price-controlled goods much
more often than the nonpowertul? What does
this tell us about the political side effects of
price controls? (Source: Republicans question
Rangel’s tax break support, The New York
Times, November 25, 2008.)

In the 1970s, AirCal and Pacific Southwest
Airlines flew only within California. As we
mentioned, the federal price floors didn’t
apply to flights within just one state. A major
route for these airlines was flying from San
Francisco to Los Angeles, a distance of 350
miles. This is about the same distance as from
Chicago, Illinois, to Cleveland, Ohio. Do
you think AirCal flights had nicer meals than
flights from Chicago to Cleveland? Why or
why not?

President Jimmy Carter didn’t just deregulate
airline prices. He also deregulated much of
the trucking industry, as well. Trucks carry
almost all of the consumer goods that you
purchase, so almost every time you purchase
something, you're paying money to a trucking
company.

a. Based on what happened in the airline
industry after prices were deregulated, what
do you think happened in the trucking
industry after deregulation? You can find
some answers here: http://www.econlib.org/
Library/Enc1/TruckingDeregulation.html.
For another look that is critical of trucking
deregulation, but comes to basically the same
answers, see Michael Belzer, 2000. Sweatshops
on Wheels: Winners and Losers in Trucking
Deregulation. Thousand Oaks, CA: SAGE.

b. Who do you think asked Congress and
the president to keep price floors for
trucking: consumer groups, retail shops like
Wal-Mart, or the trucking companies?



15.

16.

Suppose you’re doing some history research
on shoe production in ancient Rome, during
the reign of the famous Emperor Diocletian.
Your records tell you how many shoes were
produced each year in the Roman Empire,
but it doesn’t tell you the price of shoes.

You find a document that says that in the

year 301, Emperor Diocletian issued an “edict
on prices,” but you don’t know whether he
imposed price ceilings or price floors—your
Latin is a little rusty. However, you can clearly
tell from the documents that the number of
shoes actually exchanged in markets fell
dramatically, and that both potential shoe
sellers and potential shoe buyers were unhappy
with the edict. With the information given, can
you tell whether Diocletian imposed a ceiling
or a floor? If so, which is it? (Yes, there really
was an edict of Diocletian, and Wikipedia has
excellent coverage of ancient Roman

history.)

In the market depicted below there is either a
price ceiling or a price floor—surprisingly, it
doesn’t matter which one it is: Whether it’s an
$80 price floor or a $30 price ceiling, the chart
looks the same.

Price Supply
$80 R L
30 frrmmmm o NN
Demand

Quantity

17.

In the chart, there’s a rectangle and a triangle.

One represents the value lost from the “deals
that don’t get made” and one represents the
value lost from “the deals that do get made.”
Which is which?

We noted that in the 1970s price floors on
airline tickets caused wasteful increases in the
quality of airline trips. Does the minimum
wage cause wasteful increases in the quality of
workers? If so, how? In other words, how are
minimum-wage workers like airplane trips?
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CHALLENGES

1. If a government decided to impose price
controls on gasoline, what could it do to

avoid the time wasted waiting in lines? There is
surely more than one solution to this problem.

2. In New York City, some apartments are under

strict rent control, while others are not. This is
a theme in many novels and movies about New
York, including Bonfire of the Vanities and When
Harry Met Sally. One predictable side effect of
rent control is the creation of a black market.
Let’s think about whether it’s a good idea to
allow this black market to exist.

a. Harry is lucky enough to get a rent-controlled
apartment for $300 per month. The market
rent on such an apartment is $3,000 per
month. Harry himself values the apartment at
$2,000 per month, and he’d be quite happy
with a regular $2,000 per month New York
apartment. If he stays in the apartment, how
much consumer surplus does he enjoy?

b. If he illegally subleases his apartment to Sally
on the black market for $2,500 per month and
instead rents a $2,000 apartment, is he better
off or worse oft than if he obeyed the law?

. Suppose that the market for coats can be

described as follows:

Quantity Demanded  Quantity Supplied

Price (millions) (millions)
$120 16 20
$100 18 18
$80 20 16
$60 22 14

BETTMANN/CORBIS
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a. What are the equilibrium price and quantity
of coats?

b. Suppose the government sets a price ceiling
of $80. Will there be a shortage, and if so,
how large will it be?

c. Given that the government sets a price ceil-
ing of $80, how much will demanders be
willing to pay per unit of the good (i.e.,
what is the true price)? Suppose that people
line up to get this good and that they value
their time at $10 an hour. For how long will
people wait in line to obtain a coat?

4. Let’s measure consumer surplus if the govern-

ment imposes price controls and goods ended up

being randomly allocated among those consumers
willing to pay the controlled price. If the demand
and supply curves are as in the figure below, then:

Price
$110

100

Controlled

. 10 -
price

1000 4000 Quantity

a. What is consumer surplus under the price
control?

b. What would consumer surplus be if the
quantity supplied were 1,000 but the goods

were allocated to the highest-value users?

5. Antibiotics are often given to people with

colds (even though they are not useful for

that purpose), but they are also used to treat
life-threatening infections. If there was a price
control on antibiotics, what do you think would
happen to the allocation of antibiotics across
these two uses?

. In a command economy such as the old Soviet

Union, there were no prices for almost all
goods. Instead, goods were allocated by a
“central planner.” Suppose that a good like oil
becomes more scarce. What problems would
a central planner face in reallocating oil to
maximize consumer plus producer surplus?

. Labor unions are some of the strongest

proponents of the minimum wage. Yet in 2008,
the median full-time union member earned
$886 per week, an average of over $22 per hour
(http://www.bls.gov/news.release/union2.nr0
.htm). Therefore, a rise in the minimum

wage doesn’t directly raise the wage of many
union workers. So why do unions support
minimum wage laws? Surely, there’s more

than one reason why this is so, but let’s see if
economic theory can shed some light on the
subject.

a. Skilled and unskilled labor are substitutes:
For example, imagine that you can hire
four low-skilled workers to move dirt with
shovels at $5 an hour, or you can hire one
skilled worker at $24 an hour to move the
same amount of dirt with a skid loader.
Using the tools developed in Chapter 3,
what will happen to the demand for skilled
labor if the price of unskilled labor increases
to $6.50 per hour?

b. If the minimum wage rises, will that
increase or decrease the demand for the
average union worker’s labor? Why?

c. Now, let’s put the pieces together: Why
might high-wage labor unions support an
increase in the minimum wage?



International Trade

CHAPTER OUTLINE

Analyzing Trade with Supply and

Demand

The Costs of Protectionism

Arguments Against International Trade

conomics textbooks should never have chapters on
“international trade.” The word “international” suggests Takeaway
that international trade is a special type of trade requiring
new principles and arguments. But when Joe and Frank trade,
Joe and Frank are made better off. When Joe and Francisco trade, Joe and
Francisco are made better off. The politics are difterent but the economics
doesn’t change much if Frank lives in El Paso and Francisco lives in Ciudad

Juarez. International trade is trade.
In Chapter 2, we discussed the “big picture” view of trade and why trade is
generally beneficial. To recap:

1. Trade makes people better oft when preferences difter.

2. Trade increases productivity through specialization and the division of
knowledge.

3. Trade increases productivity through comparative advantage.

All of these reasons hold for trade between nations as well as trade within
nations. What is different in this chapter is that we will focus our analysis on a
single market. Using the tools of supply and demand, we will discuss the prices
at which trade occurs and how trade in a single market affects consumers and
producers in that market. We will also show how to analyze restrictions on
trade, such as tarifts and quotas. We close by evaluating some of the arguments,
both economic and political, against international trade.

Analyzing Trade with Supply and Demand

Let’s look at trade—and trade restrictions—using tools that you are already
familiar with: demand and supply.

159
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Protectionism is the economic
policy of restraining trade through
quotas, tariffs, or other regulations
that burden foreign producers but
not domestic producers.

A tariff is a tax on imports.

FIGURE 9.1

Price
Domestic
supply
protvade | 0N No trade
‘ equilibrium
1 Free trade
} ‘ / equilibrium
World price v— : — World supply
Domestic = | Imports o
production ! ! !
1 1 1 Domestic
} } } demand
free trade no trade free trade
af Q o)

Quantity of
semiconductors

International Trade Using Demand and Supply [f there were no international
trade, the equilibrium would be found, as usual, at the intersection of the domes-
tic demand and domestic supply curves at Protade, and Qnrotrede, With trade, U.S.
consumers can buy as many semiconductors as they want at the world price, and at
this price U.S. consumers demand Qffee "2de units. At the world price, the difference
between domestic demand, Qgee trade and domestic supply, Qffee ade is made up
by imports.

Figure 9.1 shows a domestic demand curve and a domestic supply curve for
semiconductors. If there were no international trade, the equilibrium would be,
as usual, at Protde . Qrowde Suppose, however, that this good can also be bought
in the world market at the world price. To simplify, we will assume that the U.S.
market is small relative to the world market, so U.S. demanders can buy as many
semiconductors as they want without pushing up the world price. In terms of our
diagram, the world supply curve is flat (perfectly elastic) at the world price.

Given that U.S. consumers can buy as many semiconductors as they want at the
world price, how many will they buy? As usual, we read the quantity demanded
oft the domestic demand curve so at the world price, U.S. consumers will demand
Qffee mde semiconductors. How many semiconductors will be supplied by domestic
suppliers? As usual, we read the quantity supplied oft the domestic supply curve so
domestic suppliers will supply Q™ units. Notice that Qffec mde > Qfree mde o
where does the difference come from? From imports. In other words, with inter-
national trade, domestic consumption is foee trade ynits; QSfree mde of these units are
produced domestically and the remainder, Qffec wde — Qffee e are imported.

Analyzing Tariffs with Demand and Supply

Many countries, including the United States, restrict international trade with
tariffs, quotas, or other regulations that burden foreign producers but not domes-
tic producers—this is called protectionism. A tariff is simply a tax on imports.
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A trade quota is a restriction on the quantity of foreign goods that can be
imported: Imports greater than the quota amount are forbidden or heavily taxed.

Figure 9.2 shows how to analyze a tarift. The figure looks imposing but it’s
really the same as Figure 9.1 except that now we analyze domestic consump-
tion, production, and imports before and after the tariff. Before the tariff, the
situation is exactly as in Figure 9.1, Q;“ee trade ynits are demanded, eree trade ynits
are supplied by domestic producers, and imports are Qffec rade — (Qfrec trade,

The tariff is a tax on imports so—just as you learned in Chapter 3—the
tarift (tax) shifts the world supply curve up by the amount of the tariff. For
example, if the world price of semiconductors is $2 per unit and a new tariff
of $1 per semiconductor is imposed, then the world supply curve shifts up to
$3 per unit.

At the new, higher price of semiconductors, two things happen. First,
there is an increase in the domestic production of semiconductors as domestic
suppliers respond to the higher price by increasing production. In the dia-
gram, domestic production increases from Q[ ¢ to Q@i Second, there
is a decrease in domestic consumption from Qdfree trade ¢ Q;ariff as domestic
consumers respond to the higher price by buying fewer semiconductors. Since
the quantity produced by domestic suppliers rises and the quantity demanded
by domestic consumers falls, the quantity of imports falls. Specifically, imports
fall from Qg“ trade — er“ trade to the smaller amount Q;“iff - Q;mff.

Figure 9.2 illustrates one more important idea. A tariff is a tax on imports
so tariffs raise tax revenue for the government. The revenue raised by a tariff is

FIGURE 9.2
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International Trade Using Demand and Supply: Tariffs A tariff shifts the world
supply curve up by the amount of the tariff, thus raising the world price. In response
to the higher price, consumers reduce their purchases from Ogee trade o Q;‘f'iﬁand
domestic suppliers increase their production from Qfree trade to Qteriff, Since domestic
consumption decreases and domestic production increases, the quantity of imports
falls from O;ree trade _ Qiree trade to Oéariﬁ _ O;ariﬂ’.

The government collects revenues from the tariff equal to the tariff X the quan-
tity of imports, which is shown as the blue area.

A trade quota is a restriction on
the quantity of goods that can be
imported: Imports greater than
the quota amount are forbidden
or heavily taxed.
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Information on sugar and the U.S.
sugar tariff can be found from the
USDA Economic Research Service,
Sugar Briefing Room.

the tariff amount times the quantity of imports (the quantity taxed). Thus, in
Figure 9.2 the tariff revenue is given by the blue area.

The Costs of Protectionism

Now that we know that a tariff on an imported good will increase domestic
production and decrease domestic consumption, we can analyze in more detail
the costs of protectionism. The U.S. government, for example, greatly restricts
the amount of sugar that can be imported into the United States. As a result,
U.S. consumers pay more than double the world price for sugar—in the early
2000s, U.S. consumers paid about 20 cents per pound of sugar compared with
a world price of around 9 cents per pound. So, let’s look in more detail at the
costs of sugar protectionism.

To simplify our analysis, we make two assumptions. First, we assume that
the tariff is so high that it completely eliminates all sugar imports. Although a
small amount of sugar is allowed into the United States at a low tarift rate, any-
thing above this small amount is taxed so heavily that no further imports occur.
Our assumption that the tariff eliminates all sugar imports is not a bad approxi-
mation to what actually happens. Second, we assume that if we had complete
free trade, all sugar would be imported. This is also a reasonable assumption
because, as we will explain shortly, sugar can be produced elsewhere at much
lower cost than in the United States. Making these two assumptions will focus
attention on the key ideas. See Challenge Question 1 in the end-of-chapter
questions for a more detailed analysis.

In Figure 9.3, we show the market for sugar. If there were complete free
trade in sugar, U.S. consumers would be able to buy at the world price of
9 cents per pound and they would purchase 24 billion pounds. U.S. producers
cannot compete with foreign producers at a price of 9 cents per pound so with
free trade all sugar would be imported.

The tariff on sugar imports is so high that with the tariff there are no im-
ports and the U.S. price of sugar—found at the intersection of the domestic
demand and domestic supply curve—rises to 20 cents per pound.

Recall that a tariff has two effects: It increases domestic production and
reduces domestic consumption. Each of these effects has a cost. First, the in-
crease in domestic production may sound good—and it is good for domestic
producers as we shall see—but domestic producers have higher costs of pro-
duction than foreign producers. Thus, the tariff means that sugar is no longer
supplied by the lowest-cost sellers and resources that could have been used to
produce other goods and services are instead wasted producing sugar. Second,
due to higher costs, the price of sugar rises and fewer people buy sugar, reduc-
ing the gains from trade. Let’s look at each of these costs in more detail.

Sugar costs more to grow in the United States than in, say, Brazil, the
world’s largest producer of sugar, because the climate in the U.S. mainland
is not ideal for sugar growing and because land and labor in Florida, where a
lot of U.S. sugar is grown, have many alternative uses that are high in value.
Sugar farmers in Florida, for example, have to douse their land with expensive
fertilizers to increase production—in the process creating environmental dam-
age in the Florida Everglades.! The excess resources—the fertilizer, land, and
labor—that go into producing U.S. sugar could have been used to produce
other goods like oranges and theme parks for which the United States and
Florida are better suited.
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FIGURE 9.3
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A Restriction on Trade Wastes Resources and Creates Lost Gains from
Trade With free trade, domestic production of sugar is O billion pounds. When
imports are restricted, the domestic industry expands to 20 billion pounds, but
U.S. costs are above world costs so the expansion of the domestic industry creates
wasted resources (area B). At the higher price of sugar, less sugar is bought so the
import restriction also creates lost gains from trade (area C).

Recall from Chapter 3 that the supply curve tells us the cost of production
so at the equilibrium price the cost of producing an additional pound of sugar in
the United States is exactly 20 cents. In other words, in the United States it takes
20 cents worth of resources like land and labor to produce one additional pound
of sugar. That same pound of sugar could be bought in the world market for just
9 cents so the tarift causes 11 cents worth of resources to be wasted in producing that
last pound of sugar.

The total value of wasted resources is shown in Figure 9.3 by the yellow
area labeled “Wasted resources”; that area represents the difference between
what it costs to produce 20 billion pounds of sugar in the United States and
what it would cost to buy the same amount from abroad. We can calculate the
total value of wasted resources using our formula for the area of a triangle.

The height of the yellow triangle is 20 — 9 or 11 cents per pound, the base
is 20 billion pounds, so the area is 110 billion cents, or $1.1 billion. The sugar
tarift wastes $1.1 billion worth of resources.

Notice that if the sugar tarift were eliminated, the price of sugar in the
United States would fall to the world price of 9 cents per pound and U.S. pro-
duction would drop from 20 billion pounds to 0 pounds. It’s important to see
that the reduction in U.S. production is a benefit of eliminating the tariff because
it frees up resources that can be used to produce other goods and services.

Height

Area of a Triangle

Height x Base
2

Base
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How to smuggle sugar

The high price of U.S. sugar has encouraged
smuggling and attempts to circumvent the

There is another cost to the tariff. Remember from Chapter 3 that
the demand curve tells us the value of goods to the demanders, so at
the equilibrium price demanders are willing to pay up to 20 cents for
a pound of sugar. World suppliers, however, are willing to sell sugar
at 9 cents per pound. U.S. consumers and world suppliers could make
mutually profitable gains from trade, but they are prevented from
doing so by the threat of punishment. The value of the lost gains
from trade, which economists also call a deadweight loss, is given by
the pink area. Again, we can calculate this area using our formula for
the area of a triangle ((20 — 9) cents per pound X 4 billion pounds
divided by 2) = 22 billion cents or $0.22 billion.

Thus, the total cost of the sugar tariff to U.S. citizens is $1.1 billion
of wasted resources plus $0.22 billion of lost gains from trade for a
total loss of $1.32 billion.

Do you remember from Chapter 4 the three conditions that ex-
plain why a free market is efficient? Here they are again:

1. The supply of goods is bought by the buyers with the highest will-
ngness to pay.
2. The supply of goods is sold by the sellers with the lowest costs.

3. Between buyers and sellers, there are no unexploited gains
from trade or any wasteful trades.

A tariff or quota that restricts consumers from trading with foreign
producers means that the market is not free, so we should expect some

tariff. In the 1980s when the U.S. price was four  of the conditions in our list to be violated. In this case, conditions 2 and
times the world price, Canadian entrepreneurs 3 are violated. A tariff reduces efficiency because the supply of goods
created super-high-sugar iced tea. The “tea” {5 no longer sold by the sellers with the lowest costs, and with a tariff,

was shipped into the United States and then
sifted for the sugar, which was resold.

there are unexploited gains from trade between buyers and sellers.
Some of these benefits of trade may sound fairly abstract, but for a

To combat this entrepreneurship, the U.S. lot of people, they are a matter of life and death. If Brazilian sugar cane

government created even more tariffs for
sugar-containing products like iced tea, cake

mixes, and cocoa.

Source: Economic Report of the President 1986, Chapter 4.

farmers could sell more of their products to U.S. consumers, many
more of the farmers could afford to eat better or to improve their hous-
ing with proper water and sewage. But don’t think the United States
is the only party at fault here. The Brazilian government places a lot of

tariffs on foodstuffs from the United States and for many Brazilians, in-

cluding the very poor, this makes food more expensive. The end result
is that U.S. consumers pay a high price for sugar and poor Brazilians have less to eat
and less money to spend when they need to take their kids to the doctor.

Winners and Losers from Trade

We can arrive at this same total loss in another revealing way. The sugar tariff
raises the price of sugar to U.S. consumers, which reduces consumer surplus. Re-
call from Chapter 3 that consumer surplus is the area underneath the demand
curve and above the price. Thus, consumer surplus with the tariff is the area above
the price of 20 cents and below the demand curve (not all of which is shown in
Figure 9.3). As the price falls from 20 cents to 9 cents, consumer surplus increases
by area A + B + C, which has a value (check it!) of $2.42 billion. Or, put difter-
ently, the tariff costs consumers $2.42 billion in lost consumer surplus.

The tariff increases price, which increases producer surplus, the area above
the supply curve and below the price. Thus, the tarift increases U.S. producer
surplus by area A, which has a value of $1.10 billion.
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Notice that U.S. consumers lose more than twice as much from the tariff as
U.S. producers gain. The total loss to U.S. citizens is the $2.42 billion loss to con-
sumers minus the $1.10 billion gain to producers, for a total loss of $1.32 billion
a year, exactly as we found before.
Our two methods of analyzing the cost of the sugar tariff are equivalent, but
they emphasize different things. The first method calculates social loss directly
and emphasizes where the loss comes from: wasted resources and lost gains from
trade. The second method focuses on who gains and who loses. Domestic pro-
ducers gain but U.S. consumers lose even more.
Why does the government support the U.S. sugar tarift when U.S. consumers
lose much more than U.S. producers gain? One clue is that the costs of the sugar
tariff are spread over millions of consumers so the costs per consumer are small.
The benefits of the tarift, however, flow to a small number of producers, each of
whom benefits by millions of dollars. As a result, the producers support and lobby
for the tariff much more actively than consumers oppose the tariff.
The costs of all this lobbying point our attention to yet another cost of pro-
tectionism. When a country erects a lot of tariffs against foreign competition,
the producers in that country will spend a lot of their time, energy, and money
lobbying the government for protection. Those same resources could be spent
on production and innovation, not lobbying. Protectionism tends to create a
society that pits one interest group against the other and seeds social discord.
Free trade, in contrast, creates incentives for people to cooperate toward com- i > Who benefits from a tariff?
mon and profitable ends. Who loses?

> Why does trade protectionism
_______ ]
< lead to wasted resources?

> |f there are winners and losers
from trade restrictions, why do
we hear more often from the
people who gain from trade
restrictions than from the
people who lose?

Arguments Against International Trade

It would take several books to analyze all the arguments against international
trade. We will take a closer look at some of the most common arguments:

Trade reduces the number of jobs in the United States.
It’s wrong to trade with countries that use child labor.
We need to keep certain industries at home for reasons of national security.

We need to keep certain “key” industries at home because of beneficial
spillovers onto other sectors of the economy.

We can increase U.S. well-being with strategic trade protectionism.

Trade and Jobs

When the United States reduces tariffs and imports more shirts from Mexico,
the U.S. shirt industry will contract. As a result, many people associate free trade
deals with lost jobs. As economists, however, we want to trace the impact of
lower tariffs beyond the most immediate and visible effects. So let’s trace what
happens when a tarift is lowered, paying particular attention to the effect on jobs.

When the price of shirts falls, U.S. consumers have more money in their
pockets that they can use to buy other goods. The increased consumer
spending on Scotch tape, bean bag chairs, x-ray tests, and thousands of other
goods leads to increased jobs in these industries. These jobs gains may be more
difficult to see than the job losses in the U.S. shirt industry but they are no less
real. But what about the money that is now going to Mexican shirt producers
instead of to U.S. shirt producers? Isn’t it better to “Buy American” and keep
this money at home?
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When Mexican producers sell shirts in the United States, they are paid in
dollars. But what do Mexicans want dollars for? Ultimately, everyone sells in
order to buy. Mexican producers might use their dollars to buy U.S. goods.
In this case, the increased U.S. spending on imports of Mexican shirts leads
directly to increased Mexican spending on U.S. goods (i.e., U.S. exports).

