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A Centrist Proclamation

Sciences advance. But they can also recede. That is true of economics as well. By the
end of World War II, the leading introductory textbooks in economics had lost their
vitality and relevance. Nature abhors a vacuum. The first edition of this textbook
appeared as the 1948 edition of Samuelson’s ECONOMICS. It introduced macro-
economics into our colleges and served as the gold standard for teaching economics
in an increasingly globalized world.

Both the economy and economics have changed greatly over the years.
Successive editions of this textbook, which became Samuelson-Nordhaus
ECONOMICS, have documented the evolutionary changes in the world economy
and have provided the latest rigorous economic thinking at the frontier of the
discipline.

To our surprise, this nineteenth edition may be one of the most significant of
all revisions. We call this the centrist edition. It proclaims the value of the mixed
economy—an economy that combines the tough discipline of the market with fair-
minded governmental oversight.

Centrism is of vital importance today because the global economy is in a ter-
rible meltdown — perhaps worse than any cyclical slump since the Great Depression
of the 1930s. Alas, many textbooks have strayed too far toward over-complacent
libertarianism. They joined the celebration of free-market finance and supported
dismantling regulations and abolishing oversight. The bitter harvest of this celebra-
tion was seen in the irrationally exuberant housing and stock markets that collapsed
and led to the current financial crisis.

The centrism we describe is not a prescription that is intended to persuade
readers away from their beliefs. We are analysts and not cult prescribers. It is not
ideology that breeds centrism as our theme. We sift facts and theories to determine
the consequences of Hayek-Friedman libertarianism or Marx-Lenin bureaucratic
communism. All readers are free to make up their own minds about best ethics and
value judgments.

Having surveyed the terrain, this is our reading: Economic history confirms that
neither unregulated capitalism nor overregulated central planning can organize a
modern society effectively.

The follies of the left and right both mandate centrism. Tightly controlled cen-
tral planning, which was widely advocated in the middle decades of the last century,
was abandoned after it produced stagnation and unhappy consumers in communist
countries.

What exactly was the road to serfdom that Hayek and Friedman warned us
against? They were arguing against social security, a minimum wage, national parks,
progressive taxation, and government rules to clean up the environment or slow
global warming. People who live in high-income societies support these programs
with great majorities. Such mixed economies involve both the rule of law and the
limited liberty to compete.



A CENTRIST PROCLAMATION

We survey the centrist approach to economics in the pages that follow. Millions
of students in China, India, Latin America, and emerging societies have sought
economic wisdom from these pages. Our task is to make sure that the latest and best
thinking of economists is contained here, describing the logic of the modern mixed
economy, but always presenting in a fair manner the views of those who criticize it
from the left and the right.

But we go a step further in our proclamation. We hold that there must be a
limited centrism. Our knowledge is imperfect, and society’s resources are limited.
We are also mindful of our current predicament. We see that unfettered capitalism
has generated painful inequalities of income and wealth, and that supply-side fis-
cal doctrines have produced large government deficits. We observe that the major
innovations of modern finance, when operating in an unregulated system, have pro-
duced trillions of dollars of losses and led to the ruin of many venerable financial
institutions.

Only by steering our societies back to the limited center can we ensure that the
global economy returns to full employment where the fruits of progress are more
equally shared.

Paul A. Samuelson
February 2009



Preface

As we complete this nineteenth edition of Econom-
ics, the U.S. economy has fallen into a deep reces-
sion as well as the most serious financial crisis since
the Great Depression of the 1930s. The federal gov-
ernment has invested hundreds of billions of dol-
lars to protect the fragile network of the U.S. and
indeed the world financial system. The new Obama
administration has worked with Congress to pass the
largest stimulus package in American history. The
economic turmoil, and the manner in which coun-
tries respond to it, will shape the American economy,
its labor market, and the world financial system for
years to come.

We should remember, however, that the finan-
cial crisis of 2007-2009 came after more than a
half-century of spectacular increases in the living
standards of most of the world, particularly those
living in the affluent countries of North America,
Western Europe, and East Asia. People are ask-
ing, “Will the twenty-first century repeat the suc-
cesses of the last century? Will the affluence of
the few spread to poor countries? Alternatively,
will the four horsemen of the economic apoca-
lypse —famine, war, environmental degradation,
and depression —spread to the North? Do we have
the wisdom to reshape our financial systems so that
they can continue to provide the investments that
have fueled economic growth up to now? And what
should we think about environmental threats such
as global warming?”

These are ultimately the questions we address in
this new edition of Economics.

The Growing Role of Markets
You might think that prosperity would lead to a
declining interest in economic affairs, but para-
doxically an understanding of the enduring truths
of economics has become even more vital in the
affairs of people and nations. Those who remem-
ber history recognize that the crises that threatened
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financial markets in the twenty-first century were
the modern counterpart of banking panics of an
earlier era.

In the larger scene, the world has become
increasingly interconnected as computers and
communications create an ever more competi-
tive global marketplace. Developing countries like
China and India—two giants that relied heavily
on central planning until recently—need a firm
understanding of the institutions of a market
economy if they are to attain the living standards
of the affluent. At the same time, there is growing
concern about international environmental prob-
lems and the need to forge agreements to preserve
our precious natural heritage. All these fascinating
changes are part of the modern drama that we call
economics.

ECONOMICS Reborn

For more than half a century, this book has served
as the standard-bearer for the teaching of intro-
ductory economics in classrooms in America and
throughout the world. Each new edition distills
the best thinking of economists about how mar-
kets function and about what countries can do to
improve people’s living standards. But economics
has changed profoundly since the first edition of
this text appeared in 1948. Moreover, because eco-
nomics is above all a living and evolving organism,
Economics is born anew each edition as the authors
have the exciting opportunity to present the latest
thinking of modern economists and to show how
the subject can contribute to a more prosperous
world.

Our task then is this: We strive to present a clear,
accurate, and interesting introduction to the prin-
ciples of modern economics and to the institutions
of the American and world economies. Our primary
goal is to emphasize the core economic principles
that will endure beyond today’s headlines.
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THE NINETEENTH EDITION

As economics and the world around it evolve, so does
this book. Our philosophy continues to emphasize
six basic principles that underlie earlier editions and
this revision:

I. The Core Truths of Economics. Often, economics
appears to be an endless procession of new puzzles,
problems, and dilemmas. But as experienced teach-
ers have learned, there are a few basic concepts that
underpin all of economics. Once these concepts
have been mastered, learning is much quicker and
more enjoyable. We have therefore chosen to focus on the
central core of economics—on those enduring truths that
will be just as important in the twenty-first century as they
were in the twentieth. Microeconomic concepts such
as scarcity, efficiency, the gains from specialization,
and the principle of comparative advantage will
be crucial concepts as long as scarcity itself exists.
In macroeconomics, we emphasize the two central
approaches: Keynesian economics to understand
business cycles, and the neoclassical growth model to
understand longer-term growth trends. Within these
frameworks, established approaches such as the con-
sumption function take place alongside new develop-
ments in financial macroeconomics.

2. Innovation in Economics. Economics has made
many advances in understanding the role of inno-
vation. We are accustomed to the dizzying speed of
invention in software, where new products appear
monthly. The Internet is revolutionizing communi-
cations and study habits and is making inroads into
commerce.

In addition, we emphasize innovations in eco-
nomics itself. Economists are innovators and inven-
tors in their own way. History shows that economic
ideas can produce tidal waves when they are applied
to real-world problems. Among the important inno-
vations we survey is the application of economics
to our environmental problems through emissions-
trading plans. We explain how behavioral economics
has changed views of consumer theory and finance.
One of the most important innovations for our com-
mon future is dealing with global public goods like
climate change, and we analyze new ways to deal
with international environmental problems, includ-
ing approaches such as the Kyoto Protocol. We must

also track innovations in policy, such as the changing
approach to monetary policy in the Federal Reserve.

3. Small Is Beautiful. Economics has increased its
scope greatly over the past half-century. The flag of
economics flies over its traditional territory of the
marketplace, butitalso covers the environment, legal
studies, statistical and historical methods, gender and
racial discrimination, and even family life. But at its
core, economics is the science of choice. That means
that we, as authors, must choose the most important
and enduring issues for this text. In a survey, as in a
meal, small is beautiful because it is digestible.

Choosing the subjects for this text required many
hard choices. To select these topics, we continually
survey teachers and leading scholars to determine
the issues most crucial for an informed citizenry and
a new generation of economists. We drew up a list
of key ideas and bid farewell to material we judged
inessential or dated. At every stage, we asked whether
the material was, as best we could judge, necessary for a
student’s understanding of the economics of the twenty-first
century. Only when a subject passed this test was it
included. The result of this campaign is a book that
has lost more than one-quarter of its weight in the
last few editions and has trimmed three chapters for
this edition. Farm economics, the history of labor
unions, Marxian economics, advanced treatment
of general equilibrium, regulatory developments,
and the lump-of-labor fallacy have been trimmed to
make room for modern financial theory, real busi-
ness cycles, and global public goods.

4. Policy Issues for Today. For many students, the
lure of economics is its relevance to public policy. The
nineteenth edition emphasizes policy in both micro-
economics and macroeconomics. As human societies
grow, they begin to overwhelm the environment and
ecosystems of the natural world. Environmental eco-
nomics helps students understand the externalities
associated with economic activity and then analyzes
different approaches to making human economies
compatible with natural systems. New examples bring
the core principles of microeconomics to life.

A second area of central importance is financial
and monetary economics. We have completely revised
our treatment here. Previous treatment emphasized
the quantity of money as the prime channel through
which the central bank influences the economy. This
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approach no longer reflects the realities of a modern
financial system. Today, the Fed exercises its policies
by targeting the short-run interest rate and providing
liquidity to financial markets. With the nineteenth
edition, we fully incorporate these changes in three
central chapters.

5. Debates about Globalization. The last decade has
witnessed pitched battles over the role of interna-
tional trade in our economies. Some argue that “out-
sourcing” is leading to the loss of thousands of jobs to
India and China. Immigration has been a hot-burner
issue, particularly in communities with high unem-
ployment rates. Whatever the causes, the United
States was definitely faced with the puzzle of rapid
output growth and a very slow growth in employment
in the first decade of the twenty-first century.

One of the major debates of recent years has been
over “globalization,” which concerns the increasing
economic integration of different countries. Ameri-
cans have learned that no country is an economic
island. Immigration and international trade have pro-
found effects on the goods that are available, the prices
we pay, and the wages we earn. Terrorism can wreak
havoc on the economy at home, while war causes fam-
ines, migration, and reduced living standards in Africa.
No one can fully understand the impact of growing
trade and capital flows without a careful study of the
theory of comparative advantage. We will see how the
flow of financial capital has an enormous influence
on trading patterns as well as understand why poor
countries like China save while rich countries like the
United States are borrowers. The nineteenth edition
continues to increase the material devoted to interna-
tional economics and the interaction between inter-
national trade and domestic economic events.

6. Clarity. Although there are many new features in
the nineteenth edition, the pole star for our pilgrim-
age for this edition has been to present economics
clearly and simply. Students enter the classroom with
a wide range of backgrounds and with many precon-
ceptions about how the world works. Our task is not to
change students’ values. Rather, we strive to help stu-
dents understand enduring economic principles so
that they may better be able to apply them—to make
the world a better place for themselves, their families,
and their communities. Nothing aids understanding
better than clear, simple exposition. We have labored
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over every page to improve this survey of introductory
economics. We have received thousands of comments
and suggestions from teachers and students and have
incorporated their counsel in the nineteenth edition.

Optional Matter

Economics courses range from one-quarter surveys
to year-long intensive honors courses. This textbook
has been carefully designed to meet all situations.
If yours is a fast-paced course, you will appreciate
the careful layering of the more advanced material.
Hard-pressed courses can skip the advanced sections
and chapters, covering the core of economic analysis
without losing the thread of the economic reasoning.
This book will challenge the most advanced young
scholar. Indeed, many of today’s leading economists
have written to say they have relied upon Economics
all along their pilgrimage to the Ph.D.

Format

The nineteenth edition employs in-text logos and
material to help illustrate the central topics. You
will find a distinctive logo indicating warnings for
the fledgling economist, examples of economics in
action, and biographical material on the great econo-
mists of the past and present. But these central topics
are not drifting off by themselves in unattached boxes.
Rather, they are integrated right into the chapter so
that students can read them and see how they illus-
trate the core material. Keep these sections in mind
as you read through the text. Each one is either:

® A warning that students should pause to ensure
that they understand a difficult or subtle point.

® An interesting example or application of the
analysis, often representing one of the major
innovations of modern economics.

® A biography of an important economic figure.

New features in this edition include fresh end-
of-chapter questions, with a special accent on short
problems that reinforce the major concepts surveyed
in the chapter.

Terms printed in bold type in the text mark the
first occurrence and definition of the most important
words that constitute the language of economics.

But these many changes have not altered one bit
the central stylistic beacon that has guided Economics
since the first edition: to use simple sentences, clear
explanations, and concise tables and graphs.
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For Those Who Prefer Macro First
Although, like the previous edition, this new edition
has been designed to cover microeconomics first,
many teachers continue to prefer beginning with
macroeconomics. Many believe that the beginning
student finds macro more approachable and will
more quickly develop a keen interest in economics
when the issues of macroeconomics are encountered
first. We have taught economics in both sequences
and find both sequences work well.