But what happens if the Mexican shirt producers want to buy Mexican goods
or European goods rather than U.S. goods? In order to buy Mexican or Euro-
pean goods, the Mexican shirt producers will need pesos or euros. Fortunately,
they can trade their dollars for pesos or euros on the foreign exchange market.
Suppose the Mexicans trade their dollars to someone in Germany who in return
gives them euros. Why would a German want to trade euros for dollars? Remem-
ber that people sell in order to buy. Thus, Germans want dollars so that they can
buy U.S. goods or U.S. assets. So once again, the increased spending on Mexican
shirt imports leads to an increase in U.S. exports (in this case, to Germany) and

thus an increase in jobs in U.S. exporting industries.

Thomas Edison, destroyer of jobs or benefactor

of humanity? Yes.

Our thought experiment reveals an important truth: We
pay for our imports with exports. Think about it this way: Why
would anyone sell us goods if not to get goods in return?
Thus, trade does not eliminate jobs—it moves jobs from
import-competing industries to export industries. And
remember: Although trade does not change the number of
jobs, it does raise wages, as we demonstrated in Chapter 2 on
comparative advantage.

Of course, it’s traumatic to lose a job and not all workers can
easily transfer from shirt making to the industries that expand with
trade. But in a dynamic and growing economy, job loss and job
gain are two sides of the same coin. Thomas Edison ended the
whale oil industry with his invention of the electric lightbulb in
1879. This was bad for whalers but good for people who like to
read at night (and very good for the whales). The phonograph de-
stroyed jobs in the piano industry (darn that Edison, again!), CDs
destroyed jobs in the record industry, and today MP3s are destroy-
ing jobs in the CD industry. And, yet somehow with all these
jobs being destroyed, employment and the standard of living keep
trending upward.

Job destruction is ultimately a healthy part of any growing
economy, but that doesn’t mean we have to ignore the costs of
transitioning from one job to another. Unemployment insur-
ance, savings, and a strong education system can help workers

respond to shocks. Trade restrictions, however, are not a good way to respond
to shocks. Trade restrictions save visible jobs, but they destroy jobs that are just
as real but harder to see.

Child Labor

Is child labor a reason to restrict trade? In part, this is a question of ethics on
which reasonable people can disagree, but our belief, for which we will give
reasons, 1s that the answer is no.

In 1992, labor activists discovered that Walmart was selling clothing that
had been made in Bangladesh by subcontractors who had employed some child
workers. Senator Tom Harkin angrily introduced a bill in Congress to prohibit firms
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from importing any products made by children
under the age of 15. Harkin’s bill didn’t pass, but
in a panic the garment industry in Bangladesh
dismissed 30,000 to 50,000 child workers. A suc-
cess? Before we decide, we need to think about
what happened to the children who were thrown
out of work. Where did these children go? To
the playground? To school? To a better job? No.
Thrown out of the garment factories, the children
went to work elsewhere, many at jobs like prosti-
tution with worse conditions and lower pay.

In 2009, about 18% of all children aged
5-14 around the world worked for a significant
number of hours. The vast majority of these The Pin Factory
chllidren worked in ag.rlculture, Qﬁen al.ong51de Lewis Hine photograph of bowling alley boys in New Haven, CT.
their parents, and not in export industries. Re-  jrc5 1910.
strictions on trade, therefore, cannot directly
reduce the number of child workers, and by
making a poor country poorer, trade restrictions may increase the number of
child workers. In fact, studies have shown that more openness to trade increases
income and reduces child labor.?

Child labor is more common in poor countries and it was common in
nineteenth-century Great Britain and the United States when people were
much poorer than today. Child labor declined in the developed world as people
got richer.

FIGURE 9.4
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The forces that reduced child labor in the developed world are also at work
in the developing world. The vertical axis of Figure 9.4 shows the percentage
of children ages 10—14 who are laboring in 132 countries across the world.
Real GDP per capita is shown on the horizontal axis. The size of the cir-
cles is proportionate to the total number of child laborers, so although the
percentage of child laborers is much higher in Burundi (48.5%) than in India
(12%), there are many more child laborers in India. The lesson of Figure 9.4 is
that economic growth reduces child labor.

The real cause of child labor is poverty, not trade. Thus, to reduce child labor,
we should focus on reducing poverty rather than on reducing trade; putting up
trade barriers is likely to be ineffective or even counterproductive.

Governments and nonprofits from the developed world can help develop-
ing countries reduce child labor by helping them to improve the quality of
schooling and to lower the opportunity cost of education. In Bangladesh, at
about the same time that child workers were being thrown out of work by the
Harkin bill, the government introduced the Food for Education program. The
program provides a free monthly stipend of rice or wheat to poor families who
have at least one child attending school that month. The program has been very
successful at encouraging school attendance. Even more important, increased
education of children today means richer parents tomorrow—parents who will
no longer feel crushed by the forces of poverty, or in other words parents who
will have enough wealth to feed their children and send them to school.*

Trade and National Security

If a good is vital for national security but domestic producers have higher costs
than foreign producers, it can make sense for the government to tax imports
or subsidize the production of the domestic industry. It may make sense, for
example, to support a domestic vaccine industry. In 1918, more than a quarter
of the U.S. population got sick with the flu and more than 500,000 died, some-
times within hours of being infected. The young were especially hard-hit and, as
a result, life expectancy in the United States dropped by 10

In 1954 the U.S. government declared that mohair, the

Vital for National Security?

years. No place in the world was safe, as between 2.5% to
5% of the entire world population died from the flu be-
tween 1918 and 1920. Producing flu vaccine requires an

fleece of the Angora goat, was vital for national security
(it can be used to make military uniforms). For nearly

40 years mohair producers received millions of dollars in
annual payments. Finally, after much ridicule, the program
was eliminated in 1993 ... only to be reestablished in
2002. Hard to believe? Yes, but we aren't kidding around.

o

4 A &

elaborate process in which robots inject hundreds of mil-
lions of eggs with flu viruses. In an ordinary year, there
are few problems with buying vaccine produced in another
country, but if something like the 1918 flu swept the world
again, it would be wise to have significant vaccine produc-
tion capacity in the United States.”

Don’t be surprised, however, if every domestic pro-
ducer in trouble claims that their product is vital for na-
tional security. Everything from beeswax to mohair, not
to mention steel and computer chips, has been protected
in the name of national security.

More generally, it’s common for protectionists to lobby
under the guise of some other motive. Many people, for
example, are legitimately concerned about working condi-
tions in developing countries, but does it surprise you that
U.S. labor unions are often the biggest lobbyists for bills
to restrict trade on behalf of “oppressed foreign workers”?
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As Youssef Boutros-Ghali, Egypt’s former minister
for trade, put it, “The question is why all of a sud-
den, when third world labor has proved to be com-
petitive, why do industrial countries start feeling

concerned about our workers? . . . It is suspicious.”®

Key Industries

Another argument that in principle could be true is
the “it’s better to produce computer chips than po-
tato chips” argument. The idea is that the production
of computer chips is a key industry because it gen-
erates spillovers, benefits that go beyond the com-
puter chips themselves (see Chapter 10 for more on
spillovers). Protectionism isn’t the best policy in this
case (in theory, a subsidy would work better), but if
a subsidy isn’t possible, then protectionism might be
a second best policy with some net benefits.

The words “in principle” and “might” are

Walmart: SuperProductivity

Surprisingly, the biggest factor in the productivity boom of the
1990s was not a Silicon Valley high-tech firm but improvements in
the retail and wholesale sector. Walmart alone was responsible for
one-eighth of these productivity gains and Walmart innovations
well chosen. The “computer chips are better than  in warehouse logistics, wireless bar code scanning, and database
potato chips” argument can’t be faulted on logic integration spread throughout the retail industry.

alone, but it’s not very compelling. To address Computer chips may be better than potato chips, but apparently
this particular example, most computer chips to-  selling potato chips is best of all.”

day are cheap, mass-manufactured commodities.
The United States rightly doesn’t specialize in
this type of manufacturing and is better oft for it, even though this used to be a
common argument for protectionism against foreign computer chips.

Second, it is difficult to know which industries are the ones with the really im-
portant spillovers. In the late 1980s, many pundits argued that HDTV would be a
technology driver for many related industries. Japan and the European Union sub-
sidized their producers to the tune of billions of dollars. The United States lagged
behind. In the end, however, Japan and the EU chose an analog technology that is
now considered obsolete and HDTV has yet to produce significant benefits for the
broader economy, even if it does give you a really nice picture at home.

Strategic Trade Protectionism

In some cases, it’s possible for a country to use tariffs and quotas to grab a
larger share of the gains from trade than would be possible with pure free
trade policy. The idea is for the government to help domestic firms to act like
a cartel when they sell to international buyers. Oddly, the way to do this is to
limit or tax exports. A tax or limit on exports reduces exports but can drive
up the price enough so that net revenues increase. Of course, this can only
work if international buyers have few substitutes for the domestic good. Could
this work in practice? Yes, in many ways OPEC is a possible example. OPEC
limits exports, and because the demand for oil is inelastic, this increases oil
revenues.

Oil is a special good, however, because it is found in large quantities in just a
few places in the world. The United States would have a much harder time using
strategic trade protectionism because there are more substitutes for U.S.-produced
goods. The U.S. economy, or any advanced economy, would also have another
problem. Oil is Saudi Arabia’s only significant export so when that nation raises
the price of oil, the rest of the world can’t threaten to retaliate by putting tariffs on

COURTESY WAL-MART STORES, INC.
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CHECK | YOURSELF Saudi Arabia’s other exports. But if the United States were to try to grab a larger
share of the gains from trade, in, say, computers, other countries could respond
with tariffs on our grain exports. A trade war could easily make both countries

> Over the past 30 years, most
U.S. garment manufacturing
has moved overseas, to places
such as India and China, where
wages are lower. The result
of this shift has been a sizable ... >
drop in the number of garment
workers in the United States.
While bad for these workers,
why has this trend been a net
benefit for the United States?

> What would happen if the U.S.
government decided that
computer chip manufacturing
was a strategic national industry
and provided monetary grants
to Silicon Valley companies?
Trace the effects of this policy
on Silicon Valley companies,
foreign competitors, and
the cost and benefit to U.S.
taxpayers and consumers.

worse off. Trying to divide the pie in your favor usually makes the pie smaller.

O Takeaway

We have shown in this chapter how to use demand and supply curves to analyze
trade and the costs of trade protectionism.

Restrictions on trade waste resources by transferring production from low-cost
foreign producers to high-cost domestic producers. Restrictions on trade also pre-
vent domestic consumers from exploiting gains from trade with foreign producers.
Domestic producers can benefit from trade restrictions, but domestic consumers
lose more than the producers gain. Trade restrictions sometimes persist because
the benefits from restrictions are often concentrated on small groups who lobby

for protection, while the costs of restrictions are spread over millions of consumers
and can be small for each individual.

We have set out various common arguments for restricting trade. Some of these
arguments are valid, but they are usually of limited applicability.

OCHAPTER REVIEW

KEY CONCEPTS

3. In Figure 9.3, consider triangles B and C.
One of these could be labeled “Workers and

Protectionism, p. 160
Tariff, p. 160
Trade quota, p. 161

FACTS AND TOOLS

1. The Japanese people currently pay about

four times the world price for rice. If Japan
removed its trade barriers so that Japanese
consumers could buy rice at the world price,
who would be better off and who would be
worse off: Japanese consumers or Japanese rice
farmers? If we added all the gains and losses to
the Japanese, would there be a net gain or net
loss? Who would make a greater effort lobbying,
for or against, this reduction in trade barriers:
Japanese consumers or Japanese rice farmers?

. The supply curve for rice in Japan slopes
upward, just like any normal supply curve.
If Japan eliminated its trade barriers to rice,
what would happen to the number of workers
employed in the rice-producing industry in
Japan: Would it rise or fall? What would these
workers probably do over the next year or so?
Will they ever work again?

machines who could be better used in another
sector of the economy,” while the other could be
labeled “Consumers who have to pay more than
necessary for their product.” Which is which?

. In his book The Choice, economist Russ Roberts

asks how voters would feel about a machine that
could convert wheat into automobiles.

a. Do you think that voters would complain
that this machine should be banned, since it
would destroy jobs in the auto industry?

b. Would this machine, in fact, destroy jobs in
the auto industry? If so, would roughly the
same number of jobs eventually be created
in other industries?

c. Here is Roberts’s punch line: If voters were
told that the wonder machine was in fact just
a cargo ship that exported wheat and imported
autos from a foreign country, how would vot-
ers’ attitudes toward this machine change?

. Spend some time driving in Detroit, MI—the

Motor City—and you’re sure to see bumper
stickers with messages like “Buy American” or
“Out of a job yet? Keep buying foreign!” or
“Hungry? Eat your foreign car!” Explain these



bumper stickers in light of what you’ve learned
in this chapter. Who is hurt by imported
automobiles? Who benefits?

. This chapter pointed out that trade restrictions on
sugar cause U.S. consumers to pay more than twice
the going world price for sugar. However, you are
very unlikely to ever encounter bumper stickers
that say things like “Out of money yet? Keep taxing
foreign sugar!” or “Hungry? It’s probably because
domestic sugar is so expensive!” Why do you think
it is that these bumper stickers are not popular?

. Of the three conditions that explain why a free
market is efficient (from Chapter 4), which
condition or conditions cease to hold in the
case of a tarift on imported goods? Which
condition or conditions continue to hold even
in the case of a tarift on imports?

THINKING AND PROBLEM SOLVING

1. a. Just to review: Back in Chapter 8, we

illustrated price ceilings with a horizontal line
below the equilibrium price. Did price ceilings
create surpluses or shortages?

b. The horizontal line in Figure 9.1 doesn’t
represent a surplus or a shortage. What does
it represent?

c. Figure 9.1 considers the case of a country that
can buy as many semiconductors as it wants at
the same world price. Why do people in this

fice trade |1 :
country only buy Q 4““. frade unlt's? ‘Why don’t
they buy more of this inexpensive product?

2. Figure 9.1 looks at a case where the world price

is below the domestic no-trade price. Let’s look
at the case where the world price is above the
domestic no-trade price. We’ll work with the
market for airplanes shown in the figure below.

Price per
plane Domestic supply
(in millions of planes
of dollars) World
suppl
World price $200 PRy
$150 - -~ -----
Domestic demand
for planes
Quantity of

airplanes
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a. In the figure, use the Quantity axis to label
Qe e and QI ™ This is somewhat

similar to Figure 9.1.

b. What would you call the gap between

free trade free trade
Q; and Q) ?

c. Also tollowing Figure 9.1, label “domestic
consumption” and “domestic production.”

d. Will domestic airplane buyers—airlines and
delivery companies like FedEx—have to
pay a higher or a lower price under free
trade compared with the no-trade alterna-
tive? Will domestic airplane buyers purchase
a higher or a lower quantity of planes if
there’s free trade in planes?

e. Based on your answer to part d, would
you expect domestic airplane demanders to
support free trade in planes or oppose it?

. In the text, we discuss sugar farmers in Florida

who use unusually large amounts of fertilizer to
produce their crops; they do so because their
land isn’t all that great for sugar production.

If we translate this into the language of the
supply curve, would these Florida sugar farms
be those on the lower-left part of a supply
curve, or those along the upper right of the
supply curve? Why?

. According to Chinese government statistics,

China imported 140,000 sedans in 2007.

Let’s see what would happen to consumer and
producer surplus if China were to ban sedan
imports. To keep things simple, let’s assume that
if sedan imports were banned, the equilibrium
price of sedans (holding quality constant!) would
rise by $5,000.

a. In the figure below, shade the area that
represents the total gains when sedan imports
are allowed into China.

Price per
midsized Domestic supply
sedan of sedans
$35,000 [-------- World sedan
supply
$30,000 - -
1 140,000, Domestic demand
imported, for sedans
' sedans !
Quantity of

midsized sedans
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b. Once China bans the import of sedans,
what is the dollar value of the lost gains
from trade? (Hint: The chapter provides the
formula.)

c. Ifsedan imports are banned, Chinese sedan
producers will be better oft and Chinese
sedan consumers will be worse oft. A
polygon in the figure shows the surplus
that will shift from consumers to producers.
Write the word “transfer” in this polygon.
(Hint: It’s not the area you calculated in
part b.)

5. Many people will tell you that, whenever

possible, you should always buy U.S.-made
goods. Some will go further and tell you to
spend your money on goods produced in

your own state whenever possible. (Just do a
simple Google search for “Buy [any state]” and
you’'ll find a Web site encouraging this kind of
thinking.) The idea is that if you spend money
in your state, you help the economy of your
state, rather than the economy of some other
state. By the same logic, shouldn’t one buy only
goods produced in one’s own city? Or on one’s
own street? Where does this thinking lead to?
And how does it relate to Big Idea Five from
Chapter 1?

. Some people argue for protectionism by
pointing out that other countries with whom
we trade engage in “unfair trade practices,”
and that we should retaliate with our own
protectionist measures. One such policy is the
policy of some countries to subsidize exporting
industries. India, for example, subsidizes its
steel industry. Obviously, U.S. steel producers
are hurt by this policy and would like to
restrict imported steel from India. Is this a
good reason to place tariffs on Indian steel?
Why or why not?

. In March 2002, then President George W.
Bush put a tarift on imported steel as a means
of protecting the domestic steel industry. In
February, before the tarift went into eftect,
the U.S. produced 7.4 million metric tons of
crude steel and imported about 2.8 million
metric tons of steel products at an average price
of $363 per metric ton. Two months later,
after the tariff was in effect, U.S. production
increased to 7.9 million metric tons. The
volume of imported steel fell to about

1.7 million metric tons, but the price of the
imported steel rose to about $448 per metric
ton. The supply and demand diagram below
shows this situation (along with an estimated
no-trade domestic equilibrium at a price of
$625 per metric ton and a quantity of 8.9
million metric tons).

Price
($/mettr|c Domestic
on) supply
$625 |- -2
448 April 2002
363 ‘ February 2002
‘ Domestic
R 1 L demand
74 79 89 9.6 10.2
Quantity

(millions of metric tons)

Determine which areas on the graph represent

each of the following:

a. The increase in producer surplus gained
by U.S. steel producers as a result of the
tariff

b. The loss in consumer surplus suftered by
U.S. steel consumers as a result of the tarift

c. The revenue earned by the government
because of the tariff

d. The gains from trade that are lost
(the deadweight loss) because of the tarift’

. For each of the four parts of Question #7

above, calculate the values of these areas in
dollars. How much of the deadweight loss is
due to the overproduction of steel by higher-
cost U.S. steel producers, and how much is due
to the underconsumption of steel by U.S. steel
consumers?

CHALLENGES

1. In the chapter, we focused on a sugar tarift

that eliminated all imports. Let’s now take a
look at the case where the sugar tarift eliminates
some but not all imports. We will also examine
the closely related case of a quota on sugar
imports.



The figure below shows a tarift on sugar that raises
the U.S. price to 20 cents per pound but at that
price some sugar is imported even after the tariff.

Price pecll' Demand Domestic
poun suppl
(in cents) PPy
20 u.s.

willingness
to pay

World
supply

Quantity
(in billions of
pounds)

a. Label the free trade equilibrium, the tarift
equilibrium, wasted resources, lost gains
from trade, and tariff revenues.

b. Now imagine that instead of a tarift, the U.S.
government uses a quota that forbids im-
ports of sugar greater than 6 billion pounds.
(Equivalently, imagine a tarift that is zero on
the first 6 billion pounds of imports but then
jumps to a prohibitive level after that quan-
tity of imports—this is closer to how the
system works in practice.) Under the quota
system what does area D represent? Would
importers of sugar prefer a tariff or a quota?

c. The sugar quota is allocated to importing
countries based on imports from these
countries between 1975 and 1981 (with
some subsequent adjustments). For example,
in 2008 Australia was given the right to
export 87 thousand metric tons of sugar to
the United States at a very low tariff rate,
while Belize was given the right to export
11.5 thousand metric tons of sugar to the
United States at a very low tariff rate. How
do you think these rights are allocated to
firms within the sugar-exporting countries?
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d. Discuss how the quota and the way it
is allocated could create a misallocation
of resources that would further reduce
efficiency relative to a tarift that resulted in
the same quantity of imports.

2. In a 2005 Washington Post article (“The Road

to Riches Is Called K Street”), Jeftrey
Birnbaum noted that there were 35,000
registered lobbyists in Washington, DC,

people whose primary job is asking the federal
government for something. A lobbyist who
comes with long experience as an aide to a
powerful politician will earn at least $200,000
per year. Many lobbyists (not all) are attempting
to restrict trade in order to turn consumer
surplus into producer surplus.

a. Let’s focus just on the lobbyists who are
restricting trade. If the United States were to
amend the Constitution to permanently ban
all tariffs and trade restrictions, these lobby-
ists would lose their jobs, and they’d have to
leave Washington to get “real jobs.” Would
this job change raise U.S. productivity or
lower it?

b. Would most of these lobbyists likely earn
more after the amendment was enacted
or less?

c. How can you reconcile your answers to
parts a and b?

. Let’s think a little more about Thinking and

Problem Solving question 4. If quality weren’t
held constant, what would you expect to happen
to the additional Chinese sedans produced after
the import ban? Would they be as good as the
ones that used to be imported? (Hint: Which
types of sedans do you think that China imports?
Low-quality or high-quality? Why?)

. One of the assumptions made in the chapter

was that the U.S. market for sugar was small
relative to the overall world market for sugar, so
that when the United States entered the world
market for sugar, and U.S. buyers began to

buy imported sugar, the price did not change.
If we relax this assumption, how do you think
that would affect Figure 9.1? How would the
outcome differ from the outcome under the
assumption of the relatively small market?
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Externalities: When Prices
Send the Wrong Signals

CHAPTER OUTLINE

n a sunny day in June 1924, a young man developed a
blister on his toe after playing a game of tennis. A week
later, he was dead from a bacterial infection. The young
man had been given the best medical care possible: He was the
son of the president of the United States. President Coolidge wept
when he learned that all the “power and the glory of the presidency” could
not prevent the death of his son from a simple blister.

The president’s son, Calvin Jr., was probably killed by a bacterium called
Staphylococcus aureus or staph for short. Penicillin could easily have cured him,
but penicillin was not discovered until 1928. When penicillin and other antibi-
otics became widely available in the 1940s, they were hailed as miracle drugs.
Dying from a blister became a thing of the past—until recently.

Staph has evolved. Today it is resistant to penicillin and some “superbug”
strains are resistant to almost all antibiotics. In 2007, five healthy high school
athletes died from infections much like those that killed Calvin Jr. Multidrug-
resistant Staphylococcus aureus is now spreading around the globe.

Antibiotic resistance is a product of evolution. Any population of bacteria
includes some bacteria with unusual traits, such as the ability to resist an anti-
biotic’s attack. When a person takes an antibiotic, the drug kills the defenseless
bacteria, leaving the unusually strong bacteria behind. Without competition
for resources, these stronger bacteria multiply rapidly. When the same anti-
biotic is applied again and again, the stronger bacteria get even stronger until
after many generations of bacteria, the antibiotic loses its power to perform
miracles.

Evolution is a powerful force so it was inevitable that staph would grow
resistant to penicillin eventually, but staph has grown more resistant more
quickly than was necessary. The problem is that antibiotics are overused.

175
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A private cost is a cost paid by
the consumer or the producer.

An external cost is a cost paid
by people other than the con-
sumer or the producer trading in
the market.

The social cost is the cost to
everyone: the private cost plus the
external cost.

Externalities are external costs
or external benefits that fall on
bystanders.

Social surplus is consumer sur-
plus plus producer surplus plus
everyone else’s surplus.

Antibiotic users get all the benefits of antibiotics but they do not bear all
of the costs. The person who demands an antibiotic must pay a private cost for
the antibiotic, the market price. But because bacteria spread widely, each use
of an antibiotic creates a small increase in bacterial resistance, which raises the
probability that other people could die from a simple infection. For example,
when a teenager takes tetracycline for acne, there is an increase in antibiotic-
resistant bacteria on the skin of other members of his or her family. Antimicrobial
detergents that are washed down the sink enter into the environment where
they increase the proportion of resistant bacteria for us all. Almost half of all
antibiotics are used on farm animals, not to treat disease but primarily because
they increase and accelerate growth. Bacteria that develop resistance on the farm
travel onto and into human beings, where they may cause incurable infections.

In a sense, each use of antibiotics pollutes the environment with more
resistant and stronger bacteria. Thus, each use of antibiotics creates an external
cost, a cost that is paid not by the consumers or producers of antibiotics but
by bystanders to the transaction. The social cost of antibiotic use is the cost to
everyone: the private cost plus the external cost.

Since the external cost is not paid by consumers or producers, it is not built
into the price of antibiotics. So when patients or farmers choose whether to
use more antibiotics, they compare their private benefits with the market
price, but they ignore the external costs just as a factory will ignore the cost
of the pollution that it emits into the atmosphere (assuming there are no regu-
lations forbidding this). Since antibiotic users ignore some relevant costs of
their actions, antibiotics are overused. Alternatively stated, since the price of
antibiotics does not include all the costs of using antibiotics, the price sends
an imperfect signal—the price is too low and so antibiotics are overused.
Thus, the problem of antibiotic resistance is about evolution and economics.
Evolution drives antibiotic resistance, but the process is happening much faster
than we would like because antibiotic users do not take into account the exter-
nal costs of their choices.

External Costs, External Benefits, and Efficiency

This chapter is about products, like antibiotics, for which some of the costs
or benefits of the product fall on bystanders. These costs or benefits are called
external costs or external benefits or, for short, externalities. (External costs
are sometimes also called negative externalities, and external benefits are some-
times also called positive externalities.) When externalities are significant, mar-
kets work less well and government action can increase social surplus.

In Chapter 4, we showed that a market equilibrium maximizes consumer
plus producer surplus (the gains from trade). But maximizing consumer plus
producer surplus isn’t so great if bystanders are harmed in the process. Every-
one counts, not just the consumers and producers of a particular product. So,
when we evaluate how well a market with externalities is working, we want
to look at social surplus, namely consumer surplus plus producer surplus plus
everyone else’s surplus.

To show why a market with externalities does not maximize social surplus,
it’s useful to briefly review why a market equilibrium does maximize consumer
plus producer surplus (see also Chapter 4). The key is to remember that you can
read the value of the nth unit of a good from the height of the demand curve
and the cost of the nth unit of a good from the height of the supply curve.
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For example, imagine that buyers and sellers are currently
exchanging 99 units of a good. What is the value to buy-
ers and the costs to sellers of one additional unit, the 100th
unit? In Figure 10.1, you can read the value to buyers from
the height of the demand curve at the 100th unit, namely
$22. You can read the cost to sellers from the height of the
supply curve at the 100th unit, namely $10. Since the value
of the 100th unit exceeds the additional cost of the 100th
unit, there is an incentive to trade, namely an opportunity
to increase consumer and producer surplus. Following this
logic, trade is mutually profitable up until the 210th unit is
sold. The value to buyers of the 210th unit is $13 and the

Price

FIGURE 10.1

Supply

—~€<— Market equilibrium

Demand

cost to sellers of producing that additional unit is $13 so at
this point there are no further incentives to trade. If any
fewer units were traded, gains from trade would be left on
the table. If any more units were traded, the cost of those
units would exceed their value. Thus, gains from trade are
maximized at the market equilibrium of 210 units.

Let’s call the price and quantity that maximize social sur-
plus the efficient equilibrium. If there are no significant
externalities, the market equilibrium is also the efficient
equilibrium (because if there are no significant external costs
or benefits, maximizing producer plus consumer surplus is
the same as maximizing everyone’s surplus). But if there are significant exter-
nalities, the market equilibrium is no longer the efficient equilibrium, as we
will now show.

External Costs

The left panel of Figure 10.2 on the next page shows the market equilibrium
for antibiotics. As usual, the market equilibrium maximizes consumer plus pro-
ducer surplus. But now the use of antibiotics creates an external cost, a cost to
people who are neither buying nor selling antibiotics. At the market equilib-
rium, the price of a round of antibiotics—such as your doctor would prescribe
to cure an infection—is $5 and we will assume that the external cost of anti-
biotic use is $7, a number that is consistent with a recent study of the matter.!
The private cost plus the external cost is the social cost of antibiotic use.

In the right panel of Figure 10.2, we add the external cost to the supply
curve to show the social cost curve. The social cost curve takes into account
all of the costs of antibiotic use so it’s the social cost curve that we use to figure
out the efficient quantity, the quantity that maximizes social surplus. The ef-
ficient quantity Q. . is found where the demand curve intersects the social
cost curve.

To see exactly why the market equilibrium is not efficient, let’s consider
the value to buyers and the social costs of the Q,, ., . unit of the good. The
height of the demand curve at the Q,, , . unit (the black arrow labeled “Private
value”) tells us that this unit has a private value of $5. The height of the social
cost curve at Q,, ,  (the green arrow labeled “Social cost”) tells us that this
unit has a social cost of $12. Thus, producing this unit creates a social loss or
deadweight loss of $7. Following this logic, you can see that reducing output
increases social surplus so long as the social cost of an additional prescription of

Quantity

Reviewing Gains from Trade The value of the
100th unit to buyers is $22. The cost of the 100th
unit to sellers is $10. At the 100th unit, there is a
$12 gain from exchange. Gains from trade are
maximized when a total of 210 units are exchanged.
Notice that the value of the 210th unit is just equal
to the cost of the 210th unit.

The efficient equilibrium is the
price and quantity that maximizes
social surplus.

The efficient quantity is the
quantity that maximizes social
surplus.
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FIGURE 10.2
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When External Costs Are Significant, Output Is Too High

Panel A: The market equilibrium is found, as usual, where the supply and demand curves intersect.

The market equilibrium maximizes consumer plus producer surplus.

Panel B: We add external costs to the supply curve to find the social cost curve. Notice that the social cost
of the Q,,, ., unit exceeds the private value of this unit. The efficient equilibrium is found where the social
cost and demand curves intersect. Q is less than Qy,, ., so the market overproduces goods with
significant external costs.

Efficient

antibiotics exceeds the buyer value, that is, so long as the social cost curve lies
above the demand curve. Thus, to maximize social surplus, output should be
reduced to Qg ., the point at which the social cost curve intersects the de-
mand curve and where the social costs of an additional unit just equal the value.

A final way of illustrating the overuse of antibiotics is to notice that if the
users did bear all the costs of antibiotic use, that is, if the private cost included
the $7 external cost, then the supply curve would shift upward and would be
the same as the social cost curve. The market equilibrium would then be the
same as the efficient equilibrium, that is, buyers would purchase Q. .. units.
But for determining efficient quantities, who bears the costs is irrelevant—costs
are costs regardless of who bears them. Thus, Q. . is the efficient quantity when
antibiotic users pay all of the costs and when they pay only some of the costs—
the only difference is that when other people bear some of the costs, antibiotic
users purchase more antibiotics, so Q, \ > Qpe . .

The last way of explaining why antibiotics are overused suggests one potential
solution to the problem of external costs. If antibiotic users had to pay a tax just
equal to the external costs, $7, they would demand only the amount Q. . .
Remember from Chapter 6 that we can analyze a tax by shifting the supply
curve up by the amount of the tax. Thus, in Figure 10.2, notice that a tax set
equal to the level of the external cost would shift the supply curve up so that it
exactly overlays the social cost curve. The market quantity would then fall from
Quiarker 10 Qpriienre Thus, a tax set equal to the external cost would once again
mean that the market equilibrium was the efficient equilibrium!

A tax on an ordinary good increases deadweight loss, as we discussed in
Chapter 6, but a tax on a good with an external cost reduces deadweight loss
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and raises revenue. For these reasons, there is a strong argument for taxing

goods with external costs. Such taxes are often called Pigouvian taxes, after the A Pigouvian tax is a tax on a
economist Arthur C. Pigou (1877-1959) who first focused attention on exter- ~ good with external costs.
nalities and how they might be corrected with taxes. We will return to look

at solutions to external cost problems in more detail after we have examined a

parallel issue, external benefits.

External Benefits

An external benefit is a benefit to people other than the consumers or the = An external benefit is a benefit
producers trading in the market. Consider, for example, another medical good, ~ received by people other than the
vaccines. Vaccines benefit the person who is vaccinated but they also create an ~ consumers or producers trading in
external benefit for other people because people who have been vaccinated are the market.
less likely to harbor and spread disease-causing viruses.”
In a typical year, for example, some 36,000 Americans die from the flu, a
contagious respiratory disease caused by influenza viruses. Fortunately, millions
of Americans get a yearly vaccination—a “flu shot”—that is usually effective
at preventing the flu. Flu viruses spread from person to person when someone
who already has the flu coughs or sneezes. As a result, when one person gets a
flu shot, the expected number of people who get the flu falls by more than
one. So getting a flu shot is a real public service. Get a flu shot. The life you
save may not be your own.
So what’s the problem? The problem is not the millions of Americans who
get a flu shot—it’s the even larger number of Americans who don’t get one.
When an individual compares the private costs and benefits of getting a flu shot,
it may be quite sensible not to get one. It takes time to get a shot, it costs money,
and there is often a slight fever and ache associated with the vaccine itself. The
problem is that the person getting the shot bears all these costs but doesn’t re-
ceive all the benefits. As a result, fewer people get flu shots than is efficient.
In Figure 10.3 on the next page, for example, we show the demand and
supply of vaccines. Demanders compare their private value of vaccines with
their private costs and purchase Q,, ., . units at the price P, . . Vaccination,
however, reduces the probability that a disease spreads so there are external
benefits from vaccination. The social value curve counts all the benefits of vac-
cine use, the private value plus the external benefits, so the efficient quantity is
found where the social value curve intersects the supply curve.
To see exactly why the market equilibrium is not efficient, consider in
Figure 10.3 the private and social value of the Q,, , . unit of vaccination. This
unit has a private cost of $20 (the black arrow labeled “Private cost”), but it has
a social value of $40 (the green arrow labeled “Social value”). Thus, consum-
ing more units would increase social surplus. Following this logic, you can
see that increasing output increases social surplus so long as the social value
of an additional flu shot exceeds the private cost, that is, so long as the social
value curve is above the supply curve. Thus, to maximize social surplus, out-
put should increase to Qg .., the unit for which social value just equals the
costs of production.
A final way of illustrating the underuse of vaccines is to notice that if peo-
ple who got a flu shot did receive all the benefits of vaccination, then their

* An antibiotic could also have an external benefit in the case of infections that can be easily transmitted.
Not all infections are easily transmitted, however, and the external costs due to antibiotic resistance appear
to be much larger than any external benefits.
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A Pigouvian subsidy is a subsidy
on a good with external benefits.

FIGURE 10.3
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When External Benefits Are Significant, Market Output Is Too Low We
add the external benefits to the demand curve to find the social value curve.
Notice that the social value of the Q,,_, ., unit exceeds the private cost of this
unit. The efficient equilibrium is found where the social value and supply curves
intersect. Qo IS greater than Q so the market underproduces goods with
significant external benefits.

Market

demand curve would shift upward by $20 and would be the same as the social
value curve. The market equilibrium would then be the same as the efficient
equilibrium, that is, buyers would purchase Q.. .. units. But for determining
efficiency, who receives the benefits is irrelevant—benefits are benefits regardless
of who receives them. Thus, Q. . is the efficient quantity when vaccine us-
ers receive all of the benefits of vaccination and when they receive only some of
the benefits—the only difference is that when other people receive some of the
benefits, fewer people purchase flu shots, so Q< Qpe . .

The last way of thinking about the problem of external benefits also suggests
one potential solution. If every time someone was vaccinated, they were given
a subsidy of $20, the monetary equivalent of the external benefit, they would
demand the amount Q. . . Recall from Chapter 6 that we can analyze a sub-
sidy by shifting up the demand curve by the amount of the subsidy. Thus, in
Figure 10.3, notice that a subsidy set equal to the level of the external benefit
would shift the demand curve up and increase the market quantity from Q,, .
t0 Qppriiene I Other words, if set correctly, a subsidy will make the market
equilibrium equal to the efficient equilibrium. In addition, unlike in Chapter 6
where we looked at subsidies on ordinary goods, a subsidy on a good with an
external benefit will reduce deadweight loss, thereby increasing social surplus.

A subsidy on a good with an external benefit is often called a Pigouvian
subsidy, again after Pigou, who first discussed these issues. Another way of think-
ing about Pigouvian taxes and subsidies is to recall from Chapter 7 that market
prices are signals. But when there are external costs or benefits, the market price
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sends the wrong signal. If there are external costs, the market price is too low,
thus resulting in overconsumption. A Pigouvian tax increases the price so that
the after-tax price sends the correct signal. Similarly, if there are external benefits,
the market price is too high, thus resulting in underconsumption. A Pigouvian
subsidy reduces the price so that the after-subsidy price sends the correct signal.

Let’s look in more detail at how to solve problems caused by external costs or
benefits. We will discuss private solutions to problems created by externalities
and three types of solutions involving government: taxes and subsidies (which
we have mentioned already), command and control, and tradable permits.

Private Solutions to Externality Problems

In a classic paper on externalities, the Nobel Prize-winning economist James
Meade wrote that the market for honey was inefficient. As they make honey,
bees pollinate fruits and vegetables, which is an important benefit to farmers.
Since pollination is an external benefit of honey production, Meade argued
there was too little honey being made.

Meade was right about the bees, but wrong about the market for honey. Bee
pollination is a thriving business for which beekeepers are paid. In fact, in the
United States, beekeepers manage around half a billion bees that they truck
around the country to rent out to farmers. Since farmers pay beekeepers to pol-
linate their crops, the “external benefit” becomes internalized—

CHECK [YOURSELF

> In our discussion of Pigouvian
taxes, we assumed that the
government set the correct tax
to achieve the efficient equi-
librium. What if government
overshoots and adds a tax that
is too high? Will the equilibrium
quantity be higher or lower than

- the efficient equilibrium?

> In our discussion of Pigouvian
subsidies, we assumed that
government set the correct
subsidy amount to achieve the
efficient equilibrium. What if
the government undershoots
and provides a subsidy that is
too low? Will the equilibrium
quantity be higher or lower
than the efficient equilibrium?

the beekeepers earn money from the pollination of fruits and
vegetables and so expand production toward the efficient quan-
tity, the quantity that takes into account the benefits of bees for
honey production and for fruit and vegetable production.?

The market in pollination is quite sophisticated. When
bees pollinate almonds, for example, the honey that they pro-
duce doesn’t taste good so beekeepers charge almond growers
$75 per colony of bees, but they only charge apple growers
$25 per colony because the honey produced tastes better and
can be sold. In this way, the price of pollination adjusts to take
into account not only the external benefit of honey production
on fruit production but also the external benefit of fruit pro-
duction on honey production.

The lesson of the bees is that our earlier story was a bit

Bees create external beenefits.

too pessimistic. The market equilibrium can be efficient even

when there are externalities, if there is systematic trading in those externalities.
To see which externalities the market can handle, let’s take a closer look at
why the market for pollination works reasonably well.

The market for pollination works because transaction costs are low and
property rights are clearly defined. Transaction costs are all the costs neces-
sary to reach an agreement. The costs of identifying and bringing buyers and
sellers together, bargaining, and drawing up a contract are all transaction costs.
Transaction costs are low for beekeepers and farmers because farms are large
and bees don’t fly that far. So when a beekeeper places bees in the center of
a large farm, the beekeeper and the farmer know that the bees will pollinate
the crops owned by the farmer who is paying and not pollinate some other
farmer’s crops. As a result, the externality from bees is limited to one farmer at
a time and can be internalized with one transaction.

Transaction costs are all the costs
necessary to reach an agreement.

STEFFEN SCHMIDT/ EPA/CORBIS
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The Coase theorem posits that
if transaction costs are low and
property rights are clearly defined,
private bargains will ensure that
the market equilibrium is efficient
even when there are externalities.

Property rights over farms and bees are also clearly defined. Everyone knows
that the beekeeper has the right to the benefits created by bee pollination, so if
the farmer wants bees to pollinate his crops, he must pay the beekeeper. This
works for beekeepers and farmers, but as you will see, property rights in other
externalities are not as clearly defined and this makes transactions more dif-
ficult; you might say that unclear property rights are a type of transaction cost,
since they make it harder to trade.

It’s not so difficult for beekeepers to trade with farmers, but how many trans-
actions would it take to internalize the external benefit created when someone
has a flu shot? When one person is vaccinated, thousands of other people ben-
efit by a small amount, especially if the vaccinated person spends a lot of time
in airports. When Alex has the flu and coughs while boarding a plane, he could
spread the flu virus to dozens of other people, each of whom could in turn
pass it on to many others. If Alex receives a flu shot, all these people are better
off. In theory, if each of these people paid Alex a small amount for getting a
flu shot, Alex would be more likely to get a flu shot. But the transaction costs
of arranging a deal like this are enormous—simply to identify the beneficiar-
ies is difficult and getting thousands of them to send a check to Alex is next to
impossible (trust us, we have tried!).

What about property rights? We assumed above that other people might
be willing to pay Alex to get a flu shot because the flu shot creates an external
benefit. But when Alex spreads the flu, he imposes an external cost on other
people. Maybe Alex should have to pay other people when he doesn’t get a flu
shot! Even when other transaction costs are low, if property rights are not well
defined—who should have to pay whom—it will be difficult to solve external-
ity problems with bargaining.

Ronald Coase, another Nobel Prize winner, summarized the situations in
which markets alone can solve the externality problems in what has come to
be called the Coase theorem. The Coase theorem says that if transaction costs
are low and property rights are clearly defined, then private bargains will en-
sure that the market equilibrium is efficient even when there are externalities.
In other words, in these cases trading makes sure that just the right amount of
the externality is produced. If there were either too little or too much of the
externality, trading would push the quantity to the optimum level.

Recall that in a free market, the quantity of goods sold maximizes the sum
of consumer and producer surplus. If the conditions of the Coase theorem are
met, we can replace this with the even stronger conclusion that in a free mar-
ket, the quantity of goods sold will maximize social surplus, the sum of con-
sumer, producer, and everyone else’s surplus.

But the conditions of the Coase theorem are often unlikely to be met.
Transaction costs for many externalities are high and property rights are often
not clearly defined. Thus, markets alone will nof solve all externality problems.

The importance of the Coase theorem lies not in suggesting that markets
alone might solve externality problems, but in suggesting a solution—the creation
of new markets. If property rights can be clearly defined and transaction costs
reduced, then a market for externalities might develop. If such a market does
develop, we know from the Coase theorem that it will have all the efficiency
properties of ordinary markets. Not only will this market maximize social sur-
plus (consumer + producer + everyone else’s surplus), but it will also ensure
that the supply of goods will be bought by the demanders with the highest
willingness to pay and sold by the suppliers with the lowest costs.
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Government can play a role in defining property rights and reducing trans-
action costs. In fact, in recent years governments have helped to create working
markets in many externalities, verifying the insights of the Coase theorem.
Below, we discuss one of these new markets, a market in the right to emit
pollution.

Government Solutions to Externality Problems

We have already discussed one kind of government solution to externality
problems, namely taxes and subsidies. Two other solutions are also common:
command and control and tradable allowances for the activity in question. We
will look at both of these solutions in the context of another externality, acid
rain, and we will also offer some comparisons with taxes and subsidies.

Acid rain damages forests and lakes, it corrodes metal and stone, and in the
form of particulates, it creates haze and increased lung diseases such as asthma and
bronchitis. Acid rain is caused when sulfur dioxide (SO,) and nitrogen oxides
(NO,) are released into the atmosphere. A majority of SO, and a significant
fraction of NO_ are created in the process of generating electricity from coal.
Let’s look at how the government has reduced the external cost of acid rain.

Command and Control

When external costs are significant, we know that Q,, . > Q. . . so the
most obvious (but not necessarily the best) method to reduce the external cost of
electricity generation is for the government to order firms to use (or make) less
electricity. This is called a command and control method. Command and control
methods are not always efficient. The government, for example, issued a com-
mand and control regulation that required manufacturers to make clothes washers
that use less electricity. Consumer Reports reviewed the clothes washers produced
under this new standard and the reviewers were not happy with the results:?

Not so long ago you could count on most washers to get your clothes very
clean. Not anymore. Our latest tests found huge performance differences
among machines. Some left our stain-soaked swatches nearly as dirty as they
were before washing. For best results, you’ll have to spend $900 or more.

What happened? As of January [2007], the U.S. Department of Energy has
required washers to use 21 percent less energy, a goal we wholeheartedly
support. But our tests have found that traditional top-loaders, those with
the familiar center-post agitators, are having a tough time wringing out
those savings without sacrificing cleaning ability, the main reason you buy
a washer.

The problem with command and control is that there are typically many
methods to achieve a goal and the government may not have enough infor-
mation to choose the least costly method. Let’s suppose, for example, that the
Department of Energy’s regulation on clothes washers reduces electricity con-
sumption by 1% (this number is too large but it will do for our purposes).
Now let’s compare command and control with a tax on electricity consump-
tion that causes people to reduce their electricity consumption by exactly the
same amount, 1%.* Faced with an increase in price, how would people choose
to reduce their electricity consumption?

CHECK [YOURSELF

> You want to hold a Saturday
night party at your house but
are worried that your elderly
neighbors will complain to the
police about the noise. Suggest
a solution to this problem using
what you know about the Coase
theorem.

> Consider a factory near you that
pollutes. What are the transac-
tion costs involved in you and
your neighbors negotiating
with the factory to reduce the
pollution? Is a private solution
possible?
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If the price of electricity increased, some people would choose to cut
back on electricity by turning their lights oft more often or by switching
to lower-consumption fluorescent lightbulbs. Other people would respond
by turning down the heat or the air conditioning, or by buying a cover
for their pool, or by installing insulation in their attic. The ways in which
people would reduce electricity consumption are as different as the people
themselves. But notice that probably very few people would respond to an
increase in the price of electricity by spending a lof more on a clothes washer
that saves electricity or by buying a clothes washer that saves electricity but
doesn’t clean very well. Thus, the government’s method of reducing elec-
tricity consumption is not the lowest-cost method.

A tax on electricity can reduce the consumption of electricity by exactly the
same amount as a regulation on clothes washers but a tax will cost less. The tax
costs less because a tax gives people the flexibility to reduce consumption in the
way that is least costly to them. Recall from Chapter 7 that prices are signals. A
tax on electricity sends a signal to every user of electricity that says “Economize!”
But the tax leaves it to each person to use his or her local knowledge and unique
preferences to choose the least costly method of economizing.