Whatever your philosophy, this text has been
carefully designed for it. Instructors who deal with
microeconomics first can move straight through the
chapters. Those who wish to tackle macroeconomics
first should skip from Part One directly to Part Five,
knowing that the exposition and cross-references
have been tailored with their needs in mind.

In addition, for those courses that do not cover
the entire subject, the nineteenth edition is avail-
able in two paperback volumes, Microeconomics
(Chapters 1 to 18 of the full text) and Macroeconomics
(Chapters 1 to 3, 15, and 19 to 31 of the full text).

Auxiliary Teaching and Study Aids
Students of this edition will benefit greatly from the
Study Guide. This carefully designed supplement was
updated by Walter Park of the American University.
When used alongside classroom discussions and
when employed independently for self-study, the
Study Guide has proved to be an impressive success.
There is a full-text Study Guide, as well as micro and
macro versions. The Study Guides are available elec-
tronically for online purchase or packaged with the
text via code-card access.

In addition, instructors will find both the
Instructor’s Resource Manual, updated for this edition
by Carlos Liard-Muriente of Central Connecticut
State University, and the 7Test Bank, fully revised by
Craig Jumper of Rich Mountain Community College.
These supplements are incredibly useful for instruc-
tors planning their courses and preparing multiple
sets of test questions in both print and computerized
formats. The graphs and figures in this edition can
also be viewed electronically as PowerPoint slides.
The slides can be downloaded from our website
(www.mhhe.com/samuelsonl9e). The website also con-
tains chapter summaries, self-grading practice quiz-
zes, and links to the websites suggested for further
research at the end of each chapter.
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CourseSmart eTextbook

For roughly half the cost of a print book, you can
reduce your impact on the environment by purchas-
ing the electronic edition of the nineteenth edition
of Samuelson and Nordhaus, Economics. CourseSmart
eTextbooks, available in a standard online reader,
retain the exact content and layout of the print text,
plus offer the advantage of digital navigation to
which students are accustomed. Students can search
the text, highlight, take notes, and use e-mail tools to
share notes with their classmates. CourseSmart also
includes tech support in case help is ever needed. To
buy Economics, 19¢e as an eTextbook, or to learn more
about this digital solution, visit www.CourseSmart.com
and search by title, author, or ISBN.

Economics in the Computer Age
The electronic age has revolutionized the way that
scholars and students can access information. In eco-
nomics, the information revolution allows us quick
access to economic statistics and research. An impor-
tant feature of the nineteenth edition is the section
“Economics and the Internet,” which appears just
before Chapter 1. This little section provides a road
map for the state of economics on the Information
Superhighway.

In addition, each chapter has an updated section
at the end with suggestions for further reading and
addresses of websites that can be used to deepen stu-
dent understanding or find data and case studies.

Acknowledgments
This book has two authors but a multitude of col-
laborators. We are profoundly grateful to colleagues,
reviewers, students, and McGraw-Hill’s staff for con-
tributing to the timely completion of the nineteenth
edition of Economics. Colleagues at MIT, Yale, and
elsewhere who have graciously contributed their com-
ments and suggestions over the years include William
C. Brainard, E. Cary Brown, John Geanakoplos,
Robert J. Gordon, Lyle Gramley, Gerald Jaynes,
Paul Joskow, Alfred Kahn, Richard Levin, Robert
Litan, Barry Nalebuff, Merton J. Peck, Gustav Ranis,
Herbert Scarf, Robert M. Solow, James Tobin, Janet
Yellen, and Gary Yohe.

In addition, we have benefited from the tireless
devotion of those whose experience in teaching ele-
mentary economics is embodied in this edition. We



xXii

are particularly grateful to the reviewers of the nine-
teenth edition. They include:

Esmael Adibi, Chapman University

Abu Dowlah, Saint Francis College

Adam Forest, University of Washington, Tacoma
Harold Horowitz, Touro College

Jui-Chi Huang, Harrisburg Arvea Community College
Carl Jensen, lona College, New Rochelle

Craig Jumper, Rich Mountain Community College
Carlos Liard-Muriente, Central Connecticut State University
Phillip Letting, Harrisburg Area Community College
Ibrahim Oweiss, Georgetown University

Walter Park, American University

Gordana Pesakovic, Argosy University, Sarasota
Harold Peterson, Boston College

David Ruccio, University of Notre Dame

Derek Trunkey, George Washington University
Mark Witte, Northwestern University

Jiawen Yang, George Washington University

Students at MIT, Yale, and other colleges and uni-
versities have served as an “invisible college.” They
constantly challenge and test us, helping to make this
edition less imperfect than its predecessor. Although
they are too numerous to enumerate, their influence
is woven through every chapter. Nancy King helped
in logistics at the New Haven end of the operation.
We are particularly grateful for the contribution of
Caroleen Verly, who read the manuscript and made
many suggestions for improvement. We are grateful
to Dr. Xi Chen, who prepared the economic globes
and reviewed the manuscript.

This project would have been impossible with-
out the skilled team from McGraw-Hill who nur-
tured the book at every stage. We particularly
would like to thank, in chronological order to their
appearance on the scene: Douglas Reiner, Karen
Fisher, Noelle Fox, Susanne Reidell, Lori Hazzard,
Matt Baldwin, and Jen Lambert. This group of
skilled professionals turned many megabytes and
a mountain of paper into a finely polished work
of art.

AWORD TO THE
SOVEREIGN STUDENT
You have read in history books of revolutions that

shake civilizations to their roots—religious con-
flicts, wars for political liberation, struggles against
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colonialism and imperialism. Two decades ago, eco-
nomic revolutions in Eastern Europe, in the former
Soviet Union, in China, and elsewhere tore those
societies apart. Young people battered down walls,
overthrew established authority, and agitated for
democracy and a market economy because of discon-
tent with their centralized socialist governments.
Students like yourselves were marching, and even
going to jail, to win the right to study radical ideas
and learn from Western textbooks like this one in the
hope that they may enjoy the freedom and economic
prosperity of democratic market economies.

The Intellectual Marketplace
Just what is the market that students in repressed
societies are agitating for? In the pages that follow,
you will learn about the promise and perils of global-
ization, about the fragility of financial markets, about
unskilled labor and highly trained neurosurgeons.
You have probably read in the newspaper about the
gross domestic product, the consumer price index,
the Federal Reserve, and the unemployment rate.
After you have completed a thorough study of this
textbook, you will know precisely what these words
mean. Even more important, you will also under-
stand the economic forces that influence and deter-
mine them.

There is also a marketplace of ideas, where con-
tending schools of economists fashion their theories
and try to persuade their scientific peers. You will
find in the chapters that follow a fair and impartial
review of the thinking of the intellectual giants of our
profession—from the early economists like Adam
Smith, David Ricardo, and Karl Marx to modern-day
titans like John Maynard Keynes, Milton Friedman,
and James Tobin.

Skoal!
As you begin your journey into the land of the mixed
economy, it would be understandable if you are anx-
ious. But take heart. The fact is that we envy you,
the beginning student, as you set out to explore the
exciting world of economics for the first time. This is
a thrill that, alas, you can experience only once in a
lifetime. So, as you embark, we wish you bon voyage!

Paul A. Samuelson
William D. Nordhaus



For the Student: Economics and the Internet

The Information Age is revolutionizing our lives. Its
impact on scholars and students has been particularly
profound because it allows inexpensive and rapid
access to vast quantities of information. The Internet,
which is a huge and growing public network of linked
computers and information, is changing the way we
study, shop, share our culture, and communicate
with our friends and family.

In economics, the Internet allows us quick access
to economics statistics and research. With just a few
clicks of a mouse, we can find out about the most
recent unemployment rate, track down information
on poverty and incomes, or investigate the intricacies
of our banking system. A few years ago, it might have
taken weeks to dig out the data necessary to analyze
an economic problem. Today, with a computer and
a little practice, that same task can be done in a few
minutes.

This book is not a manual for driving on the
Information Superhighway. That skill can be learned
in classes on the subject or from informal tutorials.
Rather, we want to provide a road map that shows
the locations of major sources of economic data and
research. With this map and some rudimentary navi-
gational skills, you can explore the various sites and
find a rich array of data, information, studies, and
chat rooms. Additionally, at the end of each chapter
there is a list of useful websites that can be used to
follow up the major themes of that chapter.

Note that some of these sites may be free, some
may require a registration or be available through
your college or university, and others may require
paying a fee. Pricing practices change rapidly, so
while we have attempted to include primarily free
sites, we have not excluded high-quality sites that
may charge a fee.

Data and Institutions
The Internet is an indispensable source of useful
data and other information. Since most economic
data are provided by governments, the first place to

look is the web pages of government agencies and
international organizations. The starting point for
U.S. government statistics, wwuw.fedstats.gov, provides
one-stop shopping for federal statistics with links to
over 70 government agencies that produce statisti-
cal information. Sources are organized by subject
or by agency, and the contents are fully searchable.
Another good launching site into the federal statisti-
cal system is the Economic Statistics Briefing Room
at www.whitehouse.gov/fsbr/esbr. html. Additionally, the
Commerce Department operates a huge database
at wwuw.stat-usa.gov, but use of parts of this database
requires a subscription (which may be available at
your college or university).

The best single statistical source for data on the
United States is the Statistical Abstract of the United
States, published annually. It is available online at
www.census.gov/compendia/statad. If you want an over-
view of the U.S. economy, you can read the Economic
Report of the President at www.gpoaccess.gov/eop/index.
himl.

Most of the major economic data are produced by
specialized agencies. One place to find general data
is the Department of Commerce, which encompasses
the Bureau of Economic Analysis (BEA) (www.bea.gov)
and the Census Bureau (www.census.gov). The BEA site
includes all data and articles published in the Survey
of Current Business, including the national income and
product accounts, international trade and investment
flows, output by industry, economic growth, personal
income and labor series, and regional data.

The Census Bureau site goes well beyond a nose
countofthe population. Italsoincludes the economic
census as well as information on housing, income
and poverty, government finance, agriculture, for-
eign trade, construction, manufacturing, transpor-
tation, and retail and wholesale trade. In addition
to making Census Bureau publications available, the
site allows users to create custom extracts of popular
microdata sources including the Survey of Income
and Program Participation, Consumer Expenditure
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Survey, Current Population Survey, American Hous-
ing Survey, and, of course, the most recent census.

The Bureau of Labor Statistics (at www.bls.gov)
provides easy access to commonly requested labor
data, including employment and unemployment,
prices and living conditions, compensation, productiv-
ity, and technology. Also available are laborforce data
from the Current Population Survey and payroll statis-
tics from the Current Employment Statistics Survey.

A useful source for financial data is the website
of the Federal Reserve Board at wwuw. federalreserve.gov.
This site provides historical U.S. economic and finan-
cial data, including daily interest rates, monetary
and business indicators, exchange rates, balance-of-
payments data, and price indexes. In addition, the
Office of Management and Budget at www.gpo.gov/
usbudget/index.html makes available the federal bud-
get and related documents.

International statistics are often harder to find.
The World Bank, at www.worldbank.org, has infor-
mation on its programs and publications at its site,
as does the International Monetary Fund, or IMF,
at www.imf.org. The United Nations website (wwuw.
unsystem.org) is slow and confusing but has links to
most international institutions and their databases. A
good source of information about high-income coun-
tries is the Organisation for Economic Cooperation
and Development, or OECD, at www.oecd.org. The
OECD’s website contains an array of data on eco-
nomics, education, health, science and technology,
agriculture, energy, public management, and other
topics.

Economic Research and Journalism

The Internet is rapidly becoming the world’s library.
Newspapers, magazines, and scholarly publications
are increasingly posting their writing in electronic
form. Most of them present what is already available
in the paper publications. Some interesting sources
can be found at the Economist at wwuw.economist.com
and the Financial Times (www.ft.com). The Wall Street
Journal at www.wsj.com is currently expensive and not
a cost-effective resource. Current policy issues are
discussed at www.policy.com. The online magazine
Slate at www.slate.com occasionally contains excellent
essays on economics.

FOR THE STUDENT: ECONOMICS AND THE INTERNET

For scholarly writings, many journals are mak-
ing their contents available online. WebEc at wwuw.
helsinki.fi/WebLc/ contains a listing of websites for
many economic journals. The archives of many jour-
nals are available at wwuw.jstor.org.

There are now a few websites that bring many
resources together at one location. One place to
start is Resources for Economists on the Internet, spon-
sored by the American Economic Association and
edited by Bill Goffe, at www.rfe.org. Also see WWW
Resources in Economics, which has links to many dif-
ferent branches of economics at netec.wustl.edu/
WebEc/ WebLic. html. For working papers, the National
Bureau of Economic Research (NBER) website at
www.nber.org contains current economic research.
The NBER site also contains general resources,
including links to data sources and the official U.S.
business-cycle dates.

An excellent site that archives and serves as a
depository for working papers is located at econwpa.
wustl.edu/wpawelcome.html. This site is particularly
useful for finding background material for research
papers.