It’s better to reduce electricity consumption with a tax than with a regula-
tion on clothes washers, but we can do even better. After all, we don’t really
want to reduce electricity—we want to reduce pollutants like SO, and NO . It’s
true that pollutants are a by-product of electricity generation but there are
many ways of reducing SO, and NO_ other than by producing less electricity.
Thus, taxing the pollutants directly is a better way of creating incentives to
reduce pollution than is taxing electricity. Taxing the pollutants directly gives
firms the maximum flexibility to adopt the least costly methods of reducing
pollution. Remember it’s the pollutants that are creating the external cost so
taxing the pollutants sends the right signal.

Command and control is not always a bad idea. The advantage of using
incentives like taxes to control an externality is flexibility. The government
corrects the price with a tax or subsidy so the price sends the right signal and
people adapt using their own information and preferences (with all the ben-
efits of the price system that we described in Chapters 4 and 7). But flexibility
is not always desirable. Consider, for example, one of the great triumphs of
humanity—the eradication of smallpox. Smallpox killed 300-500 million peo-
ple in the twentieth century alone. As late as 1967, 2 million people died and
millions more were scarred and blinded from smallpox, but in that year the
World Health Organization (WHO) launched a program of mass vaccination,
intensive surveillance, and immediate quarantine. The WHO program relied
on command and control because so long as any reservoir of smallpox remained
anywhere on the planet, the virus could reemerge and spread worldwide. To be
successtul, the WHO could not rely on taxes because it needed everyone to fol-
low its policies—flexibility was not desirable. Fortunately, the WHO program
was successful and by 1978 smallpox was extinct—the first and so far the only
human infectious disease to be stopped dead in its tracks.”

The bottom line is that command and control can be useful if the best
approach to a problem is well known and if success requires very strong
compliance. If it’s important to control the externality at the least possible

* Command and control continues to be used today in handling other infectious diseases. Before registering
for classes, for example, school-age children and college and university students must show that they have
had their MMR vaccine (preventing measles, mumps, rubella).
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cost and if the government doesn’t have full information, then more flexible
approaches such as taxes and subsidies are preferable.

Tradable Allowances

Another type of command and control program is to require that firms reduce
pollutants by a specific quantity. In the 1970s, for example, the government
limited SO, from all generators of electricity to a maximum rate. The problem
with this approach is that because of differences in location, fuel, and technol-
ogy, it’s much cheaper to reduce emissions of SO, from some firms than from
others. By treating all firms the same, the government reduced flexibility and
increased the cost of eliminating a given amount of pollution.

A simple example illustrates the problem with quantity restrictions and a
potential solution. Suppose that there are two firms. We begin with a command
and control regulation that limits each firm to 100 tons of SO, emissions in a
year. Now imagine that reducing pollution at High-Cost Industries is expen-
sive, so High could save $1,100 if it were allowed to produce 101 tons of SO,
instead of being limited to 100 tons. Low-Cost Industries can control its pollu-
tion quite cheaply, so if Low reduces its pollution level even further to 99 tons,
its costs increase by only $200.

Now imagine that the CEOs of High and Low approach the head of the
Environmental Protection Agency with a proposal. The CEOs suggest that High
be allowed to increase its pollution level by 1 ton to 101 tons. High will also pay
$500 to Low. In return, Low will cut its pollution level by 1 ton to 99 tons. It’s
clear why High and Low want the deal—it’s profitable. High cuts its pollution
control costs by $1,100 for which it pays $500 for a net increase in profit of $600.
Low increases its pollution control costs by $200, but it receives a $500 payment
for a net increase in profit of $300. But should the EPA accept this deal?

Yes, if the EPA cares about social surplus, it should accept the deal. Notice
that pollution stays exactly the same, 200 units, so the deal does not harm the
environment. The deal, however, does increase profits by $900 ($600 to High
and $300 to Low). Should the EPA care about firm profits? Maybe not di-
rectly, but notice why profits increase in this example. Profits increase because
the costs of reducing pollution fall. By trading, the firms reduce the cost of
eliminating the last unit of pollution from $1,100 to just $200—a $900 fall in
costs and that represents an increase in resources available to society.

So, we can now ask our question in a different way. Should the EPA care
about decreasing the costs of reducing pollution? Of course, the answer is yes.
If we can reduce the same amount of pollution at lower cost, that means more
resources are available for other goods. And, the lower the costs of eliminating
pollution, the more pollution it makes sense to eliminate.

What we have shown is that trading pollution allowances is like a new tech-
nology that reduces pollution at lower cost. The EPA should always be in
favor of new technologies to reduce pollution and so it should also be in favor
of trades in the right to pollute.

Tradable Allowances in Practice A formal version of the tradable allowances
system that we have just described was created by the Clean Air Act of 1990.
Under this reform, the EPA distributes pollution allowances to generators of
electricity, and each allowance gives the owner the right to emit 1 ton of SO,,.
Firms may trade allowances as they see fit and they have organized sophisticated
markets in tradable allowances. Firms can even bank allowances for future use.
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The EPA monitors each firm’s emissions of SO,, and
it also tracks how many allowances each firm owns so
no firm can emit more pollution than it has allowances.

FIGURE 10.4

Perc,le;;‘g?eev‘:; Congress sets the total number of allowances.
140 - Electricity generation (MWH) The EPA’s tradabl§ aﬂowances program has been very
120 L successfulT as SO, emissions h'fwe been redu.ced by more
than 5 million tons or 35% since 1990. Air quality has
100 = improved and illness has been reduced.> The number
80 of allowances was scheduled to fall so that by 2010, SO,
o emissions from power plants were roughly half what they

' ' ' ' were in 1980. Remarkably, as shown in Figure 10.4, elec-
1990 1995 2000 2005 Ny . . .
Year tricity generation has increased even as SO, emissions have
decreased.

Since the 1990 Clean Air Act, Electricity Generation The EPA’S system of tradable allowances is a successful
Has Increased and Sulfur Dioxide Emissions Have application of the Coase theorem. Recall that the Coase
Decreased theorem says that markets can internalize externalities
when transaction costs are low and property rights are
clearly defined. The Clean Air Act of 1990 clearly de-
fined rights to emit SO, and the EPA has reduced trans-
action costs by distributing the allowances, monitoring emissions, and creating a

database that tracks ownership. Trading in markets has then allocated the allow-

Source: U.S. Energy Information Administration

ances among firms in the way that minimizes the costs of reducing pollution.
One of the most interesting aspects of the market in rights to

emit sulfur dioxide is that anyone can participate in this market,

not just generators of electricity. We bought the rights to emit 30

The Clean Air Conservancy

Um0 pounds of SO,. We don’t intend to emit any pollutants; rather,
emissions allowances on behalf of we bought the rights and ripped them up in order to create more
Alex Tabarrok clean air. Environmentalists and industry often oppose one an-
Tyler Cowen other, but when markets in externalities are created, environmen-
OO VEMRRRI5 6 talists can buy pollutants and industry is happy to sell—as always,
trade makes both parties better off.
3 O An important result of the SO, trading program is that firms
that generate electricity from relatively clean sources such as so-

lar power can make money by selling their pollution allowances.
In contrast, firms that generate electricity from relatively dirty
sources must buy allowances. In essence, clean energy is sub-
sidized and dirty energy is taxed—thus, a program of tradable allowances
correctly reflects the fact that clean energy has lower social costs than dirty

energy.

The success of the acid rain program in reducing SO, emissions at low cost
and concern over global climate change motivated President Barack Obama
to propose a tradable allowances plan for carbon dioxide, a greenhouse gas
that contributes to global warming. Tradable allowances in carbon dioxide
would change the economics of all energy, not just electricity, and would
create incentives for firms to move toward nuclear, solar, and biomass fuels
that contribute less to global warming. Since global warming is a worldwide
problem, tradable allowances ideally would be distributed and bought and sold
on a worldwide basis. As of yet, however, not enough cooperation exists in
the world community to establish such a system. Why not? Transaction costs
again—in moving to a tradable allowance system, some countries and indus-
tries will be harmed and others will benefit. If moving to such a system would
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prevent global climate change, the overall outcome is good, but even if the
overall outcome is good, no one wants to bear a large share of the costs.

Comparing Tradable Allowances and
Pigouvian Taxes—Advanced Material

There is a close relationship between using Pigouvian taxes and tradable
allowances to solve externality problems. A tax set equal to the level of the
external cost is equivalent to tradable allowances, where the number of allow-
ances is set equal to the efficient quantity. To achieve the efficient equilibrium
in Figure 10.5, for example, the government can either use taxes to raise the
price to the efficient price or it can use allowances to reduce the quantity to the
efficient quantity. The equilibrium is identical no matter which method is used.

Differences between Pigouvian taxes and tradable allowances do occur when
there is uncertainty. Imagine, for example, that we know any quantity above a
certain threshold level of SO, will acidify thousands of lakes and thus cause an
environmental disaster. Any level below the threshold, however, will be accept-
able or at least tolerable. In this case, tradable allowances are best because we can
set the allowance below the threshold level and be certain that we will avoid
disaster. If we set a tax, however, and we don’t know the exact position of the
supply curve, then we could easily set the tax too low, leading to SO, emissions
above the threshold level. A fixed quantity, even if tradable, is like a command
and control regulation, and just as in our discussion of eliminating smallpox, the
best argument for command and control is when flexibility is not a virtue.

On the other hand, sometimes we know a lot about the cost that a unit of SO,
creates, but we aren’t sure about the efficient quantity of pollution because demand
and supply are changing. If the supply curve in Figure 10.5 were to shift down,
for example, if the cost of producing
electricity falls, the efficient quantity will FIGURE 10.5
increase. With a Pigouvian tax, the adjust-
ment to the new equilibrium occurs auto-
matically, but with allowances we could
be stuck with a quantity of allowances

Price/costs

that is much lower than the new efficient

quantity. In this case, a Pigouvian tax is

best because it can more easily adjust to

changes in demand and supply. Efficient
The second difference between taxes price

and pollution allowances is not economic

but political. With a tax, firms must pay

the government for each ton of pollutant

that they emit. With pollution allow-

ances, firms must either use the pollu-

tion allowances that they are given or, if

Efficient equilibrium

Tax = external

Social cost

Supply

they want to emit more, they must buy Efficient
allowances from other firms. Either way, quantity
firms that are given allowances in the ini-

Quantity

tial allocation get a big benefit compared Comparing Tradable Allowances and Pigouvian Taxes If we knew

with having to pay taxes. Thus, some
people say that pollution allowances equal
corrective taxes plus corporate welfare.

the exact positions of the supply and demand curves, then we could
always use tradable allowances to hit the efficient quantity or a tax to hit
the efficient price and the equilibrium would be identical.
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CHECK 'YOURSELF

> Government sets a total
quantity of tradable pollution
allowances and auctions them
off. After the auction, the price
for an individual allowance is
high. Over time, the price falls
dramatically. What does this
tell you?

> The local government has
decided to set and apportion
tradable allowances for pol-
lution in your neighborhood.
Name three groups that would
press for a large total quantity
of allowances. Name three
groups that would press for
a smaller total quantity of
allowances. Considering these
groups, how likely is it that
government would set a total
quantity of allowances that
would achieve an efficient
equilibrium?

il Tttt

That’s not necessarily the best way of looking at the issue, however. First,
allowances need not be given away; they could be auctioned to the highest bid-
der, as under some proposed tradable allowance programs for carbon dioxide—this
would also raise significant tax revenue. To make progress against global warming,
moreover, may require building a political coalition. A carbon tax pushes one very
powerful and interested group, the large energy firms, into the opposition. If trada-
ble allowances are instead given to firms initially, there is a better chance of bringing
the large energy firms into the coalition. Perhaps it’s not fair that politically powerful
groups must be bought off, but as Otto von Bismarck, Germany’s first chancellor,
once said, “Laws are like sausages, it is better not to see them being made.” We can
only add that producing both laws and sausages requires some pork.

O Takeaway

In a free market, the quantity of goods sold maximizes consumer plus producer sur-
plus. When the consumers and producers bear all the significant costs and benefits of
trading, the market quantity is also the efficient quantity. But when there are external
costs or benefits, the market quantity is not the efficient quantity. If it doesn’t bear all
the costs of pollution, an electricity generator will emit too much pollution. If a per-
son doesn’t receive all the benefits of a flu shot, he or she will choose too few flu shots.

There are three types of government solutions to externality problems: taxes
and subsidies, command and control, and tradable allowances. Market prices do
not correctly signal true costs and benefits when there are significant external costs
or benefits. Taxes and subsidies can adjust prices so that they do send the correct
signals. When external costs are significant, the market price is too low, so an opti-
mal tax raises the price. When external benefits are significant, the market price is
too high, so an optimal subsidy lowers the price.

Command and control solutions can work but are often high-cost because they
are inflexible and do not take advantage of differences in the costs and benefits of
eliminating and producing the externality.

The Coase theorem explains that the ultimate source of the externality problem
is too few markets. If property rights can be clearly defined and transaction costs
reduced, then markets in the externality will solve the problem and will do so at
the lowest cost. In recent years, successful markets have been created in the right
to emit sulfur dioxide, and new markets are being proposed to reduce the gases
that contribute to global warming.
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FACTS AND TOOLS

1. Let’s sort the following eight items into private
costs, external costs, private benefits, or external

disputes, international peace negotiations, or
divorce settlements.)

4. Considering what we’ve learned about

benefits. There’s only one correct answer for
each of questions a—h.

a. The price you pay for an iTunes download

b. The benefit your neighbor receives from
hearing you play your pleasant music

c. The annoyance of your neighbor because she
doesn’t like your achingly conventional music

d. The pleasure you receive from listening to
your iTunes download

e. The price you pay for a security system for
your home

f. The safety you enjoy as a result of having
the security system

g. The crime that is more likely to occur
to your neighbor once a criminal sees a
“Protected by alarm” sticker on your window

h. The extra safety your neighbor might
experience because criminals tend to stay
away from neighborhoods that have a lot of
burglar alarms

. If the students at your school started saying
“thank you” to friends who got flu shots, would
this tend to reduce the undersupply of people
who get flu shots? Why or why not?

3. a. Consider a factory, located

in the middle of nowhere,

externalities, should human-caused global
warming be completely stopped? Explain, using
the language of social benefits and social costs.

. In the following cases, the markets are in

equilibrium, but there are externalities. In each
case, determine whether there is an external
benefit or cost and estimate its size. Finally,
decide between a tax or a subsidy as a simple
way to compensate for the externality. Fill out
the table below with your answers.

a. In the market for automobiles, the private
benefit of one more small SUV is $20,000
and the social cost of one more small SUV is

$30,000.

b. In the market for fashionable clothes, the mar-
ginal social benefit of one more dress per per-
son is $100, and the marginal private benefit is
$500. Bonus: Can you tell an externality story
that makes sense of these numbers?

c. In the market for really good ideas, ideas
that will dramatically change the world for
the better, the private benefit of one more
really good idea (from speaker’s fees, book
sales, patents, etc.) is $1,000,000. The mar-
ginal social benefit is $100,000,000.

. Case External Cost Size of External Tax It or
P roducmg'a nasty smell. As lpng or Benefit? Benefit (or Cost Subsidize It?
as no one is around to experience if Negative)
the unpleasant odor, are any
externalities produced? a. SUVs
b. Suppose that a family moves in b. Fashionable
next door to the smelly factory. clothes
Do we now have an externalities
c. ldeas

problem? If so, who is causing

it: the factory by producing the
smell, the family by moving in

next door, or both?

c. Suppose that the family clearly possesses
the right to a pleasant-smelling environ-
ment. Does this mean that the factory will
be required to stop producing the bad smell?
‘What could happen instead? There are many
right answers. (Hint: Think about the Coase
theorem. Actually, it’s always a good idea to
think about the Coase theorem, whether the
topic is smelly factories, labor-management

6. In which cases are the Coase theorem’s

assumptions likely to be true? In other words,
when will the parties be likely to strike an
efficient bargain? How do you know?

a. My neighbor wants me to cut down an ugly
shrub in my front yard. The ugly shrub, of
course, imposes an external cost on him and
on his property value.

b. My neighbors all would love for me to
get that broken-down Willys Jeep oft my
front lawn. It’s been years now, after all.
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And would it be too much for me to paint
the house and fill up that 6-foot deep
ditch in the front yard? The whole neigh-
borhood is annoyed.

c. A coal-fired electricity plant dumps its left-
over hot water into the nearby lake, killing
the naturally occurring fish. Thousands of
homes line the banks of the lake.

d. A coal-fired electricity plant dumps its
leftover hot water into the nearby river, kill-
ing the naturally occurring fish downstream.
There is one large fishery 1 mile downstream
affected by this. After that, the water cools
enough so it’s not a problem.

With electricity, we saw that it was important

to tax the pollutant rather than the final product
itself. In the following cases, will the proposed
taxes actually hit at the source of the external cost,
or will it only land an inefficient glancing blow?
‘What kind of tax might be better?

a. Gas-guzzling cars create more pollution, so
the government should tax big SUVs at a
higher rate.

s

All-night liquor stores seem to generate un-
ruly behavior in nearby neighborhoods, so
owners of all-night liquor stores should pay
higher property taxes.

c. Bell-bottom jeans insist on coming back
every few years, and their ugliness creates
external costs for all who see them. There-
fore, bell-bottom jeans should be taxed
heavily.

d. American parents are worried about their
children hearing too much profanity on tel-
evision. Congress decides to tax TV shows
based on the number of profane words used
on the shows.

‘When the government expands the number of
pollution allowances, does that increase the cost
of polluting or cut it? What about when the
number of pollution allowances is cut back?

Maxicon is opening a new coal-fired power
plant, but the government wants to keep
pollution down.

a. Based on what we’ve seen in this chapter,
which 1s a more efficient way to reduce pol-
lution: commanding Maxicon to use one
particular air-scrubbing technology that will
reduce pollution by 25% or commanding
Maxicon to reduce pollution by 25%?

b. If'a corrupt government just grants Maxicon
all of the (tradable) pollution permits in the
entire nation (even though there are many
energy companies), does this guarantee
that Maxicon will engage in an enormous
amount of pollution? Why or why not?

THINKING AND PROBLEM SOLVING

1.

‘When someone is sick, the patient’s decision to
take an antibiotic imposes costs on others—it
helps bacteria evolve resistance faster. But it
also gives free benefits to others: It may slow
down the spread of infectious disease the same
way that vaccinations do. Thus, antibiotics can
create external costs as well as external benefits.
In theory, these could cancel each other out,
so that just the right amount of antibiotics

are being used. But economists think that on
balance, there is overuse of antibiotics, not
underuse. Why? Here’s one hint—think on the
margin!

A flu shot typically costs about $25-$50 but
some firms offer their employees free flu shots.
‘Why might a firm prefer to offer its employees
free flu shots if the alternative is an equally
costly wage increase?

“The environment is priceless.” What evidence
do you have that this statement is incorrect?

Cultural influences often create externalities,
for good and ill. A happy movie might make
people smile more, which improves the lives
of people who don’t see the movie. A fashion
trend for tight-fitting clothing might hurt the
body image of people who think they won’t
look good in the trendy clothing.

Let’s consider the market for one cultural
good that unrealistically raises expectations
about the opposite sex: the romance novel.
In romance novels, men are dangerous yet
safe, wealthy yet never at work, they ride
high-speed motorcycles yet never get in
terrible accidents, they look fantastic even
though they never waste endless hours at
the gym, and so on. (Of course, advertising
that focuses on sexy female models may
also unrealistically raise expectations about
the opposite sex so feel free to change our
example as you see best.)

a. Consider the market below. Romance novels
impose an external cost on men, who have to
try to live up to these unrealistic expectations.
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Ilustrate the effect of this external cost on the
figure below.

Price per Supply
romance (private cost)
novel

Demand

Quantity of
romance novels

lustrate on the above figure the deadweight
loss from the externality, before a tax or
other solution is imposed.

If the government decides to compensate for
the externality by imposing a tax on romance
novels, should the tax be high enough to stop
everyone from reading the novels? Why or
why not?

Show graphically how big the tax should be

per novel.

As long as the government spends the
money efficiently, does it matter what the
government spends the money from the
“romance novel tax” on? In other words,
could the government just use the money
to pay for necessary roads and bridges, or
does it need to spend the money to fix the
harmful social eftects of romance novels?

Green Pastures Apartments wants to build

a playground to increase demand for its

larger-sized apartments but is worried that it
will be overcrowded with tenants from the
Still Waters Mobile Estates and Twin Pines
Townhomes developments nearby.

a. What type of externality is the playground:
external cost or external benefit?

b. What type of compromise might Green Pas-
tures be able to make with Still Waters and
Twin Pines so that all three developments
will benefit from the playground? More than
one answer is possible, but give just one
based on reasoning from this chapter.

6.

In Chapter 6, we said that taxes create
deadweight losses. When we tax goods
with external costs should we worry about
deadweight losses? Why or why not?

Economists have found that increasing the
proportion of girls in primary and secondary
school leads to significant improvement in
students’ cognitive outcomes (Victor Lavy
and Analia Schlosser. 2007. “Mechanisms and
Impacts of Gender Peer Effects at School,”
NBER Working Paper 13292). One key
channel seems to be that, on average, boys
create more trouble in class, which makes it
harder for everyone to learn. In newspaper
English, we’d say that “boys are a tax on every
child’s education.”

a. Using the tools of this chapter, do girls in a
classroom provide external costs or benefits?
‘What about boys?

b. Just based on this study, if you are a parent
of a boy, would you rather your son be in a
class with mostly boys or mostly girls? What
if you are the parent of a girl?

c. Who should be taxed in this situation? Can
you see any problems implementing this tax?

In the example of honeybees, we said that

the farmers pay the beekeepers for pollination
services. But why don’t the beekeepers pay the
fruit farmers? After all, the beekeepers need the
fruit farmers to make honey, so why does the
payment go one way and not the other? (Hint:
The almond example has some clues.)

A government is deciding between command
and control solutions versus tax and subsidy
solutions to solve an externality problem. In
each case, explain why you think one is better,
using arguments from the chapter.

a. Suppose that whales are threatened with
extinction because a large number of people
like to eat whale meat. Governments are
torn between banning all whaling except for
certain religious ceremonies, and heavily

taxing all whale meat. Assume there are only
a few countries in the world that consume
whale meat, and that they have fairly efficient
governments.

b. Fires create external costs because they spread

from one building to another. Should gov-
ernments encourage subsidies to sprinkler
systems or should they just mandate that
everyone have sprinklers?
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CHALLENGES

1.

c. Pets who procreate can create external costs
due to problems with stray animals. Strays
are extremely common on the streets of
poor countries. Sterilization can solve the
problem, but is a tax/subsidy or command
and control a better method to encourage
sterilization? Does the best solution depend
on the sex of the animal?

Before Coase presented his theorem,
economists who wanted economic efficiency
argued that people should be responsible for
the damage they do—they should pay for the
social costs of their actions. This advice fits
nicely with notions of personal responsibility.
Explain how the Coase theorem refutes this
older argument.

A government is torn between selling annual
pollution allowances and setting an annual
pollution tax. Unlike in the messy real world,
this government is quite certain that it can

achieve the same price and quantity either way.

It wants to choose the method that will pull
in more government tax revenue. Is selling
allowances better for revenues or is setting a

pollution tax better, or will both raise exactly
the same amount of revenue? (Hint: Recall that
tax revenue is a rectangle. Compare the size of
the tax rectangle in Figure 10.5 with the most
someone will pay for the right to pollute at the
efficient level.)

Palm Springs, California, was once the
playground of the rich and famous—for
example, the town has a Frank Sinatra Drive,
a Bob Hope Drive, and a Bing Crosby Drive.
The city once had a law against building

any structure that could cast a shadow on
anyone else’s property between 9 AM and 3 pM
(Source: Armen Alchian and William Allen.
1964. University Economics, Belmont, CA:
Wadsworth). What are some alternatives to this
command and control solution? Are they any
better than this approach?

At indoor shopping malls, who makes sure

that no business plays music too loud, no store
is closed too often, and that the common

areas aren’t polluted with garbage? What
incentive does this party have to prevent these
externalities? Does your answer help explain
why parents are quite happy to let their preteen
and teen children stroll the malls, as in the
Kevin Smith movie Mallrats?
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Costs and Profit
Maximization Under
Competition

CHAPTER OUTLINE

What Price to Set?

What Quantity to Produce?

Profits and the Average Cost Curve

rive through the Texas countryside and standing alone in Entry, Exit, and Shutdown Decisions
a field of wheat, you will often see a nodding donkey. In
Texas, a nodding donkey isn’t an animal but an oil pump.
Most oil comes from giant oil fields, but in the United States there
are over 400,000 “stripper oil wells,” oil wells that produce 10 bar-
rels or less per day. That’s not much per well, but it adds up to
nearly a million barrels of oil a day or about 19% of all U.S. production.!
Imagine that you are the owner of a stripper oil well and that you want to
maximize your profit. Three questions present themselves:

Entry, Exit, and Industry Supply Curves

Takeaway

> What price to set?
> What quantity to produce?
> When to enter and exit the industry?

These three questions are basic to any firm. In this chapter, we will be look-
ing at how to answer these questions in a competitive industry. In later chapters,
we will look at these questions for a monopolist.

What Price to Set?

The first question of the three we set out above—what price should a firm
set>—is the easiest to answer because under some conditions, the firm doesn’t
set prices; it simply accepts the price that is given by the market. So, let’s start
with the pricing decision.

What Price to Set? If the price of oil is $50 per barrel, will you be able
to sell your oil for $100 a barrel? Of course not. Oil is pretty much the same

CORBIS

A Nodding Donkey
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FIGURE 11.1

The World Market for Oil The Demand for Your Oil
Price Price
(per
barrel) Market
supply
$50 F------- Y Demand for
| your oil
3 Market
| demand Ll
82,000,000 12 3 4 5 6 7 8 910
Quantity Quantity
(barrels) (barrels)

Market Demand and Firm Demand The price of oil is determined in the world market for
oil. You cannot sell oil at a price above the market price. At the market price, you can sell as
many barrels as you want.

wherever it is found in the world (this is not quite true but it’s close enough
for our purposes), so even your mother probably won’t pay much extra just
because it’s your oil. Thus, you can’t charge appreciably more than $50 a barrel.
What about charging a lower price? You could charge less but why would you?
The world market for oil is so large that you can easily sell all that you can pro-
duce at the market price. Thus, your pricing decision is easy; you can’t sell any
oil at a price above the market price and you can sell all your oil at the market
price. Thus to maximize profit, you sell at the market price.

To better understand this result, let’s recall an insight about the elasticity of
demand from Chapter 5: The more and the better the substitutes, the more
elastic the demand. With more than 400,000 oil wells in the United States
alone, the substitutes for oil from your well are so plentiful that a useful ap-
proximation is to think of the demand for your oil as perfectly elastic (flat) at
the world price. In Figure 11.1, we compare the world market for oil on the
left with the demand for your oil on the right.

The price of oil is determined in the world market, where approximately
82 million barrels are bought and sold every day. Your stripper well, however, can
at best produce a tiny fraction of world demand, perhaps 10 barrels of oil per day.
As a result, the world price of oil won'’t change by a noticeable amount whether
you produce 2,7, or 10 barrels of oil a day.” This is why in the right panel of
Figure 11.1, we draw the demand curve for your oil as flat at the market price—
whether you choose to sell 2,7, or 10 barrels, the price is the same: $50 per barrel.

%AQ
%AP

%A
or rearranging % AP = OTQ . Suppose that the elasticity of demand for oil is 0.5.This means that a 10% increase
D

0,
in the quantity of oil will reduce price by 20% = % An increase in the supply of oil of 10 barrels a day is a

10 0.000012195122
82,000,000 0.5 B
0.0000243902439%. At a price of $50 per barrel, this means that an increase in 10 barrels of oil would
reduce price to 49.9999987, that is, it would not be noticeable.

*How much is not a noticeable amount? Recall from Chapter 5 that the elasticity of demand is E, =

percentage increase of X 100 = 0.0012195122%, so price falls by
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Your job as an entrepreneur is greatly simplified if you don’t have to decide
on the price, and so is our job as economists trying to understand firm behav-
ior. Thus, in this chapter, we are going to simplify by assuming that the demand
for a firm’s product is perfectly elastic at the market price.
A stripper well doesn’t have much influence on the price of oil because there’s
nothing special about oil from a particular producer, and there are many buyers
and sellers of oil, each small relative to the total market. Generalizing, a perfectly
elastic demand curve for firm output is a reasonable approximation when the
product being sold is similar across different firms and there are many buyers and
sellers, each small relative to the total market. The markets for gold, wheat, paper,
steel, lumber, cotton, sugar, vinyl, milk, trucking, glass, Internet domain name
registration, and many other goods and services satisfy these conditions.
In addition, don’t forget another lesson from Chapter 5: Demand curves are
more elastic in the long run. We define the long run as the time after all exit ~ The long run is the time after all
and entry has occurred, and the short run as the period before exit and entry  exit or entry has occurred.
can occur. Imagine that you are the owner of the only grocery store in a small ~ The short run is the period
town. Can you raise prices to exorbitant levels, reasoning that everyone needs  before exit or entry can occur.
food and you are the only seller? In the short run, you probably could. But if
you raise prices too high, other sellers will set up shop and your business will
be wiped out. Thus, even when there aren’t many sellers, there are sometimes
many potential sellers so a perfectly elastic demand curve can be a reasonable as-
sumption even in a market with a few firms, at least in the long run.
Summarizing, economists say that an industry is competitive (or sometimes
“perfectly competitive”) when firms don’t have much influence over the price
of their product. This is a reasonable assumption under at least the following
conditions:

The product being sold is similar across sellers.

There are many buyers and sellers, each small relative to the total market.
and/or

There are many potential sellers.

When do firms have a lot of influence on the price of their product? We
will be saying more about this in a later chapter on monopoly. Briefly, for pur-
poses of comparison, a firm selling a unique product for which there are neither
many other sellers nor potential sellers has considerable freedom to choose its
price. An example would be a firm with a patent on a uniquely useful pharma-
ceutical. Similarly, a firm that controls a large share of the market for a homoge-
neous product could also have significant control over the price. The Saudis, for
example, have significant control over the price of oil because their output is a
significant share of the total market output. We will analyze how firms choose
price and output under these conditions in Chapters 13 through 16.

A competitive firm will sell its output at the market price, but what quantity
will it choose to produce?

> In a competitive market, what
happens when a firm prices
its product above the market
price? Below the market price?
D i > What kind of demand elasticity
curve does the competitive firm
face?

What Quantity to Produce?

What quantity of oil should the owner of a stripper well produce if she wants
to maximize profit? Profit is total revenue minus total cost, so the owner wants
to maximize the difference between total revenue and total costs.

> How can a firm that produces
oil face a very elastic demand
curve when the demand for oil
is inelastic?

Profit = m = Total Revenue — Total Cost



196 © PART 3 ® Firms and Factor Markets

Total revenue, TR, is price times
quantity sold: TR = P X Q

Total cost is the cost of produc-
ing a given quantity of output.

An explicit cost is a cost that
requires a money outlay.

An implicit cost is a cost that
does not require an outlay of
money.

Economic profit is total revenue
minus total costs including im-
plicit costs.

Accounting profit is total
revenue minus explicit costs.

Total revenue is fairly easy to understand. Total revenue is simply price times
quantity (P X Q). If the price of oil is $50 per barrel, then total revenues are
$50 per day if 1 barrel is produced per day, $100 if 2 barrels are produced, $150
if 3 barrels are produced, and so forth.

Total costs, however, are more tricky. First, we have to remember that total
costs include opportunity costs, not just money costs. Second, understanding
the profit maximization decision will require us to distinguish among many
different costs—not just total costs, but also average costs, marginal costs, fixed
costs, and a few others. Keeping all these different costs straight in our minds
will take some effort.

Don’t Forget: Opportunity Costs!

Total costs include explicit money costs and also implicit opportunity costs,
the costs of foregone alternatives. Imagine that Lian runs a flower shop. Each
month she spends $10,000 buying flowers from a wholesaler. The cost of flow-
ers is an explicit cost of running her shop, like rent and electricity, which she
pays out of pocket by writing a check. But these are not her only costs. If
Lian weren'’t selling flowers, let’s suppose that she could be working as a patent
attorney earning $7,000 a month. Lian is giving up something of value when
she works as a florist, namely the opportunity to earn $7,000 a month—that’s
also a cost of running a flower shop, even though she is not writing anybody
a check. It is an implicit cost. When deciding whether she would rather be a
florist or a patent attorney, for example, Lian needs to take into account all of
her costs, including opportunity costs.

Here is another example. Imagine that Alex and Tyler each decide to drill
an oil well in their backyard, which costs $200,000. Alex borrows the $200,000
from a bank at a 5% annual rate of interest so Alex must pay the bank $10,000
per year ($10,000 = 0.05 X $200,000). Tyler pays the $200,000 out of a small
inheritance he received from a rich uncle. Each well produces $15,000 worth
of oil annually. Which well is more profitable?

At the end of every year, Alex pockets $5,000 ($15,000 in revenue minus
$10,000 in interest cost), while Tyler pockets $15,000. It’s tempting to conclude
that Tyler’s well is more profitable, but that would be a mistake. Tyler could have
left his $200,000 in the bank, and at a 5% rate of interest, he would have earned
$10,000 a year in income. Tyler’s opportunity cost is the $10,000 in income he
gave up when he invested his money in drilling the oil well. Thus, once we take
into account all costs, including opportunity costs, Alex and Tyler’s wells are
equally profitable.

The economic definition of profit difters from the accounting definition
of profit because accountants typically don’t take into account all oppor-
tunity costs. As a result, economic profits are typically less than account-
ing profits. Why i1s the distinction between accounting and economic profit
important? Because firms want to maximize economic profit, not account-
ing profit.

Let’s look again at Alex and Tyler and their oil wells. Suppose that the
price of oil fell, so that instead of earning revenues of $15,000, each oil
well earned revenues of just $6,000. In Alex’s case, he has to pay the bank
$10,000 in interest annually so it’s obvious that Alex is losing $4,000 a year.
In reality, we know that from an economic point of view, Tyler is in exactly
the same situation—his oil well is also economically unprofitable. If Tyler
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just looks at his accounting profits, however, he will see a profit of $6,000,
which may cause him to be complacent and perhaps even to invest more in
the oil industry!

In fact, the situation that we have just described is not uncommon. The steel
producer Bethlehem Steel, for example, had positive accounting profits for a
long time even though it suffered economic losses. Bethlehem Steel was once
the second largest producer of steel in the United States and it had a lot of
built-up capital (factories, buildings, and other assets) as well as substantial reve-
nues. Bethlehem Steel’s capital was like the inheritance that Tyler received from
a rich uncle. Bethlehem, however, was not able to use that capital efficiently. As
a result, Bethlehem was destroying value every year even as it made a (small)
accounting profit.

Calculating economic profit is important for entrepreneurs who must always
think about the future. Is this the best use of our firm’s assets? What am I giving
up by following this strategy? Could these assets be used to make more profit if
I used them in another way? Economic profit is also what stock market inves-
tors want to keep an eye on. Careful stock market investors, for example, had
calculated that Bethlehem Steel was not making an economic profit and, as a
result, they had sold their shares long before Bethlehem went bankrupt in 2001.

Maximizing Profit

Okay, from here on, we will take it for granted that our measure of total costs

includes opportunity costs. Let’s now return to a typical stripper oil supplier.

The table in Figure 11.2 on the next page shows total revenues and total costs

as barrels of oil produced increase from 0 to 10 barrels.
Total cost is simply the cost of producing a given quantity of output.

Let’s break total cost into two components. To produce oil, the firm must drill

the well and then it must pump the oil out of the ground and deliver it to

customers. Let’s assume that the firm borrows the money that it needs to drill

the well and, as a result, it must pay interest of $30 per day on its loan (we use

interest costs per day to make a comparison with barrels of oil produced per

day more convenient). Notice that the firm must pay $30 per day even if it

pumps no oil; hence, the entry in the table for Total Cost for 0 barrels of oil is

$30. In fact, the firm must pay $30 per day for its loan however many barrels of

oil it produces. Thus, we say that the firm has $30 per day of fixed costs, costs  Fixed costs are costs that do not

that do not vary with output. vary with output.
The firm must pay additional costs when it runs the oil pump. To pump the

oil, the firm must pay for electricity, maintenance, costs for the barrels to store

the oil, trucking costs to deliver the oil, and so forth. These costs are called

variable costs, since they vary with output. Total costs are therefore equal to ~ Variable costs are costs that do

fixed costs plus variable costs. vary with output.

Total Cost (TC) = Fixed Costs (FC) =+ Variable Costs (I'C)

Profit is the difference between total revenue and total cost, and it is shown in
the fourth column. Thus, to find the maximum profit, one method is to look
for the quantity that maximizes TR — TC. Using the table in Figure 11.2, we
can see that the profit maximizing quantity is 8 barrels of oil per day.

It turns out to be useful, especially in order to create graphs, to use a sec-
ond method to find the quantity that maximizes profit. Instead of looking at
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Marginal revenue, MR, is the
change in total revenue from
selling an additional unit.

_ATR
MR = —AQ

For a firm in a competitive indus-
try MR=Price.

Marginal cost, MC, is the
change in total cost from
producing an additional unit.

FIGURE 11.2

$150
Marginal
cost
100 — Maximum
profit here
Less profit
50 Marginal
} revenue = P
More profit !
; 1
I
1
I
0 | | | | | | | | | |
0 1 2 3 4 5 6 7 8 9 10
Quantity
(barrels)

0 0 30 -30
1 50 34 16 50 4 46
2 100 40 60 50 6 44
3 150 51 99 50 11 39
4 200 68 132 50 17 33
5 250 91 159 50 23 27
6 300 120 180 50 29 21
7 350 156 194 50 36 14
8 —«— Veximum 400 206 194 50 50 0
9 450 296 154 50 90 -40

10 500 420 80 50 124 74

Profit Is Maximized by Producing until MR = MC To maximize profit, a firm compares
the revenue from selling an additional unit, marginal revenue (for a firm in a competitive
industry, this is equal to the price) to the costs of selling an additional unit, marginal cost.
Profit increases from an additional sale whenever MR > MC so profit is maximized by pro-
ducing up until the point where MR = MC.

total revenue and total cost, we compare the increase in revenue from selling
an additional barrel of oil, called marginal revenue, to the increase in cost
from selling an additional barrel, called marginal cost. To maximize profit, we
will show that the owner wants to keep producing oil so long as Marginal
Revenue > Marginal Cost, which means that the last drop of oil the firm pro-
duces should be the one where Marginal Revenue = Marginal Cost. Let’s walk
through this argument.

Marginal revenue is the change in total revenue from selling an additional bar-
rel of oil. Suppose that the price of a barrel of oil is $50. Then what is marginal
revenue? If the owner sells an additional barrel of oil, his or her revenues increase
by $50, so marginal revenue is just equal to $50, the price. That was easy because



Costs and Profit Maximization Under Competition ® CHAPTER 11 o 199

we assumed that the price of oil doesn’t change as the firm sells more barrels;
in other words, we used our assumption that a stripper oil well is in a competi-
tive industry and thus faces a perfectly elastic demand curve at the market price.
Thus, we have a simple rule: For a firm in a competitive industry, MR = P.

Marginal cost is the change in total cost from producing an additional barrel
of 0il. The owner of a small oil well has some choice about whether to produce
a little bit more or a little bit less. The owner, for example, can increase the pump
rate and produce more oil per day but only by spending more on electricity,
maintenance, and the more frequent pickup and shipping of the oil. The ex-
tra costs that come with a little additional production are called marginal costs.
Notice, for example, that if the well produces 2 barrels of oil per day, then Total
Cost = $40, and if the well produces 3 barrels per day, then Total Cost = $51.
Thus, producing the third barrel of oil increases costs by $11, that is, the marginal
cost of the third barrel of oil is $11.

At some point, marginal costs must increase because you can only get so
much blood out of a stone and only so much oil out of rock. The well, for ex-
ample, cannot be pumped more than 24 hours a day. As the well reaches capac-
ity, the marginal cost of an additional barrel approaches infinity!

We can now use the data in Figure 11.2 to find the profit-maximizing quan-
tity using our second method. The owner should keep producing additional
barrels so long as the revenue from producing an additional barrel exceeds the
cost of producing an additional barrel. The first barrel of oil that the firm pro-
duces adds $50 to revenue and $4 to costs, so MR > MC, and by producing
that barrel, the firm can add $46 to profit. On the second barrel, the marginal
revenue is $50 and the marginal cost is $6, so producing that barrel adds $44 to
profit. Following through on this logic, we can see that each additional barrel
of oil adds to profit up until the eighth barrel. If the firm produces the ninth
barrel of oil, however, it adds $50 to revenue but $90 to costs, so the firm will
not want to produce the ninth barrel. Thus, the profit-maximizing quantity is
8 barrels of oil. Notice that the profit-maximizing quantity is where MR = .= . . profit, a firm in a
MC and since MR = P for a competitive firm, we can also say that the profit-  competitive industry increases
maximizing quantity for a competitive firm is where P = MC. output until P = MC.

Students are often confused by why economists say that the profit-
maximizing output is 8 barrels instead of 7 barrels. Why produce the eighth
barrel where P = MC and therefore no addition to profit? Consider the graph
above the table. Notice that wherever P > MC, producing additional barrels
means more profit, and wherever MC > P, producing fewer barrels means
more profit. Now think about producing oil not in barrels but in drops. Then
the graph says that at 7.9999 barrels, you still want to add a drop or two, but at
8.0001 barrels, you want to take away a drop or two. The reason we say profit
is maximized where P = MC is that P = MC is the “just right” point between
too little and too much.

As the price changes, so does the profit-maximizing quantity. When the price
is $50, the profit-maximizing quantity is 8. If the price of oil rises to $100 per
barrel, then the firm will expand production. But by how much? The firm will
expand until it is once again maximizing profit when P = MC. In Figure 11.3
on the next page, we show how the firm expands production along its MC
curve as the price of oil increases from $50 to $100 per barrel.

We have now answered our second question: To maximize profit, the firm
should produce the quantity such that MR = MC, which for a firm in a com-
petitive industry means produce up until P = MC.
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CHECK [ YOURSELF

> Let's check our MR = MC rule
for maximizing profit. Look at
the last column in Figure 11.2,
which shows the change in
profit. When the firm produces
4 barrels rather than 3, how
much additional profit is made?
How about when it goes
from 7 barrels to 8 barrels?
From 8 barrels to 9 barrels?
Now look at the MR and MC
columns and find the profit-
maximizing quantity. How does
it compare with what you ob-
serve in the last column of the
table?

The average cost of production
is the cost per barrel, that is, the
total cost of producing Q barrels
divided by Q:

TC

ACZF.

FIGURE 11.3
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As the Price Changes So Does the Profit-Maximizing Quantity
The profit-maximizing quantity is found where P = MC. At a price of
$50, the profit-maximizing quantity is 8. As the price rises to $100, the
firm expands. At $100, the profit-maximizing quantity is approximately
9.4 barrels per day.

Profits and the Average Cost Curve

We have shown that the firm maximizes profits by producing the quantity such
that P = MC, but a firm can maximize profits and still have low profits or even
losses. Just because the firm 1s doing the best it can doesn’t mean that it is doing
very well. We would like, therefore, to be able to show profits in a diagram. To
do this, we need to introduce the average cost curve.

The average cost of production is simply the cost per barrel, that is, the av-
erage cost of producing Q barrels of oil is the total cost of producing Q barrels

divided by Q: AC = % For example, in Figure 11.4, we can read from the table

that the total cost of producing 6 barrels of oil per day is $120; thus, the cost per
barrel is $120/6 = $20. Figure 11.4 computes average cost (in the last column)
and graphs the average cost curve alongside the price and marginal cost curves.

With a little bit of work, we can now show profit on our graph. Recall that

Profit = Total Revenue — Total Cost = TR — TC

so we can also write

or
Profit = (P — AC) X Q
(To get to the last statement, notice that we used the two definitions, TR = P X Q

and AC = %)
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FIGURE 11.4
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7 350 156 194 50 36 14 2229
g~ imem 400 206 194 50 50 0 2575
9 450 296 154 50 90 -40  32.89

10 500 420 80 50 124 -74 420

Profit = (P — AC) x Q Profitis (P — AC) X Q, profit per barrel times the number of
barrels produced. When the price is $50 and 8 barrels of oil are produced, profit is shown on
the graph as the shaded area. Notice that the price is the height of point a, AC is the height
of point b, so that the area (a — b) X Qs equal to profit or $194 = ($50 — $25.75) X 8.

The last statement says that profit is equal to the average profit per barrel
(P — AC) times the number of barrels sold Q.

We already know that 8 barrels is the profit-maximizing quantity when the
price is $50, but now we can show profit on our graph.To illustrate profit, be-
gin at a quantity of 8 barrels and move up to find the price of $50 at point a.
Now reading down from point 4, find the average cost from the AC curve at
point b, which is $25.75. (You can also check this by examining the table below
the diagram for the AC of producing 8 barrels.) The average profit per barrel,
P — AC,is ($50 — $25.75) or $24.25 per barrel. Finally, since production is
8 barrels, the total profit is (P — AC) X Q or $24.25 X 8 = $194 per day, the
shaded area in the diagram.
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FIGURE 11.5
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Maximum Profit Can Be a Loss At a price of $4, the firm maximizes profit by choosing,
as always, the quantity such that P = MC. At a price of $4, the profit maximizing output is
1 barrel but even though the firm is maximizing profit, the maximum profit is a loss since

P < AC. Notice that at any price below $17 (where P < AC), the firm is making a loss.

As we said earlier, just because a firm is maximizing profits doesn’t mean that it
is making profits. If the price of oil were to drop to $4 per barrel, what happens?
Price equals $4 and the best the firm could do is produce at P = MC. Looking at
the MC column in the table, MC = $4 at 1 barrel of o1l produced. So at a price
of $4, the firm produces 1 barrel of oil. But at this price, the firm is taking a loss
because P < AC. Figure 11.5 illustrates.

What is the lowest price per barrel that will give the firm a profit (not make
a loss)? The firm will stop making a loss only when price is no longer less than
average cost. Looking at the last column in Figure 11.4, we can see that the
firm will be making a loss if the price of oil is anywhere below $17. Recall that
profit is (P — AC) X Q, thus—assuming that the firm is profit-maximizing so
P = MC at all times—when P > AC, the firm is making a profit, and when
P < AC, the firm is making a loss. The minimum point of the AC curve is at
$17, so at any price below $17 the firm must be taking a loss.