Did someone tell you that economics is the dis-
mal science? You can chuckle over economist jokes
(mostly at the expense of economists) at nefec.mcc.
ac.uk/JokEc. html.

A Word of Warning
It is an unfortunate fact that, because of rapid tech-
nological change, this list will soon be out of date.
New sites with valuable information and data are
appearing every day . . . and others are disappearing
almost as rapidly.

Before you set off into the wonderful world of
the Web, we would pass on to you some wisdom from
experts. Remember the old adage: You only get what
you pay for.

Warning: Be careful to determine that your
sources and data are reliable. The Internet and other
electronic media are easy to use and equally easy to
abuse.

The Web is the closest thing in economics to a
free lunch. But you must select your items carefully
to ensure that they are palatable and digestible.



Basic Concepts






CHAPTER

The Central Concepts of Economics

The Age of Chivalry is gone; that of sophisters, economists, and
calculators has succeeded.

Edmund Burke

A. WHY STUDY ECONOMICS?

As you open this textbook, you may be wondering,
Why should I study economics? Let us count the ways.

Many study economics to help them get a good
job.

Some people feel they should understand more
deeply what lies behind reports on inflation and
unemployment.

Or people want to understand what kinds of poli-
cies might slow global warming or what it means to
say an iPod is “made in China.”

For Whom the Bell Tolls
All these reasons, and many more, make good sense.
Still, as we have come to realize, there is one overrid-
ing reason to learn the basic lessons of economics:
All your life—from cradle to grave and beyond—you
will run up against the brutal truths of economics.

As a voter, you will make decisions on issues that
cannot be understood until you have mastered the
rudiments of this subject. Without studying econom-
ics, you cannot be fully informed about international
trade, tax policy, or the causes of recessions and high
unemployment.

Choosing your life’s occupation is the most
important economic decision you will make. Your
future depends not only on your own abilities but
also on how national and regional economic forces
affect your wages. Also, your knowledge of econom-
ics can help you make wise decisions about how
to buy a home, pay for your children’s education,
and set aside a nest egg for retirement. Of course,
studying economics will not make you a genius.
But without economics the dice of life are loaded
against you.

There is no need to belabor the point. We
hope you will find that, in addition to being use-
ful, economics is even a fascinating field. Gen-
erations of students, often to their surprise, have
discovered how stimulating it is to look beneath
the surface and understand the fundamental laws
of economics.

SCARCITY AND EFFICIENCY:THE
TWINTHEMES OF ECONOMICS

Definitions of Economics
Let us begin with a definition of economics. Over
the last half-century, the study of economics has
expanded to include a vast range of topics. Here are
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some of the major subjects that are covered in this
book:!

® Economics explores the behavior of the financial
markets, including interest rates, exchange rates,
and stock prices.

® The subject examines the reasons why some peo-
ple or countries have high incomes while others
are poor; it goes on to analyze ways that poverty
can be reduced without harming the economy.

® Jt studies business cycles—the fluctuations in
credit, unemployment, and inflation—along with
policies to moderate them.

® Economics studies international trade and finance
and the impacts of globalization, and it particu-
larly examines the thorny issues involved in open-
ing up borders to free trade.

® It asks how government policies can be used to
pursue important goals such as rapid economic
growth, efficient use of resources, full employ-
ment, price stability, and a fair distribution of
income.

This is a long list, but we could extend it many times.
However, if we boil down all these definitions, we
find one common theme:

Economics is the study of how societies use scarce
resources to produce valuable goods and services and
distribute them among different individuals.

Scarcity and Efficiency
If we think about the definitions, we find two key
ideas that run through all of economics: that goods
are scarce and that society must use its resources effi-
ciently. Indeed, the concerns of economics will not go away
because of the fact of scarcity and the desire for efficiency.

Consider a world without scarcity. If infinite quan-
tities of every good could be produced or if human
desires were fully satisfied, what would be the con-
sequences? People would not worry about stretching
out their limited incomes because they could have
everything they wanted; businesses would not need to

! This list contains several specialized terms that you will need
to understand. If you are not familiar with a particular word
or phrase, you should consult the Glossary at the back of this
book. The Glossary contains most of the major technical eco-
nomic terms used in this book. All terms printed in boldface
are defined in the Glossary.

THE CENTRAL CONCEPTS OF ECONOMICS

fret over the cost of labor or health care; governments
would not need to struggle over taxes or spending
or pollution because nobody would care. Moreover,
since all of us could have as much as we pleased, no
one would be concerned about the distribution of
incomes among different people or classes.

In such an Eden of affluence, all goods would be
free, like sand in the desert or seawater at the beach.
All prices would be zero, and markets would be
unnecessary. Indeed, economics would no longer be
a useful subject.

But no society has reached a utopia of limit-
less possibilities. Ours is a world of scarcity, full of
economic goods. A situation of scarcity is one in
which goods are limited relative to desires. An objec-
tive observer would have to agree that, even after two
centuries of rapid economic growth, production in
the United States is simply not high enough to meet
everyone’s desires. If you add up all the wants, you
quickly find that there are simply not enough goods
and services to satisfy even a small fraction of every-
one’s consumption desires. Our national output
would have to be many times larger before the aver-
age American could live at the level of the average
doctor or major-league baseball player. Moreover,
outside the United States, particularly in Africa, hun-
dreds of millions of people suffer from hunger and
material deprivation.

Given unlimited wants, it is important that an
economy make the best use of its limited resources.
That brings us to the critical notion of efficiency.
Efficiency denotes the most effective use of a soci-
ety’s resources in satisfying people’s wants and needs.
By contrast, consider an economy with unchecked
monopolies or unhealthy pollution or government
corruption. Such an economy may produce less than
would be possible without these factors, or it may pro-
duce a distorted bundle of goods that leaves consum-
ers worse off than they otherwise could be—either
situation is an inefficient allocation of resources.

Economic efficiency requires that an economy
produce the highest combination of quantity and
quality of goods and services given its technology
and scarce resources. An economy is producing effi-
ciently when no individual’s economic welfare can be
improved unless someone else is made worse off.

The essence of economics is to acknowledge the
reality of scarcity and then figure out how to organize
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society in a way which produces the most efficient
use of resources. That is where economics makes its
unique contribution.

Microeconomics and Macroeconomics
Economics is today divided into two major subfields,
microeconomics and macroeconomics. Adam Smith
is usually considered the founder of microeconomics,
the branch of economics which today is concerned
with the behavior of individual entities such as mar-
kets, firms, and households. In The Wealth of Nations
(1776), Smith considered how individual prices are
set, studied the determination of prices of land,
labor, and capital, and inquired into the strengths
and weaknesses of the market mechanism. Most
important, he identified the remarkable efficiency
properties of markets and explained how the self-
interest of individuals working through the competi-
tive market can produce a societal economic benefit.
Microeconomics today has moved beyond the early
concerns to include the study of monopoly, the role
of international trade, finance, and many other vital
subjects.

The other major branch of our subject is macro-
economics, which is concerned with the overall per-
formance of the economy. Macroeconomics did not
even exist in its modern form until 1936, when John
Maynard Keynes published his revolutionary General
Theory of Employment, Interest and Money. At the time,
England and the United States were still stuck in the
Great Depression of the 1930s, with over one-quarter
of the American labor force unemployed. In his new
theory Keynes developed an analysis of what causes
business cycles, with alternating spells of high unem-
ployment and high inflation. Today, macroeconom-
ics examines a wide variety of areas, such as how total
investment and consumption are determined, how
central banks manage money and interest rates, what
causes international financial crises, and why some
nations grow rapidly while others stagnate. Although
macroeconomics has progressed far since his first
insights, the issues addressed by Keynes still define
the study of macroeconomics today.

THE LOGIC OF ECONOMICS

Economic life is an enormously complicated hive
of activity, with people buying, selling, bargaining,
investing, and persuading. The ultimate purpose of

economic science and of this text is to understand
this complex undertaking. How do economists go
about their task?

Economists use the scientific approach to under-
stand economic life. This involves observing economic
affairs and drawing upon statistics and the historical
record. For complex phenomena like the impacts of
budget deficits or the causes of inflation, historical
research has provided a rich mine of insights.

Often, economics relies upon analyses and the-
ories. Theoretical approaches allow economists to
make broad generalizations, such as those concern-
ing the advantages of international trade and special-
ization or the disadvantages of tariffs and quotas.

In addition, economists have developed a special-
ized technique known as econometrics, which applies
the tools of statistics to economic problems. Using
econometrics, economists can sift through moun-
tains of data to extract simple relationships.

Budding economists must also be alert to com-
mon fallacies in economic reasoning. Because eco-
nomic relationships are often complex, involving
many different variables, it is easy to become con-
fused about the exact reason behind events or the
impact of policies on the economy. The following are
some of the common fallacies encountered in eco-
nomic reasoning:

® The post hoc fallacy. The first fallacy involves the
inference of causality. The post hoc fallacy occurs
when we assume that, because one event occurred
before another event, the first event caused the second
event.? An example of this syndrome occurred in
the Great Depression of the 1930s in the United
States. Some people had observed that periods of
business expansion were preceded or accompa-
nied by rising prices. From this, they concluded
that the appropriate remedy for depression was
to raise wages and prices. This idea led to a host
of legislation and regulations to prop up wages
and prices in an inefficient manner. Did these
measures promote economic recovery? Almost
surely not. Indeed, they probably slowed recov-
ery, which did not occur until total spending
began to rise as the government increased mili-
tary spending in preparation for World War II.

ro

“Post hoc” is shorthand for post hoc, ergo propter hoc. Translated
from the Latin, the full expression means “after this, there-
fore necessarily because of this.”
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® Failure to hold other things constant. A second pit-
fall is failure to hold other things constant when
thinking about an issue. For example, we might
want to know whether raising tax rates will raise
or lower tax revenues. Some people have put
forth the seductive argument that we can eat
our fiscal cake and have it too. They argue that
cutting tax rates will at the same time raise gov-
ernment revenues and lower the budget deficit.
They point to the Kennedy-Johnson tax cuts of
1964, which lowered tax rates sharply and were
followed by an increase in government revenues
in 1965. Hence, they argue, lower tax rates pro-
duce higher revenues.

Why is this reasoning fallacious? The argu-
ment assumes that other things were constant—
in particular, it overlooked the growth in the
overall economy from 1964 to 1965. Because
people’s incomes grew during that period, total
tax revenues grew even though tax rates were
lower. Careful econometric studies indicate that
total tax revenues would have been even higher in
1965 if tax rates had been held at the same level
as in 1964. Hence, this analysis fails to hold other
things constant in making the calculations.

Remember to hold other things constant when you

are analyzing the impact of a variable on the economic
system.
The fallacy of composition. Sometimes we assume
that what holds true for part of a system also
holds true for the whole. In economics, however,
we often find that the whole is different from the
sum of the parts. When you assume that what is true
Jfor the part is also true for the whole, you are commit-
ting the fallacy of composition.

Here are some true statements that might
surprise you if you ignored the fallacy of composi-
tion: (1) If one farmer has a bumper crop, she has
a higher income; if all farmers produce a record
crop, farm incomes will fall. (2) If one person
receives a great deal more money, that person will
be better off; if everyone receives a great deal more
money, the society is likely to be worse off. (3) If a
high tariffis put on a product such as shoes or steel,
the producers in that industry are likely to profit; if
high tariffs are put on all products, the economic
welfare of the nation is likely to be worse off.

These examples contain no tricks or magic.
Rather, they are the results of systems of interacting

individuals. Often the behavior of the aggregate
looks very different from the behavior of individ-
ual people.

We mention these fallacies only briefly in this
introduction. Later, as we introduce the tools of
economics, we will provide examples of how inatten-
tion to the logic of economics can lead to false and
sometimes costly errors. When you reach the end of
this book, you can look back to see why each of these
paradoxical examples is true.

Positive Economics versus Normative
Economics

When considering economic issues, we
must carefully distinguish questions of fact
from questions of fairness. Positive economics describes
the facts of an economy, while normative economics
involves value judgments.

Positive economics deals with questions such as:
Why do doctors earn more than janitors? Did the North
American Free Trade Agreement (NAFTA) raise or lower
the incomes of most Americans! Do higher interest rates
slow the economy and lower inflation? Although these may
be difficult questions to answer, they can all be resolved
by reference to analysis and empirical evidence. That puts
them in the realm of positive economics.

Normative economics involves ethical precepts
and norms of fairness. Should unemployment be raised
to ensure that price inflation does not become too rapid?
Should the United States negotiate further agreements to
lower tariffs on imports? Has the distribution of income
in the United States become too unequal? There are no
right or wrong answers to these questions because they
involve ethics and values rather than facts.While economic
analysis can inform these debates by examining the likely
consequences of alternative policies, the answers can be
resolved only by discussions and debates over society’s
fundamental values.

COOL HEADS AT THE SERVICE
OF WARM HEARTS

Economics has, over the last century, grown from
a tiny acorn into a mighty oak. Under its spread-
ing branches we find explanations of the gains
from international trade, advice on how to reduce
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unemployment and inflation, formulas for investing
your retirement funds, and proposals to auction lim-
ited carbon dioxide emissions permits to help slow
global warming. Throughout the world, economists
are laboring to collect data and improve our under-
standing of economic trends.

You mightwell ask, Whatis the purpose of thisarmy
of economists measuring, analyzing, and calculating?
The ultimate goal of economic science is to improve the living
conditions of people in their everyday lives. Increasing the
gross domestic product is not just a numbers game.
Higher incomes mean good food, warm houses, and
hot water. They mean safe drinking water and inocu-
lations against the perennial plagues of humanity.

Higher incomes produce more than food and
shelter. Rich countries have the resources to build
schools so that young people can learn to read and
develop the skills necessary to use modern machin-
ery and computers. As incomes rise further, nations
can afford scientific research to determine agricul-
tural techniques appropriate for a country’s climate
and soils or to develop vaccines against local diseases.
With the resources freed up by economic growth, peo-
ple have free time for artistic pursuits, such as poetry
and music, and the population has the leisure time
to read, to listen, and to perform. Although there is
no single pattern of economic development, and cul-
tures differ around the world, freedom from hunger,
disease, and the elements is a universal human goal.

But centuries of human history also show that
warm hearts alone will not feed the hungry or heal
the sick. A free and efficient market will not neces-
sarily produce a distribution of income that is socially
acceptable. Determining the best route to economic
progress or an equitable distribution of society’s
output requires cool heads that objectively weigh
the costs and benefits of different approaches, try-
ing as hard as humanly possible to keep the analysis
free from the taint of wishful thinking. Sometimes,
economic progress will require shutting down an
outmoded factory. Sometimes, as when centrally
planned countries adopted market principles, things
get worse before they get better. Choices are particu-
larly difficult in the field of health care, where lim-
ited resources literally involve life and death.

You may have heard the saying, “From each
according to his ability, to each according to his
need.” Governments have learned that no society
can long operate solely on this utopian principle. To

maintain a healthy economy, governments must pre-
serve incentives for people to work and to save.

Societies can support the unemployed for a while,
but when unemployment insurance pays too much
for too long, people may come to depend upon the
government and stop looking for work. If they begin
to believe that the government owes them a living,
this may dull the cutting edge of enterprise. Just
because government programs pursue lofty goals
cannot exempt them from careful scrutiny and effi-
cient management.

Society must strive to combine the discipline of the
marketplace with the compassion of social programs.
By using cool heads to inform warm hearts, economic
science can do its part in finding the appropriate bal-
ance for an efficient, prosperous, and just society.

B. THE THREE PROBLEMS OF
ECONOMIC ORGANIZATION

Every human society—whether it is an advanced
industrial nation, a centrally planned economy, or
an isolated tribal nation—must confront and resolve
three fundamental economic problems. Every soci-
ety must have a way of determining what commodi-
ties are produced, kow these goods are made, and for
whom they are produced.

Indeed, these three fundamental questions of
economic organization—uwhat, how, and for whom—
are as crucial today as they were at the dawn of human
civilization. Let’s look more closely at them:

® What commodities are produced and in what
quantities? A society must determine how much
of each of the many possible goods and services
it will make and when they will be produced. Will
we produce pizzas or shirts today? A few high-
quality shirts or many cheap shirts? Will we use
scarce resources to produce many consumption
goods (like pizzas)? Or will we produce fewer
consumption goods and more investment goods
(like pizza-making machines), which will boost
production and consumption tomorrow?

® How are goods produced? A society must deter-
mine who will do the production, with what
resources, and what production techniques they
will use. Who farms and who teaches? Is electricity
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generated from oil, from coal, or from the sun?
Will factories be run by people or robots?

® For whom are goods produced? Who gets to eat
the fruit of economic activity? Is the distribution
of income and wealth fair and equitable? How
is the national product divided among different
households? Are many people poor and a few
rich? Do high incomes go to teachers or athletes
or autoworkers or venture capitalists? Will soci-
ety provide minimal consumption to the poor, or
must people work if they are to eat?

MARKET, COMMAND, AND MIXED
ECONOMIES

What are the different ways that a society can answer
the questions of what, how, and for whom? Different
societies are organized through alternative economic sys-
tems, and economics studies the various mechanisms
that a society can use to allocate its scarce resources.

We generally distinguish two fundamentally differ-
ent ways of organizing an economy. At one extreme,
government makes most economic decisions, with
those on top of the hierarchy giving economic com-
mands to those further down the ladder. At the other
extreme, decisions are made in markets, where indi-
viduals or enterprises voluntarily agree to exchange
goods and services, usually through payments of
money. Let’s briefly examine each of these two forms
of economic organization.

In the United States, and increasingly around the
world, most economic questions are settled by the
market mechanism. Hence their economic systems
are called market economies. A market economy is
one in which individuals and private firms make the
major decisions about production and consumption.
A system of prices, of markets, of profits and losses, of
incentives and rewards determines what, how, and for
whom. Firms produce the commodities that yield the
highest profits (the what) by the techniques of pro-
duction that are least costly (the Zow). Consumption
is determined by individuals’ decisions about how to
spend the wages and property incomes generated by
their labor and property ownership (the for whom).
The extreme case of a market economy, in which the
government keeps its hands off economic decisions,
is called a laissez-faire economy.

By contrast, a command economy is one in which
the government makes all important decisions about
production and distribution. In a command economy,
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such as the one which operated in the Soviet Union
during most of the twentieth century, the govern-
ment owns most of the means of production (land
and capital); it also owns and directs the operations
of enterprises in most industries; it is the employer
of most workers and tells them how to do their jobs;
and it decides how the output of the society is to be
divided among different goods and services. In short,
in a command economy, the government answers the
major economic questions through its ownership of
resources and its power to enforce decisions.

No contemporary society falls completely into
cither of these polar categories. Rather, all societies
are mixed economies, with elements of market and
command.

Economic life is organized either through hierar-
chical command or decentralized voluntary markets.
Today most decisions in the United States and other
high-income economies are made in the market-
place. But the government plays an important role
in overseeing the functioning of the market; govern-
ments pass laws that regulate economic life, produce
educational and police services, and control pollu-
tion. Most societies today operate mixed economies.

C.SOCIETY’S TECHNOLOGICAL
POSSIBILITIES

Every gun that is made, every warship launched,
every rocket fired signifies, in the final sense, a
theft from those who hunger and are not fed.

President Dwight D. Eisenhower

Each economy has a stock of limited resources—
labor, technical knowledge, factories and tools, land,
energy. In deciding what and how things should be
produced, the economy is in reality deciding how to
allocate its resources among the thousands of differ-
ent possible commodities and services. How much
land will go into growing wheat? Or into housing the
population? How many factories will produce com-
puters? How many will make pizzas? How many chil-
dren will grow up to play professional sports or to be
professional economists or to program computers?
Faced with the undeniable fact that goods are
scarce relative to wants, an economy must decide
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how to cope with limited resources. It must choose
among different potential bundles of goods (the
what), select from different techniques of production
(the how), and decide in the end who will consume
the goods (the for whom).

INPUTS AND OUTPUTS

To answer these three questions, every society must
make choices about the economy’s inputs and out-
puts. Inputs are commodities or services that are
used to produce goods and services. An economy
uses its existing technology to combine inputs to pro-
duce outputs. Outputs are the various useful goods or
services that result from the production process and
are either consumed or employed in further produc-
tion. Consider the “production” of pizza. We say that
the eggs, flour, heat, pizza oven, and chef’s skilled
labor are the inputs. The tasty pizza is the output. In
education, the inputs are the time of the faculty and
students, the laboratories and classrooms, the text-
books, and so on, while the outputs are informed,
productive, and well-paid citizens.

Another term for inputs is factors of production.
These can be classified into three broad categories:
land, labor, and capital.

® Land—or, more generally, natural resources—
represents the gift of nature to our societies. It
consists of the land used for farming or for under-
pinning houses, factories, and roads; the energy
resources that fuel our cars and heat our homes;
and the nonenergy resources like copper and
iron ore and sand. In today’s congested world,
we must broaden the scope of natural resources
to include our environmental resources, such as
clean air and drinkable water.

® Labor consists of the human time spent in
production—working in automobile factories,
writing software, teaching school, or baking piz-
zas. Thousands of occupations and tasks, at all
skill levels, are performed by labor. It is at once
the most familiar and the most crucial input for
an advanced industrial economy.

® Capital resources form the durable goods of an
economy, produced in order to produce yet other
goods. Capital goods include machines, roads, com-
puters, software, trucks, steel mills, automobiles,
washing machines, and buildings. As we will see
later, the accumulation of specialized capital goods
is essential to the task of economic development.

Restating the three economic problems in these
terms, society must decide (1) what outputs to pro-
duce, and in what quantity; (2) how, or with what
inputs and techniques, to produce the desired out-
puts; and (3) for whom the outputs should be pro-
duced and distributed.

THE PRODUCTION-POSSIBILITY
FRONTIER

We learn early in life that we can’t have everything.
“You can have chocolate or vanilla ice cream. No,
not both,” we might hear. Similarly, the consump-
tion opportunities of countries are limited by the
resources and the technologies available to them.

The need to choose among limited opportunities
is dramatized during wartime. In debating whether
the United States should invade Iraq in 2003, people
wanted to know how much the war would cost. The
administration said it would cost only $50 billion,
while some economists said it might cost as much as
$2000 billion. These are not just mountains of dollar
bills. These numbers represent resources diverted
from other purchases. As the numbers began to
climb, people naturally asked, Why are we policing
Baghdad rather than New York, or repairing the
electrical system in the Middle East rather than in
the U.S. Midwest? People understand, as did former
general and president Eisenhower, that when output
is devoted to military tasks, there is less available for
civilian consumption and investment.

Let us dramatize this choice by considering an
economy which produces only two economic goods,
guns and butter. The guns, of course, represent
military spending, and the butter stands for civil-
ian spending. Suppose that our economy decides to
throw all its energy into producing the civilian good,
butter. There is a maximum amount of butter that
can be produced per year. The maximal amount of
butter depends on the quantity and quality of the
economy’s resources and the productive efficiency
with which they are used. Suppose 5 million pounds
of butter is the maximum amount that can be pro-
duced with the existing technology and resources.

At the other extreme, imagine that all resources
are instead devoted to the production of guns. Again,
because of resource limitations, the economy can pro-
duce only a limited quantity of guns. For this exam-
ple, assume that the economy can produce 15,000
guns of a certain kind if no butter is produced.
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Alternative Production Possibilities

Butter Guns

Possibilities (millions of pounds) (thousands)

A 0 15

B 1 14

C 2 12

D 3 9

E 4 5

F 5 0
TABLE I-1. Limitation of Scarce Resources Implies the

Guns-Butter Tradeoff

Scarce inputs and technology imply that the production
of guns and butter is limited. As we go from A to B . ..
to F, we are transferring labor, machines, and land from
the gun industry to butter and can thereby increase butter
production.

These are two extreme possibilities. In between
are many others. If we are willing to give up some but-
ter, we can have some guns. If we are willing to give
up still more butter, we can have still more guns.

A schedule of possibilities is given in Table 1-1.
Combination F shows the extreme, where all but-
ter and no guns are produced, while A depicts the
opposite extreme, where all resources go into guns.
In between—at E, D, C, and B—increasing amounts
of butter are given up in return for more guns.

How, you might well ask, can a nation turn butter
into guns? Butter is transformed into guns not physi-
cally but by the alchemy of diverting the economy’s
resources from one use to the other.

We can represent our economy’s production
possibilities more vividly in the diagram shown in
Figure 1-1. This diagram measures butter along the
horizontal axis and guns along the vertical one. (If
you are unsure about the different kinds of graphs
or about how to turn a table into a graph, consult
the appendix to this chapter.) We plot point Fin Fig-
ure 1-1 from the data in Table 1-1 by counting over
5 butter units to the right on the horizontal axis and
going up 0 gun units on the vertical axis; similarly, £
is obtained by going 4 butter units to the right and
going up 5 gun units; and finally, we get A by going
over 0 butter units and up 15 gun units.

If we fill in all intermediate positions with new
green-colored points representing all the different
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FIGURE I-1. The Production Possibilities in a Graph

This figure displays the alternative combinations of pro-
duction pairs from Table 1-1.

combinations of guns and butter, we have the con-
tinuous green curve shown as the production-possibility
Jfrontier, or PPF, in Figure 1-2.

The production-possibility frontier (or PPF) shows
the maximum quantity of goods that can be efficiently
produced by an economy, given its technological
knowledge and the quantity of available inputs.

Applying the PPF to Society’s Choices
The PPF is the menu of choices that an economy has
to choose from. Figure 1-2 shows a choice between
guns and butter, but this concept can be applied to
a broad range of economic choices. Thus the more
resources the government uses to spend on public
highways, the less will be left to produce private goods
like houses; the more we choose to consume of food,
the less we can consume of clothing; the more an
economy consumes today, the less can be its produc-
tion of capital goods to turn out more consumption
goods in the future.