One more technical point is worth noting. Take a look again at Figure 11.5
and notice that the marginal cost curve meets the average cost curve at the
minimum of the average cost curve. This is not an accident but a mathemati-
cal necessity. We won'’t delve into this in detail, but suppose that your average
grade in a class is 75% and that on the next test, the marginal test, you earn a
grade below your average, 60%. What happens to your average grade? It falls. So
whenever your marginal grade is below your average grade, your average falls.
Now suppose that your average grade is 75% and on the next test, the marginal
test, you earn a grade above your average, 80%. What happens to your average?
It rises. So whenever your marginal grade is above your average grade, your av-
erage rises. What is true for your average and marginal grade is equally true for
average and marginal cost. So think about what must happen around the point
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where the MC and AC curves meet. When marginal cost is just below aver-
age cost, the average cost curve is falling, and when marginal cost is just above
average cost, the average cost curve is rising, so AC and MC must meet at the
minimum of the AC curve.

We are now ready to turn to our third question, when should the firm enter
or exit the industry?

Entry, Exit, and Shutdown Decisions

We now know that a firm will be profitable when P > AC and unprofit-
able when P < AC. Firms seek profits so the basic idea is very simple. In the
long run, firms will enter profitable industries (P > AC) and exit unprofitable
industries (P < AC). Notice that at the intermediate point, when P = AC,
profits are zero and there is neither entry nor exit.

In Figure 11.5, we can see that at a price of $4, the firm is taking losses. Thus,
in the long run, this firm will exit the industry. In fact, at any price below $17,
the firm will be making a loss at any output level. Thus at any price below $17,
the firm will exit the industry in the long run. At any price above $17, firms
will be making profits and other firms will enter the industry.

Only when P = AC, in this case when P = $17, will firms be making
zero profits, and there will be no incentive to either enter or exit the industry.
Students often wonder why firms would remain in an industry when profits are
zero. The problem is the language of economics. By zero profits, economists
mean what everyone else means by normal profits. Remember that average cost
includes wages and payments to capital, so even when the firm earns “zero
profits,” labor and capital are being paid enough to keep them in the industry.
Thus, when we say that a firm is earning zero profits, we mean that the price of
output is just enough to pay labor and capital their ordinary opportunity costs.

The Short-Run Shutdown Decision

In the long run, a firm will exit an industry if price falls below average cost, but
exit typically takes some time.To exit the stripper well industry, for example, the
well must be either sold to another investor or dismantled, closed, and sealed.

Even when exit takes some time, a firm can typically shut down more
quickly, that is, produce zero output. A stripper well can stop pumping oil, for
example, before the well is fully sealed and the capital scrapped.

When should a firm shut down? Surprisingly, a firm may not want to shut
down even when P < AC.The reason is that shutdown does not immediately
eliminate all costs. Consider, for example, a hotel in Cape Cod. During the
summer months, there are plenty of tourists and the hotel is profitable. But
during the winter months, there are fewer tourists and revenues don’t cover all
of the hotel’s costs. Should the hotel shut down in the winter? Not necessarily.
If the hotel shuts down in the winter, it can reduce its variable costs—the hotel
won'’t have to pay its bellmen and cleaning staft, for example. But the hotel still
must pay its fixed costs, the costs that do not vary with output, such as rent on
the land and the interest on the loan that the firm took out to construct the
hotel. If revenues in the winter are large enough to cover the firm’s variable
costs—the bellmen and the cleaning staft—and some of the firm’s fixed costs,
the firm will make a smaller loss staying open than closing, so even though the
hotel is unprofitable in the winter, it’s in the firm’s interest not to shut down

CHECK [YOURSELF

1

| > Use average costs to define

. profit for the competitive firm.
i > Using average cost, describe

' all the prices at which the firm

' would make a profit and all the
! prices at which the firm would

' make a loss.

1

Zero profits, or normal profits,
occur when P = AC. At this
price the firm is covering all of
its costs, including enough to pay
labor and capital their ordinary
opportunity costs.
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TABLE 1 1.1 A Firm Should Stay Open in the Short Run

if It Can Cover lts Variable Costs

Fixed Variable

Decision Costs Costs
Shut down 100 0
Stay open 100 50

A sunk cost is a cost that once
incurred can never be recovered.

the hotel. Table 11.1 provides a simple illustra-
tion. Notice that if the hotel shuts down in the
winter, its variable costs are zero but so are its

Winter revenues—if the hotel stays open, its variable
Revenues Profits costs increase to 50, but revenues increase to 75,
0 _100 so by staying open, the firm covers its variable

costs and some of its fixed costs, and this reduces
75 -75 the hotel’s winter losses.

Entry and Exit with Uncertainty and Sunk Costs

The entry and exit rules that we have given are useful for understanding the
principles of economics, but there are significant complications that we have
ignored that firms in the real world must take into account. We said above
that it P < AC, the firm will want to exit in the long run, and if P > AC, the
firm will want to enter. To be more precise, however, a firm should exit when
P < AC only if it expects P to remain below AC for a substantial period of
time, and it should enter only if P > AC and it expects P to stay above AC for
a substantial period.

Let’s return to our oil firm to illustrate. We said above that if the price of
oil rises to just above $17, the firm will enter the industry (since at this point,
P > AC) but entering the industry means drilling an oil well. The costs of
drilling an oil well are sunk costs (literally!), which means that once paid, these
costs can never be recovered. If the price of oil rises to, say, $18 but then quickly
falls back below $17, the oil firm is unlikely to make enough money to cover
its sunk costs. Thus, for entry to be profitable, the price must rise above $17 and
the firm must expect the price to stay above $17 for long enough for the firm to
cover the costs of entry, that is, drilling the well.

For exactly the same reasons, it doesn’t always make sense to exit an industry
immediately when P < AC or even when TR < Variable Costs.

Imagine, for example, that to exit, you have to pay fired workers a severance
payment, and suppose that when you hire new workers, you have to spend re-
sources training them. If you hold onto your workers during bad times, you can
avoid these hiring and firing costs. So, if you expect your firm to be profitable
in the future, it can sometimes make sense to keep workers on, even when it is
not profitable to do so today.

Let’s generalize the above ideas. If a firm could instantly and without cost
enter and exit an industry then our simple rule—enter when P > AC and exit
when P < AC—would be exactly correct. But when it’s costly to enter and exit
and there is uncertainty about future prices, firms must estimate the effect of their
decisions on their lifetime expected profit. That’s not an easy calculation. It can cost
Exxon $100 million to drill an oil well oft the Gulf of Mexico. Whether such
an oil well will be profitable depends on the price of oil over perhaps the next
20 years. Since the price of oil is volatile, the price may have to rise to a very high
level before Exxon makes the leap and sinks its money into an expensive well.

Notice that if'a firm is highly uncertain about future prices, it will often pay
to adopt a wait-and-see attitude. A short delay has small costs but big benefits if
a short delay will reveal more information about future prices. The microeco-
nomics of entry and exit can help to explain macroeconomic events, such as
why uncertainty about the national economy can cause many firms to reduce
investment at the same time.
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In short, whenever there is uncertainty and sunk costs to entering or exiting
an industry, the best entry or exit decision requires a forecast of future prices
and the correct decision is not always obvious from simply looking at current
revenues and costs.

Entry, Exit, and Industry Supply Curves

Now that we have examined the MC curves for competitive firms and their
entry and exit decisions, we can put these all together to derive the indus-
try supply curve, which you have been working with since Chapter 3. Supply
curves can slope upward, be flat, or in rare circumstance even slope downward.
We will show that the slope of the supply curve can be explained by how costs
change as industry output increases or decreases.

In an increasing cost industry, costs increase with greater industry output
and this generates an upward-sloping supply curve. In a constant cost industry,
costs do not change with changes in industry output and this generates a flat
supply curve. In a decreasing cost industry, costs decrease with greater industry
output and this generates a downward-sloping supply curve. Decreasing cost
industries are rare.

Let’s start with constant cost industries, which are conceptually the simplest.

Constant Cost Industries

Consider the industry of domain name registrars. Web pages on the Internet
have a conventional name, called a domain name, such as eBay.com,
MarginalR evolution.com, or the Web page for the National Bureau of
Economic Research which has the domain name NBER .org. But the conven-
tional names are just masks for more difficult-to-remember numbers called IP
(Internet Protocol) addresses. When you type www.NBER .org into a browser,
the browser sends a message to the Domain Name System (DNS), which looks
up and returns the corresponding IP address, in this case http://66.251.72.129/.
The IP address tells your browser where to find the information that is
posted by the NBER. So, in order to work, every domain name must be reg-
istered with the DNS and assigned an IP address. Domain name registrars are
firms that manage and register domain names.

The domain name registration industry has two important characteristics.
First, domain name registration satisfies all of the conditions for a competitive
industry.

The product being sold is similar across sellers.
There are many buyers and sellers, each small relative to the total market.

There are many potential sellers.

As far as the user is concerned, there is little difference between register-
ing with GoDaddy.com or GetRealNames.com so the product is similar across
sellers. There are many buyers and many sellers. There are hundreds of registrars
in the United States alone. Indeed, GoDaddy.com is based in the United States
and GetR ealNames.com is based in India; thus, there is world free trade in do-
main name registration. Furthermore, not only are there many competitors in
the industry, but just about anyone in the world can become an accredited reg-
istrar with an investment of a few thousand dollars, so there are many potential
competitors.

CHECK YOURSELF

> Suppose that it costs $100 mil-
lion to drill an oil well in the
Gulf of Mexico. The well will be
profitable if oil is priced at $60
a barrel or higher. The price of
oil hits $65 a barrel. Is it time to
start drilling? Suggest why or
why not.

Increasing cost industry is an
industry in which industry costs
increase with greater output;
shown with an upward sloped
supply curve.

Constant cost industry is an
industry in which industry costs
do not change with greater
output; shown with a flat
supply curve.

Decreasing cost industry is an
industry in which industry costs
decrease with an increase in
output; shown with a downward
sloped supply curve.
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The second important characteristic of the domain name industry is that
the major input for domain name registration is a bank of computers, but all
the computers of all the domain name registrars in all the world don’t add up
to much compared with the world supply of computers. The domain name in-
dustry, therefore, can expand without pushing up the prices of its major inputs
and thus without raising its own costs. An industry that can expand or contract
without changing the prices of its inputs is called a constant cost industry.

These two characteristics, free entry and the fact that the industry demands
only a small share of its major inputs, produce the following properties: (1) The
price for domain name registration is quickly driven down to the average cost
of managing and assigning a domain name, so profits are quickly driven to nor-
mal levels; and (2) because average costs don’t change much when the industry
expands or contracts, the price of domain name registration doesn’t change
much when the industry expands or contracts so the long-run supply curve is
very elastic (flat).

Let’s examine these characteristics in turn. One of the largest registrars is
GoDaddy.com, which charges $6.99 to register a domain name for one year.
What would happen if it raised its price to $14.95 a year? GoDaddy would
quickly lose a significant fraction of its business. New customers would choose
other firms, and since domains must be renewed every few years, old custom-
ers would soon also switch. As a result of this competition, GoDaddy and every
other firm in the industry price their services at near average cost and earn a
zero or normal profit.

Now consider what happens when the demand for domain names increases.
In 2005, there were more than 60 million domain names. Just one year later,
there were more than 100 million domain names. If the demand for oil nearly
doubled, the price of oil would rise dramatically, but despite nearly doubling
in size, the price of registering a domain name has not increased. When an in-
crease in demand hits a constant cost industry, the price rises in the short run as
each firm moves up its MC curve. But the expansion of old firms and the entry
of new firms quickly push the price back down to average cost.

Figure 11.6 illustrates how a constant cost industry responds to an increase
in demand. The figure looks imposing, but if we consider it in steps, the logic of
the story will be clear. In the top panel, we have the initial equilibrium. On the
left-hand side of the panel, we illustrate the industry. The market price is P_
($6.99 in the case of domain name registration), the market quantity is Q,, and
the quantity demanded is exactly equal to the quantity supplied so the industry
is in equilibrium. On the right-hand side of the panel, we have a typical firm in
the industry. The firm is profit-maximizing because P = MC and it is making a
zero or normal profit because P = AC. Note that the industry output is Q, but
the firm output is ¢,, which indicates that each firm in the industry produces
only a small share of total industry output.

In the middle panel on the left, we illustrate an increase in demand from
Old Demand to New Demand. In the short run, the increase in demand
increases price to P_, $7.99, where New Demand and Short Run Supply meet.
The industry quantity increases to Q_. Where does the increase in quantity
come from? It comes from many firms in the industry, each of which produces
a little bit more by increasing production along its MC curve. In the middle
panel on the right, we show that the typical firm in the industry expands to q_,
and since the price is above average cost, the firm earns profits as illustrated by
the shaded area (P — AC) X q_.
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FIGURE 11.6
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How a Constant Cost Industry Adjusts to an Increase in Demand The top panel
shows the initial industry and firm equilibrium. The market price for domain name
registration is $6.99 and each firm is making a normal profit. In the middle panel, the
demand for registration increases, which pushes up the market price to $7.99. In the

short run, each firm in the industry expands along its MC curve and thus market quantity
increases to Q_. Each firm earns above-normal profits. In the bottom panel, the above-
normal profits attract entry. As more firms enter the industry, the short-run supply curve
shifts to the right and as it does price falls. Firms continue to enter and the price continues
to fall until price returns to $6.99. At that price, firms are once again earning normal (zero)
profits since P = AC.
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Before turning to the bottom panel, let’s remember that the short run is the
period before entry (or exit) occurs. In the middle panel, we are illustrating the
first response to an increase in demand, which is that the price rises and every
firm in the industry responds by increasing production along its marginal cost
curve. (Indeed, the short-run supply curve is simply the sum of the MC curves
for each firm in the industry.)

The increase in price generates above-normal profits for each firm in the in-
dustry. Notice that above-normal profits attract new investment and entry. En-
try is the second response to the increase in demand. In some industries, like the
domain name registration industry, entry might take a matter of a few months
or even as little as a few weeks, while in other industries it could take several
years before significant entry occurs.

When entry does occur, the short-run supply curve shifts to the right, and
as it does, the price falls and profits are reduced. Entry doesn’t stop until prot-
its return to normal levels so entry continues until price is pushed down to
AC. In the long run, after all entry and exit have occurred, profits have re-
turned to normal.

Since the prices of the industry inputs don’t change when the industry ex-
pands, the AC curve of each firm in the industry doesn’t change, so in the
new industry, equilibrium price is again equal to P, $6.99. Although the typi-
cal firm produces g¢,, just as it did before the increase in demand, the industry
quantity has increased to Q because there are now more firms in the industry.

Thus, the key to a constant cost industry is that it is small relative to its input
markets, so when the industry expands, it does not push up the price of its in-
puts and thus industry costs do not increase.

Increasing Cost Industries

In an increasing cost industry, costs rise as industry output increases. The oil
industry is an increasing cost industry because greater quantities of oil can only
be produced by using more expensive methods such as drilling deeper, drilling
in more inhospitable spots, or extracting the oil from tar sands.

To illustrate, let’s focus on just two firms. Firm 1 is the firm that we exam-
ined earlier. Its oil is located near the surface, so its average costs are low and it
enters the industry when the price of oil rises to just $17. Firm 2 oil, however,
is located deeper than Firm 1%, and so Firm 2’ fixed costs of drilling are higher
and its average cost curve is higher than that of Firm 1. As a result, Firm 2 will
not enter the industry until the price of oil reaches $29. We can now build the
industry supply curve.

At any price below $17, what is the quantity supplied? Zero. At a price less
than $17, the firm is losing money so no firm enters the industry, and the in-
dustry supply curve, indicated in the rightmost panel of Figure 11.7 by the red
line, shows a quantity supplied of zero. When the price of oil hits $17, Firm 1
enters the industry at its profit-maximizing quantity of 4 barrels of oil and thus
industry supply at a price of $17 jumps to 4 barrels. As the price rises, Firm 1
expands along its MC curve and so does industry supply. When the price hits
$29, Firm 2 enters the industry with its profit-maximizing quantity of 5 bar-
rels of oil. To find the quantity supplied by the industry, we sum the quantity
supplied by each firm in the industry. At a price of $29, Firm 1 supplies 6 bar-
rels of o1l and Firm 2 supplies 5 barrels of oil, so industry supply is 11 barrels
of oil. As the price rises further, both firms now expand along their respective
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FIGURE 11.7
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To Find the Quantity Supplied by the Industry, Add the Quantities Supplied by Each Firm in the

Industry At any price below $17, profits for both Firm 1 and Firm 2 are negative so industry output is 0. At a price of
$17, Firm 1 enters the industry with a profit-maximizing quantity of 4 barrels so industry output jumps to 4 barrels. As
price rises further, Firm 1 expands along its MC curve. At a price of $29, Firm 2 enters the industry with a profit-maxi-
mizing quantity of 5 barrels so total industry output is 11 barrels (6 from Firm 1 and 5 from Firm 2). As price rises further,
both firms expand along their marginal cost curve. At any price, industry output is the sum of each firm’s output. At a
price of $50, what quantity does Firm 1 produce? What quantity does Firm 2 produce? Fill in the table and check that
the production from Firm 1 and Firm 2 add up to industry output.

MC curves. Once again, industry supply at any price is found by adding up the
quantity supplied by each firm at that price. Thus at a price of $50, Firm 1 pro-
duces 8 barrels of oil and Firm 2 produces 7 barrels of oil, so industry supply at
a price of $50 is 15 barrels of oil.

Our explanation of the supply curve is simply a more detailed version of the
account in Chapter 3. At a low price, the only oil that is profitable to exploit is
the oil that can be recovered at low cost from places like Saudi Arabia. As the
price of oil rises, it becomes profitable to supply oil from the North Sea, the
Athabasca tar sands, and other higher-cost sources. The analysis in Chapter 3
focused on how a higher price encourages entry from higher-cost producers.
This chapter adds to the entry story the idea that as the price increases, each
firm expands output by moving along its marginal cost curve.

More generally, any industry that buys a large fraction of the output of an
increasing cost industry will also be an increasing cost industry. The gasoline
industry, for example, is an increasing cost industry because greater demand
for gas will push up the price of oil, which in turn raises the price of gas.
The electricity industry is an increasing cost industry because greater demand
for electricity requires more coal, and coal is an increasing cost industry for the
same reasons as oil.
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CHECK [ YOURSELF

> |s the automobile manufactur-
ing industry a constant cost,
increasing cost, or decreasing
cost industry? Why?

> Where are most U.S. films
made? Why do you think the
film industry is concentrated in
such a small region?

A Special Case: The Decreasing Cost Industry

In a constant cost industry, firm costs are constant as the industry expands,
and thus, the long-run supply curve is flat. In an increasing cost industry, firm
costs increase as the industry expands, and thus, the supply curve slopes upward.
Could firm costs decrease as the industry expands, creating a decreasing cost
industry with a downward-sloping supply curve? Yes. To see how, we must ask
the question: Why is Dalton, Georgia, the “carpet capital of the world”?

An amazing 72% of the $12 billion worth of carpets produced in the United
States every year are produced in Dalton and the surrounding area. Dalton
is home to 150 carpet plants and hundreds of machine shops, cotton mills,
dye plants, and other related industries. Why Dalton? Dalton is not like Saudi
Arabia, as it has no outstanding natural advantages for producing carpets, so
why is Dalton the carpet capital of the world? The answer is nothing more than
an accident of history that launched a virtuous circle.

The Dalton carpet industry began in 1895 with one teenage girl who crafted
an especially beautiful bedspread for her brother’s wedding. Wedding guests saw
the bedspread and asked her to make more. To meet the demand, she hired
workers and trained them in her innovative techniques. As demand grew even
further, these workers and others went into business for themselves, creating a
bedspread industry. The skills needed to make bedspreads were also useful for
making carpets, so carpet firms began to locate in Dalton. With so many carpet
firms located in Dalton, it became profitable to open trade schools to teach
carpet-making skills. In turn, the trade schools made it even more cost-efficient
for carpet firms to move to Dalton. Similarly, machine shops, cotton mills, and
dye plants moved to Dalton to be close to their customers, and the ready access
to machine shops, cotton mills, and dye plants made it even less costly for car-
pet firms to make carpets in Dalton. The resulting virtuous circle made Dalton
the cheapest place to make carpets in the United States—not because Dalton
had natural advantages but because it was cheaper to make carpets in a place
where there already were a lot of carpet makers.

Decreasing cost industries are important, but very special because costs
cannot decrease forever. Dalton became the cheapest place to produce carpets
in the United States many years ago and that is unlikely to change any time
soon. But if the demand for carpets were to increase today, the costs of mak-
ing carpets in Dalton would increase, not fall further. The costs of making
carpets in Dalton fell when the local industry expanded from 1 to 50 firms,
but they didn’t fall by nearly as much when the industry expanded from
50 to 100 firms.

Economists use the idea of a decreasing cost industry to explain the history
of industry clusters: not just carpets in Dalton, Georgia, but computer technol-
ogy 1n Silicon Valley, movie production in Hollywood, and flower distribution
in Aalsmeer, Holland. Once the cluster is established, however, constant or in-
creasing costs are the norm. If the demand for carpet were to increase today, for
example, the price of carpets would rise, not fall.

Industry Supply Curves: Summary

In summary, if the industry is small relative to its input markets so the industry
can expand without pushing up its costs, the supply curve will be flat; we call
this a constant cost industry. In an increasing cost industry, costs increase with
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FIGURE 11.8
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Constant Cost, Increasing Cost, and Decreasing Cost Industries

A flat supply curve indicates that costs do not change with industry output, a constant cost industry. An upward-
sloped curve implies that costs increase with greater industry output, an increasing cost industry. A downward-
sloping curve implies that costs fall with greater industry output, a decreasing cost industry.

industry output and the supply curve slopes upward. Industry supply curves
can even slope downward but this is rare and temporary, although the idea of
a decreasing cost industry is important for explaining the existence of industry
clusters. Figure 11.8 illustrates the three possibilities.

O Takeaway

We have now answered the three questions with which we opened the chapter.
What price to set? Answer: A firm in a competitive industry sets price at the mar-
ket price. What quantity to produce? Answer: To maximize profit, a competitive
firm should produce the quantity that makes P = MC. When to exit and enter
an industry? Answer: In the long run, the firm should enter if P > AC and exit if
P < AC.

A competitive industry is one where the product being sold is similar across
sellers; there are many buyers and sellers, each small relative to the total market;
and/or there are many potential sellers.

We have also shown how profit maximization and entry and exit decisions
are the foundation of supply curves. In an increasing cost industry, costs rise
as more firms enter so supply curves are upward-sloping. In a constant cost
industry, costs remain the same as firms enter so the long-run supply curve is
flat. And in the rare case of a decreasing cost industry, costs fall as firms enter so
supply curves are downward-sloping.
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FACTS AND TOOLS

1. You've been hired as a management consultant

to four different companies in competitive
industries. They’re each trying to figure out if
they should produce a little more output or a
little bit less in order to maximize their profits.
The firms all have typical marginal cost curves:
They rise as the firm produces more.