The graphs in Figures 1-3 to 1-5 present some
important applications of PPFs. Figure 1-3 shows the
effect of economic growth on a country’s produc-
tion possibilities. An increase in inputs, or improved
technological knowledge, enables a country to pro-
duce more of all goods and services, thus shifting
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The Production-Possibility Frontier FIGURE I-2. A Smooth Curve Connects the Plotted Points
of the Numerical Production Possibilities

G

154 This frontier shows the schedule along which society can choose

to substitute guns for butter. It assumes a given state of technol-
ogy and a given quantity of inputs. Points outside the frontier
(such as point /) are infeasible or unattainable. Any point inside
the curve, such as U, indicates that the economy has not attained
productive efficiency, as is the case, for instance, when unem-
ployment is high during severe business cycles.
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Necessities (food, . . .) Necessities (food, . . .)

FIGURE 1-3. Economic Growth Shifts the PPF Outward

(a) Before development, the nation is poor. It must devote almost all its resources to food
and enjoys few comforts. (b) Growth of inputs and technological change shift out the PPF.
With economic growth, a nation moves from A to B, expanding its food consumption little
compared with its increased consumption of luxuries. It can increase its consumption of
both goods if it desires.
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(a) A poor frontier society lives from hand to mouth, with little left over for public goods
like clean air or public health. (b) A modern urbanized economy is more prosperous and
chooses to spend more of its higher income on public goods and government services
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FIGURE 1-5. Investment for Future Consumption Requires Sacrificing Current Consumption

A nation can produce either current-consumption goods (pizzas and concerts) or invest-
ment goods (pizza ovens and concert halls). (a) Three countries start out even. They have
the same PPE shown in the panel on the left, but they have different investment rates.
Country 1 does not invest for the future and remains at A (merely replacing machines).
Country 2 abstains modestly from consumption and invests at A,. Country 3 sacrifices a
great deal of current consumption and invests heavily. (b) In the following years, countries
that invest more heavily forge ahead. Thus thrifty Country 3 has shifted its PPF far out,
while Country 1’s PPF has not moved at all. Countries that invest heavily can have both
higher investment and consumption in the future.
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out the PPF. The figure also illustrates that poor
countries must devote most of their resources to
food production while rich countries can afford
more luxuries as productive potential increases.

Figure 1-4 depicts the choice between private
goods (bought at a price) and public goods (paid for
by taxes). Poor countries can afford little of public
goods like public health and primary education. But
with economic growth, public goods as well as envi-
ronmental quality take a larger share of output.

Figure 1-5 portrays an economy’s choice between
(@) current-consumption goods and () investment
in capital goods (machines, factories, etc.). By sac-
rificing current consumption and producing more
capital goods, a nation’s economy can grow more
rapidly, making possible more of both goods (con-
sumption and investment) in the future.

Be Not Time’s Fool
The great American poet Carl Sandburg

wrote, “Time is the coin of your life. It is
the only coin you have, and only you can
determine how it will be spent. Be careful lest you let other
people spend it for you.” This emphasizes that one of the
most important decisions that people confront is how to
use their time.

We can illustrate this choice using the production-
possibility frontier. For example, as a student, you might
have 10 hours to study for upcoming tests in both eco-
nomics and history. If you study only history, you will get
a high grade there and do poorly in economics, and vice
versa. Treating the grades on the two tests as the “output”
of your studying, sketch out the PPF for grades, given your
limited time resources. Alternatively, if the two student
commodities are “grades” and “fun,” how would you draw
this PPF? Where are you on this frontier? Where are your
lazy friends?

Recently, the United States collected data on how
Americans use their time. Keep a diary of your time use
for two or three days.Then go to www.bls.gov/tus/home.htm
and compare how you spend your time with the results
for other people.

Opportunity Costs
When Robert Frost wrote of the road not taken, he
pointed to one of the deepest concepts of economics,
opportunity cost. Because our resources are limited, we
must decide how to allocate our incomes or time. When

you decide whether to study economics, buy a car, or
go to college, you will give something up—there will
be a forgone opportunity. The nextbest good that is
forgone represents the opportunity cost of a decision.

The concept of opportunity cost can be illus-
trated using the PPF Examine the frontier in Fig-
ure 1-2, which shows the tradeoff between guns and
butter. Suppose the country decides to increase its
gun purchases from 9000 guns at D to 12,000 units at
C. What is the opportunity cost of this decision? You
might calculate the cost in dollar terms. But in eco-
nomics we always need to “pierce the veil” of money
to examine the real impacts of alternative decisions.
On the most fundamental level, the opportunity cost
of moving from D to Cis the butter that must be
given up to produce the extra guns. In this example,
the opportunity cost of the 3000 extra guns is 1 mil-
lion pounds of butter forgone.

Or consider the real-world example of the cost of
opening a gold mine near Yellowstone National Park.
The developer argues that the mine will have but a
small cost because Yellowstone’s revenues will hardly
be affected. But an economist would answer that the
dollar receipts are too narrow a measure of cost. We
should ask whether the unique and precious qualities
of Yellowstone might be degraded if a gold mine were
to operate, with the accompanying noise, water and
air pollution, and decline in amenity values for visitors.
While the dollar cost might be small, the opportunity
cost in lost wilderness values might be large indeed.

In a world of scarcity, choosing one thing means
giving up something else. The opportunity cost of a
decision is the value of the good or service forgone.

Efficiency

Economists devote much of their study to exploring
the efficiency of different kinds of market structures,
incentives, and taxes. Remember that efficiency
means that the economy’s resources are being used
as effectively as possible to satisfy people’s desires.
One important aspect of overall economic efficiency
is productive efficiency, which is easily pictured in
terms of the PPF Efficiency means that the economy
is on the frontier rather than inside the production-
possibility frontier.

Productive efficiency occurs when an economy
cannot produce more of one good without produc-
ing less of another good; this implies that the econ-
omy is on its production-possibility frontier.
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Let’s see why productive efficiency requires being
on the PPFE Start in the situation shown by point D
in Figure 1-2. Say the market calls for another mil-
lion pounds of butter. If we ignored the constraint
shown by the PPF, we might think it possible to pro-
duce more butter without reducing gun production,
say, by moving to point /, to the right of point D.
But point /is outside the frontier, in the “infeasible”
region. Starting from D, we cannot get more butter
without giving up some guns. Hence point D displays
productive efficiency, while point /is infeasible.

One further point about productive efficiency
can be illustrated using the PPF: Being on the PPF
means that producing more of one good inevitably
requires sacrificing other goods. When we produce
more guns, we are substituting guns for butter. Subst-
tution is the law of life in a full-employment economy,
and the production-possibility frontier depicts the
menu of society’s choices.

Waste from Business Cycles and Environmental
Degradation. Economies suffer from inefficient
use of resources for many reasons. When there are
unemployed resources, the economy is not on its
production-possibility frontier at all but, rather,
somewhere insideit. In Figure 1-2, point Urepresents
a point inside the PPF; at U, society is producing only
2 units of butter and 6 units of guns. Some resources
are unemployed, and by putting them to work, we
can increase our output of all goods; the economy
can move from U to D, producing more butter and
more guns, thus improving the economy’s efficiency.
We can have our guns and eat more butter too.

Historically, one source of inefficiency occurs
during business cycles. From 1929 to 1933, in the
Great Depression, the total output produced in the
American economy declined by 25 percent. The econ-
omy did not suffer from an inward shift of the PPF
because of technological forgetting. Rather, panics,
bank failures, bankruptcies, and reduced spending
moved the economy insideits PPE. A decade later, the
military expenditures for World War II expanded
demand, and output grew rapidly as the economy
pushed back to the PPFE

Similar situations occur periodically during
business-cycle recessions. The latest growth slowdown
occurred in 2007-2008 when problems in housing
and credit markets spread through the entire econ-
omy. The economy’s underlying productivity had
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not suddenly declined during those years. Rather,
reduced overall spending pushed the economy tem-
porarily inside its PPFfor that period.

A different kind of inefficiency occurs when
markets are failing to reflect true scarcities, as with
environmental degradation. Suppose that an unreg-
ulated business decides to dump chemicals in a river,
killing fish and ruining recreational opportunities.
The firm is not necessarily doing this because it has
evil intent. Rather, the prices in the marketplace do
not reflect true social priorities—the price on pol-
luting in an unregulated environment is zero rather
than the true opportunity cost in terms of lost fish
and recreation.

Environmental degradation can also push the
economy inside its PPF The situation is illustrated in
Figure 1-4(b). Because businesses do not face correct
prices, the economy moves from point B to point C.
Private goods are increased, but public goods (like
clean air and water) are decreased. Efficient regula-
tion of the environment could move northeast back
to the dashed efficient frontier.

As we close this introductory chapter, let us return
briefly to our opening theme, Why study economics?
Perhaps the best answer to the question is a famous
one given by Keynes in the final lines of The General
Theory of Employment, Interest and Money:

The ideas of economists and political philosophers,
both when they are right and when they are wrong,
are more powerful than is commonly understood.
Indeed the world is ruled by little else. Practical men,
who believe themselves to be quite exempt from any
intellectual influences, are usually the slaves of some
defunct economist. Madmen in authority, who hear
voices in the air, are distilling their frenzy from some
academic scribbler of a few years back. I am sure that
the power of vested interests is vastly exaggerated
compared with the gradual encroachment of ideas.
Not, indeed, immediately, but after a certain interval;
for in the field of economic and political philosophy
there are not many who are influenced by new theo-
ries after they are twenty-five or thirty years of age, so
that the ideas which civil servants and politicians and
even agitators apply to current events are not likely to
be the newest. But, soon or late, it is ideas, not vested
interests, which are dangerous for good or evil.

To understand how the powerful ideas of econom-
ics apply to the central issues of human societies—
ultimately, this is why we study economics.



CONCEPTS FOR REVIEW

SUMMARY

A. Why Study Economics?

1. What is economics? Economics is the study of how

societies choose to use scarce productive resources
that have alternative uses, to produce commodities of
various kinds, and to distribute them among different
groups. We study economics to understand not only
the world we live in but also the many potential worlds
that reformers are constantly proposing to us.

Goods are scarce because people desire much more than
the economy can produce. Economic goods are scarce,
not free, and society must choose among the limited
goods that can be produced with its available resources.

. Microeconomics is concerned with the behavior of

individual entities such as markets, firms, and house-
holds. Macroeconomics views the performance of the
economy as a whole. Through all economics, beware
of the fallacy of composition and the post hoc fallacy,
and remember to keep other things constant.

The Three Problems of Economic Organization

. Every society must answer three fundamental ques-
tions: what, how, and for whom? What kinds and quanti-
ties are produced among the wide range of all possible
goods and services? How are resources used in produc-
ing these goods? And for whom are the goods produced
(that is, what is the distribution of income and con-
sumption among different individuals and classes)?

Societies answer these questions in different ways. The
most important forms of economic organization today
are command and markel. The command economy is
directed by centralized government control; a market
economy is guided by an informal system of prices
and profits in which most decisions are made by pri-
vate individuals and firms. All societies have different

combinations of command and market; all societies
are mixed economies.

Society’s Technological Possibilities

. With given resources and technology, the production

choices between two goods such as butter and guns can
be summarized in the production-possibility frontier (PPF).
The PPF shows how the production of one good (such
as guns) is traded off against the production of another
good (such as butter). In a world of scarcity, choosing
one thing means giving up something else. The value
of the good or service forgone is its opportunity cost.

. Productive efficiency occurs when production of one

good cannot be increased without curtailing produc-
tion of another good. This is illustrated by the PP
When an economy is on its PPF, it can produce more
of one good only by producing less of another good.

. Production-possibility frontiers illustrate many basic

economic processes: how economic growth pushes out
the frontier, how a nation chooses relatively less food
and other necessities as it develops, how a country
chooses between private goods and public goods, and
how societies choose between consumption goods and
capital goods that enhance future consumption.
Societies are sometimes inside their production-
possibility frontier because of macroeconomic business
cycles or microeconomic market failures. When credit
conditions are tight or spending suddenly declines, a
society moves inside its PPF in recessions; this occurs
because of macroeconomic rigidities, not because of
technological forgetting. A society can also be inside
its PPF if markets fail because prices do not reflect
social priorities, such as with environmental degrada-
tion from air and water pollution.

CONCEPTS FOR REVIEW

Fundamental Concepts

scarcity and efficiency

free goods vs. economic goods
macroeconomics and microeconomics
normative vs. positive economics
fallacy of composition, post hoc fallacy
“keep other things constant”

Key Problems of Economic
Organization

what, how, and for whom

alternative economic systems:

command vs. market
laissez-faire
mixed economies

Choice among Production
Possibilities

inputs and outputs
production-possibility frontier (PPI")
productive efficiency and inefficiency
opportunity cost
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FURTHER READING AND INTERNET WEBSITES

Further Reading

Robert Heilbroner, The Worldly Philosophers, 7th ed.
(Touchstone Books, 1999), provides a lively biography of
the great economists along with their ideas and impact.
The authoritative work on the history of economic analysis
is Joseph Schumpeter, History of Economic Analysis (McGraw-
Hill, New York, 1954).

Websites

One of the greatest books of all economics is Adam
Smith, The Wealth of Nations (many publishers, 1776).
Every economics student should read a few pages to
get the flavor of his writing. The Wealth of Nations can be

found at www.bibliomania.com/NonFiction/Smith/Wealth/
index. html.

Log on to one of the Internet reference sites for economics
such as Resources for Economists on the Internet (www.rfe.org).
Browse through some of the sections to familiarize yourself
with the site. You might want to look up your college or
university, look at recent news in a newspaper or magazine,
or check some economic data.

Two sites for excellent analyses of public policy issues in
economics are those of the Brookings Institution (wwuw.
brook.edu) and of the American Enterprise Institute (www.
aei.org). Each of these publishes books and has policy
briefs online.

QUESTIONS FOR DISCUSSION

1. The great English economist Alfred Marshall (1842—
1924) invented many of the tools of modern econom-
ics, but he was most concerned with the application of
these tools to the problems of society. In his inaugural
lecture, Marshall wrote:

It will be my most cherished ambition to increase the
numbers who Cambridge University sends out into the
world with cool heads but warm hearts, willing to give
some of their best powers to grappling with the social suf-
fering around them; resolved not to rest content till they
have opened up to all the material means of a refined and
noble life. [ Memorials of Alfred Marshall, A. C. Pigou, ed.
(Macmillan and Co., London, 1925), p. 174, with minor
edits. ]|

Explain how the cool head might provide the essential
positive economic analysis to implement the norma-
tive value judgments of the warm heart. Do you agree
with Marshall’s view of the role of the teacher? Do you
accept his challenge?

2. The late George Stigler, an eminent conservative Chi-
cago economist, wrote as follows:

No thoroughly egalitarian society has ever been able to
construct or maintain an efficient and progressive eco-
nomic system. It has been universal experience that some
system of differential rewards is necessary to stimulate
workers. [ The Theory of Price, 3d ed. (Macmillan, New York,
1966), p. 19.]

Are these statements positive or normative economics?
Discuss Stigler’s view in light of Alfred Marshall’s quote
in question 1. Is there a conflict?

3. Define each of the following terms carefully and give
examples: PPF, scarcity, productive efficiency, inputs,
outputs.

4. Read the special section on time use (p. 13). Then do
the exercise in the last paragraph. Construct a table
that compares your time use with that of the average
American. (For a graphical analysis, see question 5 of
the appendix to this chapter.)

5. Assume that Econoland produces haircuts and shirts
with inputs of labor. Econoland has 1000 hours of labor
available. A haircut requires % hour of labor, while a
shirt requires 5 hours of labor. Construct Econoland’s
production-possibility frontier.

6. Assume that scientific inventions have doubled the
productivity of society’s resources in butter production
without altering the productivity of gun manufacture.
Redraw society’s production-possibility frontier in Fig-
ure 1-2 to illustrate the new tradeoff.

7. Some scientists believe that we are rapidly depleting
our natural resources. Assume that there are only two
inputs (labor and natural resources) producing two
goods (concerts and gasoline) with no improvement
in society’s technology over time. Show what would
happen to the PPF over time as natural resources are
exhausted. How would invention and technological
improvement modify your answer? On the basis of this
example, explain why it is said that “economic growth
is a race between depletion and invention.”

8. Say that Diligent has 10 hours to study for upcoming
tests in economics and history. Draw a PPl for grades,
given Diligent’s limited time resources. If Diligent
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studies inefficiently by listening to loud music and

chatting with friends, where will Diligent’s grade

“output” be relative to the PPF? What will happen to

the grade PPF if Diligent increases study inputs from

10 hours to 15 hours?

9. Consider the PPFfor clean air and automobile travel.

a. Explain why unregulated air pollution in automo-

biles would push a country inside its PPF. Illustrate

your discussion with a carefully drawn PPF for
these two goods.

Next explain how putting a price on harmful auto-
mobile emissions would increase both goods and
move the country to its PPF Illustrate by showing
how correcting the “market failure” would change
the final outcome.
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HOW TO READ GRAPHS

A picture is worth a thousand words.

Chinese Proverb

Before you can master economics, you must have a
working knowledge of graphs. They are as indispens-
able to the economist as a hammer is to a carpenter.
So if you are not familiar with the use of diagrams,
invest some time in learning how to read them—it
will be time well spent.

What is a graph? It is a diagram showing how two
or more sets of data or variables are related to one
another. Graphs are essential in economics because,
among other reasons, they allow us to analyze eco-
nomic concepts and examine historical trends.

You will encounter many different kinds of graphs
in this book. Some graphs show how variables change
over time (see, for example, the inside of the front
cover); other graphs show the relationship between
different variables (such as the example we will turn
to in a moment). Each graph in the book will help
you understand an important economic relationship
or trend.

THE PRODUCTION-POSSIBILITY
FRONTIER

The first graph that you encountered in this text
was the production-possibility frontier. As we showed
in the body of this chapter, the production-possibility
frontier, or PPF, represents the maximum amounts
of a pair of goods or services that can both be pro-
duced with an economy’s given resources, assuming
that all resources are fully employed.

Let’s follow up an important application, that of
choosing between food and machines. The essen-
tial data for the PPFare shown in Table 1A-1, which
is very much like the example in Table 1-1. Recall
that each of the possibilities gives one level of food
production and one level of machine production.
As the quantity of food produced increases, the
production of machines falls. Thus, if the econ-
omy produced 10 units of food, it could produce
a maximum of 140 machines, but when the out-
put of food is 20 units, only 120 machines can be
manufactured.

18

Production-Possibility Graph
The data shown in Table 1A-1 can also be presented
as a graph. To construct the graph, we represent each
of the table’s pairs of data by a single point on a two-
dimensional plane. Figure 1A-1 displays in a graph

Alternative Production Possibilities

Possibilities Food Machines
A 0 150
B 10 140
C 20 120
D 30 90
E 40 50
F 50 0

TABLE | A-Il. The Pairs of Possible Outputs of Food and
Machines

The table shows six potential pairs of outputs that can be
produced with the given resources of a country. The coun-
try can choose one of the six possible combinations.

150

A B
120
B o)
°
[$]
S L
= 60
- »
30
B F
0 10 20 30 40 50
Food

FIGURE | A-l. Six Possible Pairs of Food-Machine
Production Levels

This figure shows the data of Table 1A-1 in graphical form.
The data are exactly the same, but the visual display pres-
ents the data more vividly.
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the relationship between the food and machine out-
puts shown in Table 1A-1. Each pair of numbers is
represented by a single point in the graph. Thus the
row labeled “A” in Table 1A-1 is graphed as point A in
Figure 1A-1, and similarly for points B, C, and so on.

In Figure 1A-1, the vertical line at left and the
horizontal line at the bottom correspond to the two
variables—food and machines. A variable is an item
of interest that can be defined and measured and
that takes on different values at different times or
places. Important variables studied in economics are
prices, quantities, hours of work, acres of land, dol-
lars of income, and so forth.

The horizontal line on a graph is referred to as
the horizontal axis, or sometimes the X axis. In Fig-
ure 1A-1, food output is measured on the black hori-
zontal axis. The vertical line is known as the vertical
axis, or Y axis. In Figure 1A-1, it measures the num-
ber of machines produced. Point A on the vertical
axis stands for 150 machines. The lower left-hand
corner, where the two axes meet, is called the origin.
It signifies 0 food and 0 machines in Figure 1A-1.

A Smooth Curve
In most economic relationships, variables can change
by small amounts as well as by the large increments
shown in Figure 1A-1. We therefore generally draw
economic relationships as continuous curves. Fig-
ure 1A-2 shows the PPFas a smooth curve in which
the points from A to Fhave been connected.

By comparing Table 1A-1 and Figure 1A-2, we
can see why graphs are so often used in economics.
The smooth PPFreflects the menu of choice for the
economy. It is a visual device for showing what types
of goods are available in what quantities. Your eye
can see at a glance the relationship between machine
and food production.

Slopes and Lines
Figure 1A-2 depicts the relationship between maxi-
mum food and machine production. One important
way to describe the relationship between two vari-
ables is by the slope of the graph line.

The slope of a line represents the change in one
variable that occurs when another variable changes.
More precisely, it is the change in the variable Y on
the vertical axis per unit change in the variable X on
the horizontal axis. For example, in Figure 1A-2, say
that food production rose from 25 to 26 units. The
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FIGURE | A-2. A Production-Possibility Frontier

A'smooth curve fills in between the plotted points, creating
the production-possibility frontier.

slope of the curve in Figure 1A-2 tells us the precise
change in machinery production that would take
place. Slope is an exact numerical measure of the relation-
ship between the change inY and the change in X.

We can use Figure 1A-3 to show how to measure
the slope of a straight line, say, the slope of the line
between points B and D. Think of the movement
from B to D as occurring in two stages. First comes a
horizontal movement from B to Cindicating a 1-unit
increase in the X value (with no change in Y'). Sec-
ond comes a compensating vertical movement up or
down, shown as s in Figure 1A-3. (The movement of
1 horizontal unit is purely for convenience. The for-
mula holds for movements of any size.) The two-step
movement brings us from one point to another on
the straight line.

Because the BCmovementisa l-unitincrease in X,
the length of CD (shown as sin Figure 1A-3) indicates
the change in Y per unit change in X. On a graph,
this change is called the slope of the line ABDE.

Often slope is defined as “the rise over the run.”
The rise is the vertical distance; in Figure 1A-3, the
rise is the distance from Cto D. The run is the hori-
zontal distance; it is BCin Figure 1A-3. The rise over
the run in this instance would be CD over BC. Thus
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(a) Inverse Relation
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(b) Direct Relation
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FIGURE | A-3. Calculation of Slope for Straight Lines

It is easy to calculate slopes for straight lines as “rise over run.” Thus in both (a) and (b), the
numerical value of the slope is rise/run = CD/BC = s/1 = s. Note that in (a), CD is negative,
indicating a negative slope, or an inverse relationship between Xand Y.

(a) (b)

FIGURE | A-4. Steepness Is Not the
Same as Slope

Note that even though (a) looks steeper
than (b), they display the same relation-

ship. Both have a slope of %%, but the X
axis has been stretched out in (b).

0 12 3 4 0 1 2

the slope of BD is CD/BC. (For those who have stud-
ied calculus, question 7 at the end of this appendix
relates slopes to derivatives.)

The key points to understand about slopes are
the following:

1. The slope can be expressed as a number. It mea-
sures the change in Y per unit change in X, or
“the rise over the run.”

2. If the line is straight, its slope is constant
everywhere.

3. The slope of the line indicates whether the rela-
tionship between X and Y is direct or inverse.

Direct relationships occur when variables move
in the same direction (that is, they increase or
decrease together); inverse relationships occur
when the variables move in opposite directions
(that is, one increases as the other decreases).

Thus a negative slope indicates the X-Y relation
is inverse, as it is in Figure 1A-3(a). Why? Because an
increase in X calls for a decrease in Y.

People sometimes confuse slope with the appear-
ance of steepness. This conclusion is often but not
always valid. The steepness depends on the scale of
the graph. Panels (a) and (4) in Figure 1A-4 both
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portray exactly the same relationship. But in (), the
horizontal scale has been stretched out compared
with (). If you calculate carefully, you will see that
the slopes are exactly the same (and are equal to %%).

Slope of a Curved Line
A curved or nonlinear line is one whose slope
changes. Sometimes we want to know the slope at «
given point, such as point Bin Figure 1A-5. We see that
the slope at point B is positive, but it is not obvious
exactly how to calculate the slope.

To find the slope of a smooth curved line at a
point, we calculate the slope of the straight line that
just touches, but does not cross, the curved line at
the point in question. Such a straight line is called a
tangent to the curved line. Put differently, the slope
of a curved line at a point is given by the slope of the
straight line that is tangent to the curve at the given
point. Once we draw the tangent line, we find the
slope of the tangent line with the usual right-angle
measuring technique discussed earlier.

To find the slope at point B in Figure 1A-5, we
simply construct straight line FBJ as a tangent to the
curved line at point B. We then calculate the slope of
the tangent as NJ/MN. Similarly, the tangent line GH
gives the slope of the curved line at point D.

Another example of the slope of a nonlinear line
is shown in Figure 1A-6. This shows a typical micro-
economics curve, which is dome-shaped and has a
maximum at point C. We can use our method of
slopes as tangents to see that the slope of the curve
is always positive in the region where the curve is ris-
ing and negative in the falling region. At the peak
or maximum of the curve, the slope is exactly zero.
A zero slope signifies that a tiny movement in the X
variable around the maximum has no effect on the
value of the Yvariable.'

! For those who enjoy algebra, the slope of a line can be remem-
bered as follows: A straight line (or linear relationship) is writ-
ten as Y = a + bX. For this line, the slope of the curve is b,
which measures the change in Y per unit change in X.

A curved line or nonlinear relationship is one involving
terms other than constants and the X term. An example of a
nonlinear relationship is the quadratic equation Y= (X— 2)%
You can verify that the slope of this equation is negative for
X < 2 and positive for X > 2. What is its slope for X = 2?

For those who know calculus: A zero slope comes where
the derivative of a smooth curve is equal to zero. For example,
plot and use calculus to find the zero-slope point of a curve
defined by the function Y= (X — 2)2
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FIGURE | A-5. Tangent as Slope of Curved Line

By constructing a tangent line, we can calculate the slope
of a curved line at a given point. Thus the line FBM] is
tangent to smooth curve ABDE at point B. The slope at
B is calculated as the slope of the tangent line, that is, as
NJ/MN.