Your staft did all the hard work for you of
figuring out the price of each firm’s output and
the marginal cost of producing one more unit

of output at their current level of output. However,
they forgot to collect data on how much each
firm is actually producing at the moment.
Fortunately, that doesn’t matter. In your final
report, you need to decide which firms should
produce more output, which should produce less,
and which are producing just the right amount:

a. WaftleCo, maker of generic-brand frozen
waftles. Price = $4 per box, marginal
cost = $2 per box.

b. Rio Blanco, producer of copper. Price = $32
per ounce, marginal cost = $45 per ounce.

Price = $5 per Web site, marginal cost = §2
per Web site.

d. Luke’s Lawn Service. Price: $80 per month,
marginal cost = $120 per month.

2. In the competitive electrical motor industry,

the workers at Galt Inc. threaten to go on strike.
To avoid the strike, Galt Inc. agrees to pay its
workers more. At all other factories, the wage
remains the same.

a. What does this do to the marginal cost curve
at Galt Inc.? Does it rise, does it fall, or is
there no change? Illustrate your answer in
the figure below.

Price per

Marginal cost of making motors
before labor agreement

motor

World price
of motors

Quantity of motors
per month

b. What will happen to the number of motors
produced by Galt Inc.? Indicate the “before”
and “after” levels of output on the x-axis in
the figure above.

c. In this competitive market, what will the Galt
Inc. labor agreement do to the price of motors?

d. Surely, more workers will want to work at
Galt Inc. now that it pays higher wages.
‘Will more workers actually work at Galt Inc.
after the labor agreement is struck? Why or
why not?

. In Figure 11.6, you saw what happens in the

long run when demand rises in a constant-
cost industry. Let’s see what happens when
demand falls in such an industry: For instance,
think about the market for gasoline or pizza in
a small city after the city’s biggest textile mill
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shuts down. In the figure below, indicate the 5. Replacement parts for classic cars are expensive,
price and quantity of output at three points even though these parts aren’t any more
in time: complicated than parts for new cars.

I. In the long run, before demand falls a. What kind of industry is the market for
old car parts: an increasing cost industry, a
constant cost industry, or a decreasing cost
industry? How can you tell?

II. In the short run, after demand falls

III. In the long run, after demand falls

b. If people began recycling old cars more in
the United States—repairing them rather
than sending them oft to junkyards—would
the cost of spare parts probably rise or
probably fall in the long run? Why do you
think so?

Price Short-run supply

6. Arguing about economics late one night in
your dorm room, your friend says, “In a free
market economy, if people are willing to pay a

\ Long-run supply

Demand 1 lot for something, then businesses will charge
Demand 2 a lot for it.” One way to translate your friend’s
Quantity

words into a model is to think of a product
with highly inelastic demand: items like life-
saving drugs or basic food items. Let’s consider
a market where costs are roughly constant:
perhaps they rise a little or fall a little as the

Also, answer the following questions about the
market grows, but not by much.

market’s response to this fall in demand.

a. When will the marginal cost of production a. In the long run, is your friend right?

be lowest: At stage I, II, or I1I? b. In the long run, what has the biggest eftect
on the price of a good that people really
want: the location of the average cost curve

or the location of the demand curve?

b. When firms cut prices, they often do so in
dramatic ways. During which stage will the
local pizza shops ofter “Buy one, get one
free” ofters? During which stage will the 7. a. In the highly competitive TV manufacturing

local gas station be more likely to offer
“Free car wash with fill-up?”

When is P> AC? P < AC? P = AC?

industry, a new innovation makes it
possible to cut the average cost of a 50-
inch plasma TV from $1,000 to $400. Most

. . . TV manufacturers quickly adopt this new
d. Restating the previous question: When are d Yy acop

profits positive? Negative? Zero? innovation, earning massive short-run profits.

In the long run, what will the price of a 50-

e. Roughly speaking, will the long-run inch plasma TV be?

response mostly involve firms leaving the ] o ]
industry, or will it mostly involve individual b. In the highly competitive memory key in-
firms shrinking? The “firm” column of
Figure 11.6 should help you with the

ANSWET.

dustry, a new innovation makes it possible
to cut the average cost of a 20-megabyte
memory key, small enough to fit in your
pocket, from $5 to $4. In the long run, what

. We mentioned that carpet manufacturing looks will the price of a 20-megabyte memory

like a decreasing cost industry. In American key be?
homes, carpets are much less popular than '
they were in the 1960s and 1970s, when c. Assume that the markets in parts a and b are

both constant cost industries. If demand rises
massively for these two goods, why won't the
price of these goods rise in the long run?

“wall-to-wall carpeting” was fashionable in

homes. Suppose that carpeting became even less
popular than it is today: What would this fall in
demand probably do to the price of carpet in d. In constant cost industries, does demand

the long run? have any effect on price in the long run?
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8.

10.

e. When average cost falls in any competitive
industry, regardless of cost structure, who gets
100% of the benefits of cost cutting in the
long run: consumers or producers?

On January 27, 2011, the price of Ford Motor
Company stock hit an almost 10-year high at
$18.79 per share. (Two years prior, in January
2009, Ford stock was trading for about a fenth of
that price.)

a. Suppose that on January 27, 2011, you
owned 10,000 shares of Ford stock (a small
fraction of the almost 3.8 billion shares).
Suppose you offered to sell your stock for
$18.85 per share, just slightly above the mar-
ket price. Would you have been successful?

b. What if, on January 27, 2011, you wanted
to sell your 10,000 shares of Ford stock but
you reduced your asking price to $18.75 per
share? Would you have found a lot of willing
buyers?

c. What do your answers for parts a and b tell
you about the demand curve that you, as an
individual seller of Ford stock, face?

. In November 2010 Netflix announced a new

lower price for streaming video direct to home
televisions. At the time, Netflix had no serious
competitors—Netflix’s share of the digital
download market was more than 60% (the
second firm’s was only 8%). Just three months
later, Amazon announced that it was entering
the market for streaming video. How are these
two announcements related?

The chapter pointed out that whenever money
is used to purchase capital, interest costs are
incurred. Sometimes those costs are explicit—
like when Alex borrowed the money from the
bank—and sometimes those costs are implicit—
like when Tyler had to forgo the interest he
could have earned had he left his funds in a
savings account. If an economist and accountant
calculated Alex and Tyler’s costs, for whom
would they have identical numbers and for
whom would the numbers difter?

THINKING AND PROBLEM SOLVING

1.

Suppose Sam sells apples in a competitive
market, apples picked from his apple tree.
Assume all apples are equal in quality, but grow
at different heights on the tree. Sam, being
feartul of heights, demands greater compensation

the higher he goes: So for him, the cost of

grabbing an apple rises higher and higher, the

higher he must climb, as shown in the Total Cost

column below. The market price of an apple is

$0.50.

a. What is Sam’s marginal revenue for selling
apples?

b. Which apples does Sam pick first? Those on
the low branches or high branches? Why?

c. Does this suggest that the marginal cost of
apples is increasing, decreasing, or staying
the same as the quantity of apples picked
increases? Why?

d. Complete the table below.

Apples  Total Marginal Marginal Change
Cost Cost Revenue in Profit

1 $0.10  $0.10 $0.50 $0.40

2 $0.22

3 $0.50

4 $1.00

5 $1.73

6 $2.78

2.

e. How many apples does Sam pick?

How long is the “long run?”” It will vary from
industry to industry. How long would you estimate
the long run is in the following industries?

a. The market for pretzels and soda sold from
street carts in the Wall Street financial district
in New York

b. The market for meals at newly trendy
Korean porridge restaurants

c. The market for electrical engineers

d. After 1999, the market for movies that are
suspiciously similar to The Matrix

. In this chapter, we discussed the story of Dalton,

Georgia, and its role as the “carpet capital

of the world.” A similar story can be used to
explain why some 60% of the motels in the
United States are owned by people of Indian
origin or why, as of 1995, 80% of doughnut
shops in California were owned by Cambodian
immigrants. Let’s look at the latter case. In the
1970s, Cambodian immigrant Ted Ngoy began
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working at a doughnut shop. He then opened
his own store (and later stores).”

Ngoy was drawn to the doughnut industry
because it required little English, startup capital,
or special skills. Speaking the same language as

your workers, however, helps a lot.

a. As other Cambodian refugees came to Los
Angeles fleeing the tyrannical rule of the
Khmer Rouge, which group—the refugees
or existing residents—was Ngoy more likely
to hire from? Why?

Did this make it more or less likely that

s

other Cambodian refugees would open

doughnut shops? Why?

c. As more refugees came in, did this encour-
age a virtuous cycle of Cambodian-owned

doughnut shops? Why?

At this point in the story, what sort of cost
industry (constant, increasing, or decreasing)
would you consider doughnut shops owned
by Cambodians to be? Why?

e. Why did this cycle not continue forever?
‘What kind of cost structure are Californian
doughnut shops probably in now?

&

Ralph opened a small shop selling bags of trail
mix. The price of the mix is $5, and the market
for trail mix is very competitive. Ralph’s cost
curves are shown in the figure below.

Price MC

N W s o N
I

AN I S S I Iy I
2 4 6 8 10 12 14 16 18 20 22 24

a. At what quantity will Ralph produce? Why?

b. When the price is $5, shade the area of profit
or loss in the graph provided and calculate
Ralph’s profit or loss (round up).

c. Ifall other sellers of trail mix have the same
marginal and average costs as Ralph, should
he expect more or fewer competitors in the
tuture? In the long run, will the price of
trail mix rise or fall? How do you know? What
will the price of trail mix be in the long run?

In the competitive children’s pajama industry,
a new government safety regulation raises the
average cost of children’s pajamas by $2 per pair.

a. If this is a constant cost industry, then in the
long run, what exactly happens to the price
of children’s pajamas?

s

If this is an increasing cost industry, will the
long-run price of pajamas rise by more than
$2 or less? (Hint: The long-run supply curve
will be shaped just like an ordinary sup-

ply curve from the first few chapters. If you
treat this like a $2 tax per pair, you'll get the
right answer.)

c. If this is an increasing cost industry, how much
will this new safety regulation change the
average pajama maker’s profits in the long run?

d. Given your answer to part ¢, why do busi-
nesses in competitive industries often oppose
costly new regulations?

In the ancient Western world, incense was one of
the first commodities transported long distances.
It grew only in the south of the Arabian
Peninsula (modern-day Yemen, known then as
Arabia Felix), which was transported by camel to
Alexandria and the Mediterranean civilizations,
notably the Roman Republic. As the republic
expanded into a richer and larger empire, the
demand for incense grew and planters in Arabia
added a second and then a third annual crop
(though this incense was not as high of a quality).
Cultivation also crossed to the Horn of Africa
(modern-day Oman) even though such fields
were farther away from Rome.?

a. How does the lower quality of the additional
annual crops illustrate incense as an increas-
ing cost industry? (Hint: Think in terms of an
amount of good crop produced per unit of
currency.)

b. How does the added distance of incense
grown in the Horn of Africa illustrate in-
cense as an increasing cost industry?

* Not only are 60% of the small motels and hotels in the United States owned by East Indians, nearly a third of these owners have the surname Patel; see
http://news.bbc.co.uk/2/hi/south_asia/3177054.stm. The story of Cambodian doughnut shops in Los Angeles is from Postrel, Virginia. 1999.
The Future and Its Enemies. New York: Touchstone, pp. 49-50.



216 © PART 3 ® Firms and Factor Markets

c. It’s more costly to grow incense in Eastern
Africa than in Arabia Felix. Which region
would you expect to see more incense
grown in?

7. You run a small firm. Two management
consultants are offering you advice. The first
says that your firm is losing money on every
unit that you produce. To reduce your losses,
the consultant recommends that you cut back
production. The second consultant says that
if your firm sells another unit, the price will
more than cover your increase in costs. In
order to reduce losses, the second consultant
recommends that you should increase
production.

a. Asan economist, can you explain why both
facts that the consultants rely on could be
true?

b. Which consultant is offering the correct
advice?

. Paulette, Camille, and Hortense each own
wineries in France. They produce inexpensive,
mass-market wines. Over the last few years,
such wines sold for 7 euros per bottle; but with
a global recession, the price has fallen to 5 eu-
ros per bottle. Given the information below,
let’s find out which of these three winemakers
(if any) should shut down temporarily until
times get better. Remember: Whether or not
they shut down, they still have to keep paying
fixed costs for at least some time (that’s what
makes them “fixed”).

To keep things simple, let’s assume that each
winemaker has calculated the optimal quan-
tity to produce if they decide to stay in busi-
ness; your job is simply to figure out if she
should produce that amount or just shut
down.

Annual Income Statement When Price = 5 euros
Fixed Variable Recession

Winemaker Costs Costs  Revenues Profits
Paulette 50,000 80,000 120,000
Camille 100,000 40,000 70,000
Hortense =~ 200,000 250,000 200,000

a. First, calculate each winemaker’s profit.

b. Which of these women, if any, earned a
profit?

c. Who should stay in business in the short
run? Who should shut down?

d. Fill in the blank: Even if profit is negative, if
variable costs,
then it’s best to stay open in the short run.

revenues are

e. For which of these wineries, if any, is
P > AC?You don’t need to calculate any
new numbers to answer this.

Suppose Carrie decides to lease a photocopier
and open up a black-and-white photocopying
service in her dorm room for use by faculty
and students. Her total cost, as a function of the
number of copies she produces per month, is
given in the table below:

Number of
Photocopies Total Fixed Variable Total  Profit

per Month  Cost Cost Cost Revenue
0 $100

1,000 $110

2,000 $125

3,000 $145

4,000 $175

5,000 $215

6,000 $285

10.

a. Fill in the missing numbers in the table,
assuming that Carrie can charge 5 cents per
black-and-white copy.

b. How many copies per month should
Carrie sell?

c. If the lease rate on the copier were to in-
crease by $50 per month, how would that
impact Carrie’s profit-maximizing level of
output? How would this $50 increase in the
lease rate affect Carrie’s profit? What will she
do when it is time to renew her lease?

Let’s explore the relationship between marginal
and average a little more. Suppose your grade in
your economiics class is composed of 10 quizzes
of equal weight. You start off the semester well,
then your grades start to slip a little, but then
you get back into the swing of things, your
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grades pick up, and you finish off the semester
with a bang.Your 10 quiz grades, in order, are:
82,74,68,72,77,83, 86, 88,90, and 100. Graph
your marginal grades, along with your average
grade, after each quiz. What do you notice about
the relationship between marginal and averages?
Your grades start improving with your fourth
quiz grade; does your average also start increasing
with your fourth quiz grade? Why or why not?
Given the cost function for Simon, a
housepainter in a competitive local market,
below, answer the questions that follow. (You
may want to calculate average cost.)

Number of Rooms

Painted per Week Total Cost
0 $100
1 $120
2 $125
3 $145
4 $200
5 $300
6 $460

‘What is the minimum price per room at which
Simon would be earning positive economic
profit? At prices below this price, what will
Simon’s long run plan be?

Sandy owns a firm with annual revenues of
$1,000,000. Wages, rent, and other costs are
$900,000.

a. Calculate Sandy’s accounting profit.

b. Suppose that instead of being an entrepre-
neur, Sandy could get a job with one of the
following annual salaries (i) $50,000; (i1)
$100,000; or (iii) $250,000. Assume that a
job would be as satisfying to Sandy as being
an entrepreneur. Calculate Sandy’s economic
profit under each of these scenarios.

CHALLENGES

1. The demand for most metals tends to increase

over time. Moreover, as we discussed in this
chapter and also in Chapter 5, these types of
natural resource industries tend to be increasing

Index of
real prices

cost industries. And yet the price of metals
compared with other goods has tended to fall
slowly over time (albeit with many spikes in
between). The following figure, for example,
shows an index of prices for aluminum, copper,
lead, silver, tin, and zinc from 1900 to 2003
(adjusted for inflation). The trend is downward.
Why do you think this is the case?

3~

25—

1.5 = Long-run trend

05 M | | | | |
1900 1920 1940 1960 1980 2000

2. Frequent moviegoers often note that movies

are rarely based on original ideas. Most of them
are based on a television series, a video game,
or, most commonly, a book. Why? To help you
answer this question, start with the following.

a. Does a movie or a book have a higher fixed
cost of production?

b. In 2005, American studios released 563
movies® and American publishers produced
176,000 new titles.* How does your answer
in part a explain such a wide difference?
Which is riskier: publishing a book or pro-
ducing a movie?

c. How does the difference in fixed costs and
risk of failure explain why so many movies
are based on successful books? As a result,
where do you expect to see more innovative
plots, dialogues, and characters: in novels or
movies?

. a. In the nineteenth century, economist
Alfred Marshall wrote about decreasing
cost industries, writing in his Principles of
Economics (available free online) that “when
an industry has thus chosen a locality for
itself . .. .[t]he mysteries of the trade become
no mysteries; but are as it were in the air.”
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In Chapter 10, we had a concept for benefits
that are not internal to a firm but are “as it

4. In Kolkata, India, it is very common to see
beggars on the streets. Imagine that the visitors

were in the air”” What specific concept from and residents of Kolkata become more generous

Chapter 10 is at work in a business cluster? in their donations; what will be the eftect on the

standard of living of beggars in Kolkata? Answer

In the twenty-first century, economist
Michael Porter of the Harvard Business
School writes about decreasing cost indus-
tries, as well: He calls them “business clusters.”
Porter’s work has been very influential among
city and town governments that argue care-
fully targeted tax breaks and subsidies can at-
tract investment and create a business cluster
in their town, which will subsequently reap
the benefits of decreasing costs. Is this argu-
ment correct? Be careful, it’s tricky!

this question using supply and demand, making
assumptions as necessary.

5. Just to make sure you’ve gotten enough practice

using the different formulas in this chapter,
let’s try a challenging exercise with them.Very
little information is given in the table below,
but surprisingly, there’s enough information for
you to fill in all of the missing values—if you
remember all of the relationships and can think
of creative ways to use them.

Variable Average Marginal Total
Quantity Total Cost Fixed Cost Cost Cost Cost Revenue Profit
0 = = -$80
10 $4
20 $200
30 $240 $450
40
50 $13.60 $20
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Using Excel to Graph Cost Curves

We can use a spreadsheet such as Excel to take some of the drudgery out of
graphing and calculating things like marginal revenue and marginal cost. In
Figure A11.1, we show some of the data from the chapter on revenues and costs
for the oil well. Notice that in cell B5 we show the Excel formula “=$§A$2*A5,”
which takes the price from cell A2 and multiplies it by the quantity in cell A5
to produce total revenue. We then copy and paste this formula into the remain-
der of the column.We use the § sign in $A$2 to tell Excel not to adjust the cell
reference when we copy and paste (A5 doesn’t have dollar signs so it is auto-
matically adjusted to A6, A7, etc. when we copy and paste).

FIGURE A11.1

B5 v A =SAS2°AS
A B ¢ [ D
1 |Price
2 50
3
Barrels of Total Total Cost
Qil Revenue

4 |Produced (P * Q)

il 0 ol 30
6 | 1 50 ]!
7 2 100 40
8 3 150 51
9 4 200 68
10 5 250 91
11 6 300 120
12| 7 350 156
13 8 400 206
14 9 450 296
15| 10 500 420
16

With total revenue and total cost input, it’s easy to create the other data that
we need. Profit is just total revenue minus total cost, which in Figure A11.2
we show in column D. Marginal revenue and marginal cost are defined as
MR = AATS and MC = AALS
formulas in Excel. The formula “= (C4 — C3)/(A4 — A3)” takes the cost of
producing 2 barrels of oil from cell C4 and subtracts the cost of producing 1 bar-
rel of o1l from C3; we then divide by the increase in the number of barrels as we
move from producing 1 to 2 barrels. In this case, MC = (40 — 34)/(2 — 1) = 6.

The formula for MR is entered into Excel in a similar manner.

. We show in cell F4 how to implement these



220 © PART 3 ® Firms and Factor Markets

FIGURE A11.2

F4 v e =(C4-C3)/(A4-A3)
| a | 8 | ¢ | b | £ NS C
Barrels of Total Total Cost Profit Marginal Marginal
Oil Revenue Revenue Cost
1 |Produced (P * Q) (Price)
2 | 0 0 30 -30
3 1 50 34 16 50 4
4| 2 100 40 60 s0f &l
A 3 150 51 99 50 11
6 | 4 200 63 132 50 17
[l 5 250 91 159 50 23
8 | 6 300 120 180 50 29
=2l 7 350 156 194 50 36
10| 8 400 206 194 50 50
M| 9 450 296 154 50 90
12| 10 500 420 80 50 124
13
14

Average cost is AC = e and we show this calculation in Figure A11.3.

Q

FIGURE A11.3

G13 v A =C13/A13

& [ & [ e [ =& [ = [+
1 |Price
2| &0
3

‘Barrels of Total Total Cost Profit Marginal  Marginal  Average

il Revenue Revenue Cost Cost
4 |Produced (P* Q) (Price)
5 | 0 0 30 -30
6 | 1 50 34 16 50 4 34
7 | 2 100 40 60 50 6 20
8 | 3 150 51 99 50 11 17
9 | 4 200 63 132 50 17 17
10| 5 250 9 159 50 23 18.2
11 6 300 120 180 50 29 20
12| 7 350 156 194 50 36 2228571
13 8 400 206 194 50 SOI 25 75!
14 9 450 296 154 50 90 32.56889
53 10 500 420 80 50 124 42
16 |

It’s now easy to graph MR, MC, and AC. By highlighting the Marginal
Revenue, Marginal Cost, and Average Cost columns, including the labels, and
clicking Insert and then Line Chart, we can produce a graph similar to that
shown in Figure A11.4 (to get the exact graph, you must also tell Excel to use
the barrel numbers in Column 1 on the x-axis—you can do this by clicking
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on the graph, clicking Select Data, and then Edit, Horizontal (Category) Axis
Labels; this is for Excel 2007, Excel 2003 works similarly).

Remember that the profit-maximizing quantity is found where MR = MC.
You can check this by looking at the table.You can see what happens to the
profit-maximizing quantity when price changes simply by changing the price
in cell A2; the graph will change automatically.

FIGURE A11.4

HED® gke SO

PivotTable Table = Picture Clip Shapes SmartArt | Column| Line | Pie Bar  Area Scatter Othe

- Art - - - > x x ~  Charts
Tables Tlustrations Charts
E4 > (2 ﬁ;l Marginal Rever Line
_ A B _ C D | E| Insert a line chart. I
1 |Price o e
2 50 e bl
Barrels of Total Total Cost Profit Marginal Marginal Average
Oil Revenue Revenue Cost Cost
4 |Produced (P * Q) (Price)
B 0 0 30 -30
e 1 50 34 16 50 4 34
78] 2 100 40 60 50 6 20
&8 3 150 51 99 50 11 17
E9a 4 200 68 132 50 17 17
10 5 250 91 159 50 23 18.2
o 6 300 120 180 50 29 20
42 7 350 156 194 50 36 2228571
18 8 400 206 194 50 50 2575
14 9 450 296 154 50 90 32.88889
15 10 500 420 80 50 124 42
16
171 | 140
18
19 | 120 /
20 /
21 100
22 / - Marginal Revenue
23 80 (Price)
24 / = Marginal Cost
26 -7
27 40 : — Average Cost
28 //
30 --—-/
31 | 0 T T T T T T T T T 1
32 [ 0 = 2 3 & 5 p ¥ i§ 9 1
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Competition and
the Invisible Hand

CHAPTER OUTLINE

Invisible Hand Property 1:

The Minimization of Total Industry
Costs of Production

Invisible Hand Property 2: The Balance

n Chapter 7, we explained how the price system—the signaling of Industries

and incentive system—solves the great economic problem of |t ST

arranging our limited resources to satisfy as many of our wants
as possible. We showed how markets connect the world in a great
cooperative endeavor, and how price signals and the accompany-
ing profits and losses create incentives for entrepreneurs to direct
labor and capital to their highest value uses. Chapter 7 was a “big
picture” view of markets. In Chapter 11, we took a closer look
at firms and showed that to maximize profit, a firm wants to (1) produce the
quantity such that P = MC, (2) enter industries where P > AC, and (3) exit
industries where P < AC. In this chapter, we connect these two perspectives
on markets.