Zero slope
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FIGURE | A-6. Different Slopes of Nonlinear Curves

Many curves in economics first rise, then reach a maxi-
mum, then fall. In the rising region from A to Cthe slope is
positive (see point B). In the falling region from Cto E the
slope is negative (see point D). At the curve’s maximum,
point C, the slope is zero. (What about a U-shaped curve?
What is the slope at its minimum?)
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Slope as the Marginal Value
One of the most important concepts in economics is
marginal, which always means “additional” or “extra.”
For example, we talk about “marginal cost,” which
means the extra cost that is incurred when a firm
produces an extra unit of output. Similarly, in fiscal
economics, we discuss the “marginal tax rate,” which
denotes the additional taxes that are paid when an
individual earns an additional dollar of income.

We can calculate the marginal value in a rela-
tionship from the slope. Figure 1A-3 shows the
marginal values for two straight lines. Look first at
Figure 1A-3(b). Perhaps the Y variable is taxes and
the Xvariable is income. Then the slope s represents
the marginal tax rate. For every unit of X, taxes go up
by s units. For many taxpayers, the marginal tax rate
would be between 0.20 and 0.40.

Next examine Figure 1A-3(a). Here, the marginal
value is negative. This might represent what happens
when a particular area is overfished, where the Xvari-
able is number of boats and the Yvariable is total fish
catch. Because of overfishing, the marginal catch per
boat is actually negative because the stock of fish is
being depleted.

We can also apply this concept to curved lines.
What is the marginal value at point Bin Figure 1A-5?
You can calculate that each MNunits of X produce NJ
units of Y. The marginal value at B is also the slope,
which is NJ/MN. Note that the marginal value is
declining as Xincreases because the curve is concave
or dome-shaped.

Query: What is the marginal value of the relation-
ship in Figure 1A-6 at point C? Make sure you can
explain why the marginal value is zero.

Shifts of and Movement along Curves
Animportantdistinction in economics is that between
shifts of curves and movement along curves. We can
examine this distinction in Figure 1A-7. The inner
production-possibility frontier reproduces the PPFin
Figure 1A-2. At point D society chooses to produce
30 units of food and 90 units of machines. If society
decides to consume more food with a given PPI; then
it can move along the PPF to point £. This movement
along the curve represents choosing more food and
fewer machines.

Suppose that the inner PPF represents society’s
production possibilities for 1990. If we return to the
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FIGURE | A-7. Shift of Curves versus Movement along
Curves

In using graphs, it is essential to distinguish movement along
a curve (such as from high-investment D to low- investment
E) from a shift of a curve (as from D in an early year to G
in a later year).

same country in 2000, we see that the PPF has shifted
from the inner 1990 curve to the outer 2000 curve.
(This shift would occur because of technological
change or because of an increase in labor or capital
available.) In the later year, society might choose to
be at point G, with more food and machines than at
either D or E.

The point of this example is that in the first case
(moving from D to E) we see movement along the
curve, while in the second case (from D to G) we see
a shift of the curve.

Some Special Graphs
The PPFis one of the most important graphs of eco-
nomics, one depicting the relationship between two
economic variables (such as food and machines or
guns and butter). You will encounter other types of
graphs in the pages that follow.

Time Series Some graphs show how a particular
variable has changed over time. Look, for example,
at the graphs on the inside front cover of this text.



SUMMARY TO APPENDIX

The left-hand graph shows a time series, since the
American Revolution, of a significant macroeco-
nomic variable, the ratio of the federal government
debt to total gross domestic product—this ratio is the
debt-GDP ratio. Time-series graphs have time on the
horizontal axis and variables of interest (in this case,
the debt-GDP ratio) on the vertical axis. This graph
shows that the debt-GDP ratio has risen sharply dur-
ing every major war.

Scatter Diagrams Sometimes individual data points
will be plotted, as in Figure 1A-1. Often, combina-
tions of variables for different years will be plotted.
An important example of a scatter diagram from
macroeconomics is the consumption function, shown in
Figure 1A-8. This scatter diagram shows the nation’s
total disposable income on the horizontal axis and
total consumption (spending by households on goods
like food, clothing, and housing) on the vertical
axis. Note that consumption is very closely linked to
income, a vital clue for understanding changes in
national income and output.

Diagrams with More than One Curve Often it is use-
ful to put two curves in the same graph, thus obtain-
ing a “multicurve diagram.” The most important
example is the supply-and-demand diagram, shown in
Chapter 3 (see page 55). Such graphs can show two
different relationships simultaneously, such as how
consumer purchases respond to price (demand) and
how business production responds to price (supply).
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FIGURE | A-8. Scatter Diagram of Consumption
Function Shows Important Macroeconomic Law

The dots show a scatter diagram of income and con-
sumption. Note how close the relationship is between the
two. This forms the basis for the consumption function of
macroeconomics.

By graphing the two relationships together, we can
determine the price and quantity that will hold in a
market.

This concludes our brief excursion into graphs.
Once you have mastered these basic principles, the
graphs in this book, and in other areas, can be both
fun and instructive.

SUMMARY TO APPENDIX

1. Graphs are an essential tool of modern economics.
They provide a convenient presentation of data or of
the relationships among variables.

2. The important points to understand about a graph are:
What is on each of the two axes (horizontal and verti-
cal)? What are the units on each axis? What kind of
relationship is depicted in the curve or curves shown
in the graph?

3. The relationship between the two variables in a curve is
given by its slope. The slope is defined as “the rise over

the run,” or the increase in Y per unit increase in X. If
it is upward- (or positively) sloping, the two variables
are directly related; they move upward or downward
together. If the curve has a downward (or negative)
slope, the two variables are inversely related.

4. In addition, we sometimes see special types of graphs:
time series, which show how a particular variable moves
over time; scatter diagrams, which show observations
on a pair of variables; and multicurve diagrams, which
show two or more relationships in a single graph.
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CONCEPTS FOR REVIEW

Elements of Graphs Examples of Graphs
horizontal, or X, axis time-series graphs
vertical, or Y, axis scatter diagrams
slope as “rise over run” multicurve graphs

slope (negative, positive, zero)
tangent as slope of curved line

QUESTIONS FOR DISCUSSION

1. Consider the following problem: After your 8 hours a
day of sleep, you have 16 hours a day to divide between
leisure and study. Let leisure hours be the X variable
and study hours be the Yvariable. Plot the straight-line
relationship between all combinations of Xand Yon a
blank piece of graph paper. Be careful to label the axes
and mark the origin.

2. In question 1, what is the slope of the line showing the
relationship between study and leisure hours? Is it a
straight line?

3. Let us say that you absolutely need 6 hours of leisure
per day, no more, no less. On the graph, mark the
point that corresponds to 6 hours of leisure. Now con-
sider a movement along the curve: Assume that you decide
that you need only 4 hours of leisure a day. Plot the
new point.

4. Nextshow a shift of the curve:You find that you need less
sleep, so you have 18 hours a day to devote to leisure
and study. Draw the new (shifted) curve.

5. As suggested in the special section on time use, keep
a diary of your time use by half-hour increments for
3 days; record studying, sleeping, working, leisure, and
other uses. Then draw a time production-possibility
curve, like Figure 1A-2, between leisure and all other
activities. Locate each of your 3 days on the time PPF
Then put the average for all Americans on the same
graph. How do you compare with the average person?

6. Go to the website of the Bureau of Economic Analysis
at www.bea.gov. Then click on “Gross Domestic Prod-
uct.” On the next page, click on “Interactive NIPA
data.” Then click on “Frequently Requested NIPA

Tables.” Click on “Table 1.2 (Real Gross Domestic
Product),” which is the total output of the economy.
This will probably come up with the quarterly data.

a. Construct a graph that shows the time series for
real GDP for the last six quarters. Is the general
trend upward or downward? (In macroeconom-
ics, we will learn that the slope is downward in
recessions.)

b. Construct a scatter plot showing “Imports” on the
vertical axis and “Gross domestic product” on the
horizontal axis. Describe the relationship between
the numbers. (In macroeconomics, this will be the
marginal propensity to import.)

. For those who have studied calculus: The slope of a smooth

line or curve is its derivative. The following are the
equations for two inverse demand curves (where price
is a function of output). For each curve, assume that
the function holds only when P= 0 and X = 0.

a. P =100—-5X

b. P =100 — 20X+ 1X?*

For each demand curve, determine its slope when
X = 0 and when X = 1. For linear demand curves
such as a, what is the condition under which the law of
downward-sloping demand holds? Is curve b concave
(like a dome) or convex (like a cup)?

. The marginal value of a curve is its slope, which is the

same as the first derivative of a function. Calculate
algebraically the marginal effect of output on price for
the inverse demand curves a and b in question 7. Pro-
vide the numerical marginal values at X = 10 for both
demand curves.



CHAPTER

The Modern Mixed Economy

Every individual endeavors to employ his capital so that ils
produce may be of greatest value. He generally neither intends to
promote the public interest, nor knows how much he is promoting
il. He intends only his own security, only his own gain. And he is
in this led by an invisible hand to promote an end which was no
part of his intention. By pursuing his own interest he frequently

promotes that of society more effectually than when he really

intends to promote it.

Adam Smith
The Wealth of Nations (1776)

Think for a moment about some of the goods and
services that you consumed over the last few days.
Perhaps you took an airline flight to school or
bought some gasoline for the family car. You surely
had some home-cooked food bought in a grocery
store or a meal purchased at a restaurant. You might
have bought a book (such as this textbook) or some
pharmaceutical drugs.

Now consider some of the many steps that pre-
ceded your purchases. The airplane flight will illus-
trate the point very well. You may have purchased an
airline ticket on the Internet. This simple-sounding
purchase involves much tangible capital such as your
computer, intellectual property (in software and
designs), and sophisticated fiber-optic transmission
lines, as well as complicated airline reservation sys-
tems and pricing models. The airlines do all this to
make profits (although profits have been very mod-
est in that sector).

At the same time, government plays an important
role in air travel. It regulates airline safety, owns many
airports, manages the traffic-control system, produces
the public good of weather data and forecasting, and
provides information on flight delays. And this list
could go on into the public and private support of
aircraft manufacturing, international agreements
on airline competition, energy policy on fuels, and
other areas.

The same point would apply—in different degrees
depending upon the sector—to your purchases of
clothing or gasoline or pharmaceuticals or just about
any item. The economy of every country in the world
is a mixed economy—a combination of private enter-
prise working through the marketplace and gov-
ernment regulation, taxation, and programs. What
exactly is a market economy, and what makes it such
a powertful engine of growth? What is the “capital” in
“capitalism”? What government controls are needed
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to make markets function effectively? The time has
come to understand the principles that lie behind
the market economy and to review government’s
role in economic life.

A. THE MARKET MECHANISM

Most economic activity in most high-income coun-
tries takes place in private markets—through the
market mechanism—so we begin our systematic
study there. Who is responsible for making the deci-
sions in a market economy? You may be surprised to
learn that no single individual or organization or govern-
ment is responsible for solving the economic problems in a
market economy. Instead, millions of businesses and
consumers engage in voluntary trade, intending to
improve their own economic situations, and their
actions are invisibly coordinated by a system of prices
and markets.

To see how remarkable this is, consider the city of
New York. Without a constant flow of goods into and
out of the city, New Yorkers would be on the verge
of starvation within a week. But New Yorkers actually
do very well economically. The reason is that goods
travel for days and weeks from the surrounding coun-
ties, from 50 states, and from the far corners of the
world, with New York as their destination.

How is it that 10 million people can sleep easily at
night, without living in mortal terror of a breakdown
in the elaborate economic processes upon which they
rely? The surprising answer is that, without coercion
or centralized direction by anyone, these economic
activities are coordinated through the market.

Everyone in the United States notices how much
the government does to control economic activity: it
regulates drugs, fights fires, levies taxes, sends armies
around the world, and so forth. But we seldom think
about how much of our ordinary economic life pro-
ceeds without government intervention. Thousands
of commodities are produced by millions of people
every day, willingly, without central direction or mas-
ter plan.

Not Chaos, but Economic Order
The market looks like a jumble of sellers and buyers.
It seems almost a miracle that food is produced in
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suitable amounts, gets transported to the right place,
and arrives in a palatable form at the dinner table.
But a close look at New York or other economies
is convincing proof that a market system is neither
chaos nor miracle. It is a system with its own internal
logic. And it works.

A market economy is an elaborate mechanism
for coordinating people, activities, and businesses
through a system of prices and markets. It is a com-
munication device for pooling the knowledge and
actions of billions of diverse individuals. Without
central intelligence or computation, it solves prob-
lems of production and distribution involving bil-
lions of unknown variables and relations, problems
that are far beyond the reach of even today’s fastest
supercomputer. Nobody designed the market, yet it
functions remarkably well. In a market economy, no
single individual or organization is responsible for
production, consumption, distribution, or pricing.