We also return in this chapter to the invisible hand. Recall Big Idea Two
from Chapter 1, namely the metaphor of the invisible hand. With the right
institutions, individuals acting in their self-interest can generate outcomes that
are neither part of their intention nor design but that nevertheless have desir-
able properties. In this chapter, we show exactly this: How the conditions for
profit maximization under competition lead entrepreneurs to produce out-
comes that they neither intend nor design but that nevertheless have desirable
properties.

In particular, we show that the P = MC condition for profit maximization
in a competitive market balances production across firms in an industry in just
the way that minimizes the total industry costs of production. Second, we
show that the entry (P > AC) and exit (P < AC) signals balance production
across different industries in just the way that maximizes the total value of
production.

The Invisible Hand Works with
Competitive Markets

LELCEVEY

223
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Invisible Hand Property 1: The Minimization of
Total Industry Costs of Production

We know from the previous chapter that a firm in a competitive industry
increases output until P = MC. What’s even more important is that every firm
in the same industry faces the same price. Thus, in a competitive market with
N firms, the following will be true:
P=MC, = MC, = .. = MC,,

where MC, is the marginal cost of firm 1, MC, is the marginal cost of firm 2,
and so forth. To understand the importance of this condition, let’s briefly
consider a seemingly different problem. Suppose that you own two farms on
which to grow corn. Farm 1 is in a hilly region that is costly to seed and plow.
Farm 2 is on land ideal for growing corn. The marginal cost of growing corn
on each of these farms is illustrated in Figure 12.1.

Let’s say that you would like to grow 200 bushels. It might seem that the
lowest-cost way to produce 200 bushels is to produce all 200 bushels on Farm 2.
After all, the marginal costs of production on Farm 2 are lower than on Farm 1
for any level of output.

Assume that you did produce all 200 bushels on Farm 2 and no bushels on
Farm 1. Can you see a way of lowering your total costs of production?

Let’s think in marginal terms. Instead of producing all 200 bushels on
Farm 2, what would happen to your total costs of production if you produced,
say, 197 bushels on Farm 2 and 3 bushels on Farm 1? Notice from Figure 12.2
that when you produce less on Farm 2, your costs of production decrease by
the shaded area labeled A—this is the marginal cost of producing those last few
bushels on Farm 2. By instead producing those bushels on Farm 1, your costs
increase by area B, the marginal cost of production on Farm 1. But area B is

FIGURE 12.1

Farm 1 Farm 2

Bushels of Bushels of
corn corn

Marginal Cost of Producing 200 Bushels of Corn on Farm 1 and Farm 2
Farm 2 has a lower marginal cost of producing corn than Farm 1. So should we use
Farm 2 only?
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FIGURE 12.2

Farm 1 Farm 2
mMc, $

0 Bushels of 200  Bushels of
corn corn
$ Mc, $

MC,

Marginal
More | cost
here | farm1
>
75 Bushels of 125 200  Bushels of

corn corn

To Minimize the Total Costs of Production Across Two Farms, Choose
Output to Make Marginal Costs Equal

Top panel: If we produce a few bushels fewer on Farm 2 and a few bushels more on
Farm 1, costs fall by area A and rise by the smaller area B so total costs fall.

Bottom panel: Therefore, to minimize total production costs, set output on the

two farms so that marginal costs are equal.

less than area A, so by switching some production from Farm 2 to Farm 1,
your total costs of producing 200 bushels of corn goes down.

How far can you extend this logic? Clearly, you should continue produc-
ing fewer bushels on Farm 2 and more on Farm 1 if the marginal costs of
production on Farm 2 exceed those on Farm 1; that is, produce less on Farm
2 and more on Farm 1 if MC, > MC,. By the same logic, you should switch
production from Farm 1 to Farm 2 if MC, > MC,. Put these two statements
together and it follows that the way to minimize the total costs of production
is to produce just so much on each farm so that the marginal costs of produc-
tion are equalized, MC, = MC,. In the bottom panel of Figure 12.2, we show
that the cost-minimizing way to produce 200 bushels of corn is to produce
75 bushels on Farm 1 and 125 bushels on Farm 2.

Now comes the really important part. If you own both farms, you can
act as a “central planner” and allocate production across the two farms so
that the marginal costs of production are equal and thus the total costs of
production are minimized. But now suppose that Farm 1 is in North Carolina
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The Invisible Hand

CHECK [ YOURSELF

> If the MC of production on
Sandy'’s farm is higher than on
Pat's farm, how should produc-
tion be rearranged to minimize
the total costs of production?

and Farm 2 is in Iowa, and let’s say Farm 1 is owned by Sandy and Farm 2 by
Pat. Let’s further suppose that Sandy and Pat will live their entire lives with-
out ever meeting. Is there any way to organize production so that the output
is split in exactly the way that you would split it if you owned both farms?
Yes, there is.

Sandy and Pat sell their corn in the same market so each of them sees the same
price of corn. How will Sandy maximize profits? How will Pat maximize profits?
To maximize profits, Sandy will set P = MC, and Pat will set P = MC,, but this
means that MC, = MC,! But we know from above that if P = MC, = MC,,
then the total costs of production are minimized. Amazingly, in pursuit of their
own profit, Sandy and Pat will allocate output across their two farms in exactly
the way that a central planner would to minimize the total costs of production!

It’s remarkable that a free market could mimic an ideal central planner. What’s
even more remarkable is that a free market can allocate production across the
two farms to minimize total costs even when an ideal central planner could not!
Imagine, for example, that only Sandy knows MC, and that only Pat knows MC,.
For a free market, this is no problem, and Sandy and Pat, each acting in their own
self-interest, choose the output levels that minimize total costs. But a central plan-
ner cannot allocate production correctly if it lacks knowledge of MC, and MC,.

The insight that a free market minimizes the total costs of production is one
of the most surprising and deepest in all of economics. In a famous phrase in
The Wealth of Nations, Adam Smith described a similar situation saying that each
individual “in this, as in many other cases, [is] led by an invisible hand to pro-
mote an end which was no part of his intention.” Sandy and Pat don’t intend to
minimize the total costs of producing 200 bushels of corn; they intend only to
make a profit. But this beneficial outcome is the result of their action. Indeed,
until Adam Smith and other economists began to study markets, not only did
no one intend to minimize industry costs, no one even knew that individuals
acting to maximize their own profits would minimize industry costs.

Friedrich Hayek, a Nobel Prize-winning economist we discussed in Chapter 7,
said that properties like the minimization of the total costs of production were
“products of human action but not of human design.”

Invisible Hand Property 1 says that even though no actor in a market econ-
omy intends to do so, in a free market P = MC, = MC, = ... = MC_and, as
a result, the total industry costs of production are minimized.

Invisible Hand Property 1 provides another perspective on free trade. In
Chapter 9, we explained how free trade increased wealth by letting the United
States buy goods from the lowest-cost producers. We can now see this in another
way. Remember that costs are minimized when MC, = MC, so costs are not
minimized when MC, # MC,. Now imagine that Farm 1 and Farm 2 are in dif-
ferent countries with no free trade between them. Sandy and Pat, therefore, face
different prices for corn. Since Sandy and Pat face different prices, MC, # MC,
and thus the total costs of producing corn cannot be at a minimum.

Invisible Hand Property 2: The Balance
of Industries

Invisible Hand Property 1 tells us that in a competitive industry, the total
industry costs of production are minimized. But we could minimize the total
costs of producing corn and still have too much or too little corn. It’s good
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to know that if 20 or 200 million bushels of corn are produced, we get those
bushels at the lowest cost, but how many bushels is the right amount? It’s
the second invisible hand property that ensures the right amount of corn is
produced.

Consider two industries, the car industry and the computer industry. Both
industries use labor and capital to produce goods. Labor and capital, however,
are limited. Recall from Chapter 7 that the great economic problem is to ar-
range our limited resources to satisfy as many of our wants as possible. So how
do we allocate our limited labor and capital across the computer and car indus-
try to satisfy as many of our wants as possible?

Profit in the computer industry is total revenue minus total cost. Total
revenue measures the value of the output of the computer industry, the
computers. Total cost measures the value of the inputs to the computer
industry, the labor and capital. High profits, therefore, mean that outputs
of high value are being created from inputs of low value. Profit is a signal
that our limited labor and capital are being used productively in satisfying
our wants.

Now suppose that the computer industry is more profitable than the
car industry—then a unit of labor and capital in the computer industry is
creating more value than in the car industry. What we would like, there-
fore, is for labor and capital to move from the car industry to the computer
industry. Or, in other words, to use our limited resources most eftectively,
we would like resources to flow from low-profit industries to high-profit
industries.

Of course, moving labor and capital from low-profit to high-profit indus-
tries is exactly what entrepreneurs would like to do! Recall that our condition
to enter an industry is P > AC, but as we showed in Chapter 11, that’s equiv-
alent to TR > TC (divide both sides of TR > TC by Q). So, in a competitive
market, the incentives that entrepreneurs have to seek profit and avoid losses
align with the social incentive to move labor and capital out of low-value
industries and into high-value industries.

Notice that profits encourage entry, but what happens to price and prof-
its when firms enter an industry? As firms enter, supply increases and the
price declines, which reduces profits. Losses encourage exit, but what hap-
pens to price and profits when firms exit an industry? As firms exit, supply
decreases and the price increases, which increases profit (reduces losses).
Thus, there is a tendency for the profit rate in all competitive industries
to go to zero (normal profits). Since the profit rate tends to the same level
in the car and the computer and all other industries, the marginal value
of resources in all industries is the same. That’s just another way of saying
that the total value of production is maximized because if the profit rate
in one industry were greater than in another, total value would increase
if resources were to move from the less profitable to the more profitable
industry.

Invisible Hand Property 1 showed how self-interest worked to minimize
the total costs of, say, corn production. Invisible Hand Property 2 shows
how the self-interest of entrepreneurs causes them to enter and exit the
car, computer, corn, apple, and other industries in such a way that the to-
tal value of all production is maximized. An implication of Invisible Hand
Property 2 is that the profit rate in all competitive industries tends toward
the same level.
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According to the elimination
principle, above-normal
profits are eliminated by entry
and below-normal profits are
eliminated by exit.

Creative Destruction

Although the profit rate in all competitive industries tends toward the same
level, that’s just a tendency. Change is constant—tastes change, technologies
change, and new ideas are always being tested—so there are always some prof-
itable industries that are popping up and some unprofitable industries, as well.
So the great economic problem is never solved completely, but in a dynamic
economy, resources are always moving toward an increase in the value of pro-
duction. In a dynamic economy, entrepreneurs listen to price signals and they
move capital and labor from unprofitable industries to profitable industries.

These dynamics illustrate a general feature of competitive markets that we
call the elimination principle: Above-normal profits are eliminated by entry and
below-normal profits are eliminated by exit.

The elimination principle says that above-normal profits are temporary.
Great ideas are soon adopted by others; they diffuse throughout the economy
and became commonplace—and no one profits from the commonplace. Since
no one profits from the commonplace to earn above-normal

Profits pop up all the time, but in a dynamic
economy, the entry of new firms quickly whacks
them down again.

profits, an entrepreneur must innovate.

The economist Joseph Schumpeter was eloquent on this
point. In textbooks, he said, competition is about pushing
price down to average cost:

[But] in capitalist reality as distinguished from its textbook picture,
it is not that kind of competition which counts but the compe-
tition from the new commodity, the new technology, the new
source of supply, the new type of organization . . . competition
which commands a decisive cost or quality advantage and which
strikes not at the margins of the profits and the outputs of the
existing firms but at their foundations and their very lives. . . .

This process of Creative Destruction is the essential fact
about capitalism.'

Thus, the elimination principle serves as both a warning and an

opportunity to entrepreneurs. Stand still and fall behind. Leap
ahead and profits may follow. In a dynamic economy, there is a constant dance

CHECK | YOURSELE between elimination and innovation. Above-normal profits are constantly being

> In Chapter 7, we saw how
prices are signals. In competi-
tive markets, how are profits a
signal?

> In a competitive market, how
does a firm make profits if it
has no control over price?

eliminated by competition, and new sources of profit are constantly being created
through innovation.

The Invisible Hand Works with
Competitive Markets

We have shown in this chapter that competitive markets have some desirable “in-
visible hand” properties, but don’t forget that the invisible hand works only in
certain circumstances. For the competitive process to work, for example, it’s im-

—————————1———————
i
i
i
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portant that prices accurately signal costs and benefits. But we already know from
Chapter 10 on externalities that prices do not always accurately signal costs and
benefits. We can now see from another perspective why this is a problem. If prices
don’t accurately signal costs and benefits, then Invisible Hand Property 2 won’t
work perfectly and there will not be an ideal balance between industries. We will
get too few resources in some industries and too many resources in other industries.

Similarly, if markets are not competitive, then the invisible hand doesn’t work so
well. We will be taking up the problem of monopoly in Chapter 13 and oligopoly (a
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few firms but not many) in Chapter 15, but we can point to the basic
issue here. Monopolists and oligopolists earn above-normal profits.
We know that if an industry earns above-normal profits, we would
like resources to move to that industry, but without the pressure of
the competitive process, not enough resources will move and profits
will not be eliminated. We can see right away, therefore, that output
will be too low in a monopoly or in an oligopoly.

We will also be showing in Chapter 18 on public goods and
the tragedy of the commons that for some types of goods, self-
interest either doesn’t align with the social interest or sometimes
it may align in the wrong direction. All this remind us of the basic
point: Good institutions align self-interest with the social interest,
but good institutions are sometimes hard to find or create.

O Takeaway

Invisible Hand Property 1 says that by producing where P = MC,
the self-interested, profit-seeking behavior of entrepreneurs results
in the minimization of the total industry costs of production even
though no entrepreneur intends this result. Invisible Hand Prop-
erty 2 says that entry and exit decisions not only work to eliminate
profits, they work to ensure that labor and capital move across in-
dustries to optimally balance production so that the greatest use is
made of our limited resources.

The elimination principle tells us that above-normal profits are
eliminated by entry and below-normal profits are eliminated by
exit. Perhaps even more importantly, the elimination principle tells
us that to earn above-normal profits, a firm must innovate.

Competitive markets do a good job of aligning self-interest with
the social interest, but not all markets are competitive.

OCHAPTER REVIEW

——

Joseph Schumpeter (1883-1950)

In his youth, Schumpeter said he wanted to be
"the greatest lover in Vienna, the best horseman
in Europe, and the greatest economist in the
world.” He later claimed to have achieved two of
the three, adding that he and horses just didn't
get along.

KEY CONCEPTS

Elimination principle, p. 228

FACTS AND TOOLS

1. Entrepreneurs shift capital and labor across
industries in pursuit of profit. Let’s look at this
a little more closely. Suppose there are two
industries: a high-profit industry, Industry H,
and a low-profit industry, Industry L. Answer
the questions below about these two industries.

a. If the two industries have similar costs, then
what must be true about prices in the two 2
industries?

b. What does your answer to part a imply about
the value of the output in the two industries?

c. Iflabor and capital are moved from Industry L
to Industry H, what is given up? What is
gained?

d. Suppose instead that the prices in the two in-
dustries were identical. In this case, what must
be true about the costs in the two industries?

e. What does your answer to part d imply about
the amounts of capital and labor required to
produce one unit of output in each industry?

f. Iflabor and capital are moved from Industry L
to Industry H, are more units of output lost in
Industry L or gained in Industry H?

. Suppose that two industries, the pizza industry and

the calzone industry, are equally risky, but rates of
return on capital investments are only 5% in the
pizza industry and 8% in the calzone industry.

BETTMANN/CORBIS
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‘Which way will capital flow—trom the pizza
industry to the calzone industry, or from the
calzone industry to the pizza industry?

3. We've claimed that the efficient way to spread out
work across firms in the same industry is to set the
marginal cost of production to be the same across
firms. Let’s see if this works in an example.

Consider a competitive market for rolled
steel (measured by the ton) with just two firms:
SmallCo and BigCo. If we wanted to be more
realistic, we could say there were 100 firms
like SmallCo and 100 firms like BigCo, but
that would just make the math harder without
generating any insight. The two firms have
marginal cost schedules like this:

Marginal Cost

Q SmallCo BigCo
1 $10 $10
2 $20 $10
3 $30 $10
4 $40 $10
5 $50 $20
6 $60 $30
7 $70 $40
8 $80 $50

a. We'll ignore the fixed costs of starting up

the firms just to make things a little simpler.

‘What is the total cost at each firm of pro-

ducing each level of output? Fill in the table.

Total Cost

Q SmallCo BigCo
1 $10 $10
2 $30 $20
3 $60
4
5
6
7
8

b. What’s the cheapest way to make 11 tons of
steel? 5 tons?

c. What would the price have to be in this
competitive market for these two firms
to produce a total of 11 tons of steel?

5 tons?

d. Suppose that a government agency looked
at BigCo and SmallCo’s cost curves. Which
firm looks like the low-cost producer to a
government agency? Would it be a good
idea, an efficient policy, for the govern-
ment to shut down the high-cost producer?
In other words, could a government inter-
vention do better than the invisible hand in
this case?

e. Let’s make part d more concrete: What
would the total cost be if BigCo were the
only firm in the market, and it had to pro-
duce 7 tons of rolled steel? What would
marginal and total costs be if SmallCo and
BigCo let the invisible hand divvy up the
work between them?

4. Let’s review the basic mechanism of the

elimination principle.
a. When demand rises in Industry X, what

happens to profits? Do they rise, fall, or
remain unchanged?

b. When that happens, do firms, workers, and
capital tend to enter Industry X, or do they
tend to leave?

c. Does this tend to increase short-run supply
in Industry X or reduce it?

d. In the long run, after this rise in demand,
what will profits typically be in Industry X?

THINKING AND PROBLEM SOLVING

1. The elimination principle discussed in this

chapter tells us what we can expect in the
long run from perfectly competitive markets:
zero (normal) profits across industries. If this
were the case, and this fate were unavoidable,
going into business would seem to be a fairly
dismal choice, given that the end result of
normal profits is known right out of the gate.
Despite this, we constantly see entrepreneurs
working hard to earn profits. Is this a waste
of time, given what we know about the
elimination principle? Is the fate of zero profit
unavoidable? What would Joseph Schumpeter
say about all of this?



2. How can the market mechanism guarantee that

the marginal cost of production will be the same
across all firms if those firms have different owners,
are in different locations, and have unique cost
functions known only to the firms themselves?
Why don’t these different firms need to have

one shared owner or one shared manager to
coordinate this “equal marginal cost” condition?

. We've seen already from this chapter that
dividing up output over multiple producers—
even when one has higher costs than the other—
can lead to lower industry costs, so long as output
is divided up such that MC, = MC, = MC,,
You've already done some practice in Facts
and Tools question 3 above with cost functions
presented as tables. Let’s try to see how this
works graphically.

Take a look at the two marginal cost
functions below.

MC of Firm 1

$/q MC,
$18

MC of Firm 2
$/q
$15

13
11

Based on the graphs of these two marginal
cost functions, fill in the table below, for
industry-wide marginal cost, assuming that
production is divided up among the two firms
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according to Invisible Hand Principle 1. Then,
create a graph of the industry marginal cost
curve. To help you get started, take a look at
the table and answer the following questions.
Which firm produces the first unit of industry
output? Which firm produces the second unit of
industry output? Why?

Quantity Industry-Wide MC
1 $6
$9

A W N

4. In the process of creative destruction, what gets

destroyed?
Firms
Workers
Machines
Buildings
Business plans
Valuable relationships

Or some combination of these? The chapter
itself contains quite a few ideas about how to
answer this question, but you’ll have to think
hard about the “opportunity cost” for each item
on the list.

. Every year, American television introduces many

new shows, only about one-third of which
survive past their first season.? The few shows
that last, however, prove to be very profitable.

a. How does creative destruction explain why
studios bother to make new shows if most of
them will fail?

b. In 2000, CBS premiered Survivor, an
immensely popular reality show about
everyday people living on an island. How
did CBS and other networks respond to this
surprise hit?
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c. What happened over the next several years
to profits from Survivor? You don’t need to
check CBS’s financial statements to get the
answer; use the elimination principle!

and Problem-Solving question 3, you’ll see
that the marginal cost is a little different

when you use the equation. This is, in part,
because this equation assumes you can pro-

duce partial units at either firm, whereas your
graph was based on the assumption that only
whole units were produced.)

6. Let’s suppose that the demand for allergists
increases in California. How does the invisible
hand respond to this demand? There is more
than one correct answer to this question: Try to
come up with two or three.

CHALLENGES

1. Now let’s take a look at the equations for the
marginal cost functions that are graphed in
Thinking and Problem-Solving question 3, and

2. Let’s take a look at Invisible Hand Principle 2 in
action using a mathematical example. Suppose
an industry is characterized by the equations
in the table below. (We’re going to assume
all individual firms are identical to make this
problem a little simpler.)

. . . ) Demand Q, =100 — 2P
see if we can combine them into one equation
for industry-wide marginal cost. This is what Individual firm's supply g =0.5 + 0.1P

the two equations for the graphs in the question

a4 i Market supply with Q;=nXqs
look like: i n firms =0.5n + 0.1nP
MC, =2 + 4q,
Individual firm's AC =5qgs — 5+ (24.2/q)

MC, =7+ 2, average cost

Can you create an industry marginal cost
equation that shows MC_, . as a function of

Qo 10Stead of just g, or q,?

a. First, solve both equations for q.

b. Now, replace MC, and MC, with MC_,_ .,
since Invisible Hand Principle 1 tells us that
marginal cost will be equal for all of the

firms in the industry.

c. Next, write an equation for ¢, which is
just g, + q,.
d. Finally, solve the equation for MC,_ . Now
i Total
you have created an industry marginal cost
function from the cost functions of two dif-
ferent firms in the industry. (If you compare

this equation to your answers for Thinking

a. Suppose there are 24 firms in this industry.
‘What is the equation for market supply?
What is the equilibrium price and quantity
(this can be found by setting Q,, = Q)?
How much profit is each firm earning?
According to the elimination principle, what
should occur in this industry over time?

b. Suppose there are 35 firms in this industry.
Answer the same questions from part a above.

c. The elimination principle says that profits
will be eliminated in the long run, which
means that AC = P. Using that fact, figure
out how many firms will be in this industry
in the long run (solve for n).
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CHAPTER OUTLINE

Market Power

How a Firm Uses Market Power to
Maximize Profit

The Costs of Monopoly: Deadweight Loss

n June 5, 1981, the Centers for Disease Control and
Prevention reported that a strange outbreak of pn