How do markets determine prices, wages, and
outputs? Originally, a market was an actual place
where buyers and sellers could engage in face-to-face
bargaining. The marketplace—filled with slabs of but-
ter, pyramids of cheese, layers of wet fish, and heaps
of vegetables—used to be a familiar sight in many vil-
lages and towns, where farmers brought their goods
to sell. In the United States today there are still impor-
tant markets where many traders gather together to
do business. For example, wheat and corn are traded
at the Chicago Board of Trade, oil and platinum
are traded at the New York Mercantile Exchange,
and gems are traded at the Diamond District in New
York City.

Markets are places where buyers and sellers inter-
act, exchange goods and services or assets, and deter-
mine prices. There are markets for almost everything.
You can buy artwork by old masters at auction houses
in New York or pollution permits at the Chicago
Board of Trade. A market may be centralized, like
the stock market. It may be decentralized, as is the
case for most workers. Or it may exist only electroni-
cally, as is increasingly the case with “e-commerce”
on the Internet. Some of the most important markets
are for financial assets, such as stocks, bonds, foreign
exchange, and mortgages.

A market is a mechanism through which buyers
and sellers interact to determine prices and exchange
goods, services, and assets.
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The central role of markets is to determine the
price of goods. A price is the value of the good in
terms of money (the role of money will be discussed
later in this chapter). At a deeper level, prices rep-
resent the terms on which different items can be
exchanged. The market price of a bicycle might be
$500, while that of a pair of shoes is $50. In essence,
the market is saying that shoes and bicycles trade on
a 10-to-1 basis.

In addition, prices serve as signals to producers
and consumers. If consumers want more of any good,
the price will rise, sending a signal to producers
that more supply is needed. When a terrible disease
reduces beef production, the supply of beef decreases
and raises the price of hamburgers. The higher price
encourages farmers to increase their production of
beef and, at the same time, encourages consumers
to substitute other foods for hamburgers and beef
products.

What is true of the markets for consumer goods
is also true of markets for factors of production, such
as land or labor. If more computer programmers are
needed to run Internet businesses, the price of com-
puter programmers (their hourly wage) will tend to
rise. The rise in relative wages will attract workers
into the growing occupation.

Prices coordinate the decisions of producers and
consumers in a market. Higher prices tend to reduce
consumer purchases and encourage production.
Lower prices encourage consumption and discour-
age production. Prices are the balance wheel of the
market mechanism.

Market Equilibrium. At every moment, some people
are buying while others are selling; firms are invent-
ing new products while governments are passing laws
to regulate old ones; foreign companies are opening
plants in America while American firms are selling
their products abroad. Yet in the midst of all this tur-
moil, markets are constantly solving the what, how,
and for whom. As they balance all the forces operat-
ing on the economy, markets are finding a market
equilibrium of supply and demand.

A market equilibrium represents a balance among all
the different buyers and sellers. Depending upon the
price, households and firms all want to buy or sell
different quantities. The market finds the equilib-
rium price that simultaneously meets the desires of
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buyers and sellers. Too high a price would mean a
glut of goods with too much output; too low a price
would produce long lines in stores and a deficiency
of goods. Those prices for which buyers desire to buy
exactly the quantity that sellers desire to sell yield an
equilibrium of supply and demand.

How Markets Solve the Three

Economic Problems
We have just described how prices help balance con-
sumption and production (or demand and supply)
in an individual market. What happens when we put
all the different markets together—beef, cars, land,
labor, capital, and everything else? These markets
work simultaneously to determine a general equilib-
rium of prices and production.

By matching sellers and buyers (supply and
demand) in each market, a market economy simulta-
neously solves the three problems of what, how, and for
whom. Here is an outline of a market equilibrium:

1. What goods and services will be produced is deter-
mined by the dollar votes of consumers in their
daily purchase decisions. A century ago, many
dollar votes for transportation went for horses
and horseshoes; today, much is spent on automo-
biles and tires.

Firms, in turn, are motivated by the desire
to maximize profits. Profits are net revenues, or
the difference between total sales and total costs.
Firms abandon areas where they are losing prof-
its; by the same token, firms are lured by high
profits into production of goods in high demand.
Some of the most profitable activities today are
producing and marketing drugs—drugs for
depression, anxiety, and all other manner of
human frailty. Lured by the high profits, com-
panies are investing billions of dollars each year
in research to come up with yet more new and
improved medicines.

2. How things are produced is determined by the
competition among different producers. The
best way for producers to meet price competition
and maximize profits is to keep costs at a mini-
mum by adopting the most efficient methods of
production. Sometimes change is incremental
and consists of little more than tinkering with the
machinery or adjusting the input mix to gain a
cost advantage. At other times there are drastic
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shifts in technology, as with steam engines dis-
placing horses because steam was cheaper per
unit of useful work, or airplanes replacing rail-
roads as the most efficient mode for long-distance
travel. Right now we are in the midst of just such
a transition to a radically different technology,
with computers revolutionizing many tasks in the
workplace, from the checkout counter to the lec-
ture room.

3. Forwhomthings are produced—who is consuming
and how much—depends, in large part, on the
supply and demand in the markets for factors of
production. Factor markets (i.e., markets for fac-
tors of production) determine wage rates, land
rents, interest rates, and profits. Such prices are
called factor prices. The same person may receive
wages from a job, dividends from stocks, interest
on a bond, and rent from a piece of property. By
adding up all the revenues from all the factors,
we can calculate the person’s market income. The
distribution of income among the population is
thus determined by the quantity of factor services
(person-hours, acres, etc.) and the prices of the
factors (wage rates, land rents, etc.).

The Dual Monarchy
Who are the rulers in a market economy? Do giant
companies like Microsoft and Toyota call the tune?
Or perhaps Congress and the president? Or advertis-
ing moguls from Madison Avenue? All these people
and institutions affect us, but in the end the major
forces affecting the shape of the economy are the
dual monarchs of tastes and technology.

One fundamental determinant is the tastes of the
population. These innate and acquired tastes—as
expressed in the dollar votes of consumer demands—
direct the uses of society’s resources. They pick the
point on the production-possibility frontier (PPF).

The other major factor is the resources and tech-
nology available to a society. The economy cannot go
outside its PPF You can fly to Hong Kong, but there
are no flights yet to Mars. Therefore, the economy’s
resources limit the candidates for the dollar votes of
consumers. Consumer demand has to dovetail with
business supply of goods and services to determine
what is ultimately produced.

You will find it helpful to recall the dual monarchy
when you wonder why some technologies fail in the
marketplace. From the Stanley Steamer—a car that
ran on steam—to the Premiere smokeless cigarette,
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which was smokeless but also tasteless, history is full
of products that found no markets. How do useless
products die off? Is there a government agency that
pronounces upon the value of new products? No
such agency is necessary. Rather, they become extinct
because there is no consumer demand for the prod-
ucts at the going market price. These products make
losses rather than profits. This reminds us that prof-
its serve as the rewards and penalties for businesses
and guide the market mechanism.

Like a farmer using a carrot and a stick to coax a
donkey forward, the market system deals out profits
and losses to induce firms to produce desired goods
efficiently.

A Picture of Prices and Markets
We can picture the circular flow of economic life
in Figure 2-1. The diagram provides an overview of
how consumers and producers interact to determine
prices and quantities for both inputs and outputs.
Note the two different kinds of markets in the circu-
lar flow. At the top are the product markets, or the flow
of outputs like pizza and shoes; at the bottom are the
markets for inputs or factors of production like land
and labor. Further, see how decisions are made by two
different entities, consumers and businesses.

Consumers buy goods and sell factors of produc-
tion; businesses sell goods and buy factors of pro-
duction. Consumers use their income from the sale
of labor and other inputs to buy goods from busi-
nesses; businesses base their prices of goods on the
costs of labor and property. Prices in goods markets
are set to balance consumer demand with business
supply; prices in factor markets are set to balance
household supply with business demand.

All this sounds complicated. But it is simply the
total picture of the intricate web of supplies and
demands connected through a market mechanism
to solve the economic problems of what, how, and for
whom.

The Invisible Hand
It was Adam Smith who first recognized how a market
economy organizes the complicated forces of supply
and demand. In one of the most famous passages of
all economics, quoted from The Wealth of Nations at
the opening of this chapter, Smith saw the harmony
between private profit and public interest. Go back
and reread these paradoxical words. Particularly note
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FIGURE 2-1. The Market System Relies on Supply and Demand to Solve the Trio

of Economic Problems

We see here the circular flow of a market economy. Dollar votes of consumers (households,
governments, and foreigners) interact with business supply in the product markets at top,
helping to determine what is produced. Business demand for inputs meets the supply of
labor and other inputs in the factor markets below, determining wage, rent, and interest
payments; incomes thus influence for whom goods are delivered. Business competition to
buy factor inputs and sell goods most cheaply determines how goods are produced.

the subtle point about the invisible hand—that pri-
vate interest can lead to public gain when it takes place
in a well-functioning market mechanism.

Smith’s words were written in 1776. That same
year was also marked by the American Declaration of
Independence. It is no coincidence that both ideas
appeared at the same time. Just as Americans were
proclaiming freedom from tyranny, Adam Smith

was preaching a revolutionary doctrine emancipat-
ing trade and industry from the shackles of a feudal
aristocracy. Smith held that government interfer-
ence with market competition is almost certain to be
injurious.

Smith’s insight about the functioning of the mar-
ket mechanism has inspired modern economists—
both the admirers and the critics of capitalism.
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Economic theorists have proved that under limited
conditions a perfectly competitive economy is efficient
(remember that an economy is producing efficiently
when it cannot increase the economic welfare of any-
one without making someone else worse off).

After two centuries of experience and thought,
however, we recognize the limited scope of this doc-
trine. We know that there are “market failures,” that
markets do not always lead to the most efficient out-
come. One set of market failures concerns monopolies
and other forms of imperfect competition. A second
failure of the “invisible hand” comes when there are
spillovers or externalities outside the marketplace—
positive externalities such as scientific discoveries
and negative spillovers such as pollution.

A final reservation comes when the income distri-
bution is politically or ethically unacceptable. When
any of these elements occur, Adam Smith’s invisible-
hand doctrine breaks down and government may
want to step in to mend the flawed invisible hand.

In summary:

Adam Smith discovered a remarkable property of
a competitive market economy. Under perfect com-
petition and with no market failures, markets will
squeeze as many useful goods and services out of the
available resources as is possible. But where monopo-
lies or pollution or similar market failures become
pervasive, the remarkable efficiency properties of the
invisible hand may be destroyed.

Adam Smith: Founding Father
of Economics

“For what purpose is all the toil and bus-
tle of this world? What is the end of ava-
rice and ambition, of the pursuit of wealth, of power, and
pre-eminence?” Thus wrote Adam Smith (1723-1790), of
Scotland, who glimpsed for the social world of economics
what Isaac Newton recognized for the physical world of
the heavens. Smith answered his questions in The Wealth
of Nations (1776), where he explained the self-regulating
natural order by which the oil of self-interest lubricates
the economic machinery in an almost miraculous fashion.
Smith believed that the toil and bustle had the effect of
improving the lot of the common man and woman. “Con-
sumption is the sole end and purpose of all production.”
Smith was the first apostle of economic growth. At the
dawn of the Industrial Revolution, he pointed to the great
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strides in productivity brought about by specialization and
the division of labor. In a famous example, he described the
manufacturing of a pin factory in which “one man draws
out the wire, another straightens it, a third cuts it,” and so
it goes. This operation allowed 10 people to make 48,000
pins in a day, whereas if “all wrought separately, they could
not each of them make twenty, perhaps not one pin a day.”
Smith saw the result of this division of labor as “universal
opulence which extends itself to the lowest ranks of the
people.” Imagine what he would think if he returned today
to see what two more centuries of economic growth have
produced!

Smith wrote hundreds of pages railing against count-
less cases of government folly and interference. Consider
the seventeenth-century guild master who was attempting
to improve his weaving. The town guild decided, “If a cloth
weaver intends to process a piece according to his own
invention, he should obtain permission from the judges of
the town to employ the number and length of threads that
he desires after the question has been considered by four
of the oldest merchants and four of the oldest weavers of
the guild” Smith argued that such restrictions—whether
imposed by government or by monopolies, whether on
production or on foreign trade—limit the proper workings
of the market system and ultimately hurt both workers and
consumers.

None of this should suggest that Smith was an apologist
for the establishment. He had a distrust of all entrenched
power, private monopolies as much as public monarchies.
He was for the common people. But, like many of the great
economists, he had learned from his research that the road
to waste is paved with good intentions.

Above all, it is Adam Smith’s vision of the self-regulating
“invisible hand” that is his enduring contribution to mod-
ern economics.

B. TRADE, MONEY, AND
CAPITAL

What are some of the distinguishing features of a
modern economy? Three important ones are consid-
ered in this section:

1. An advanced economy is characterized by an
elaborate network of trade that depends on spe-
cialization and an intricate division of labor.
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2. Modern economies today make extensive use of
money, which provides the yardstick for measuring
economic values and is the means of payment.

3. Modern industrial technologies rest on the use
of vast stocks of capital. Capital leverages human
labor into a much more efficient factor of produc-
tion and allows productivity many times greater
than that possible in an earlier age.

TRADE, SPECIALIZATION, AND
DIVISION OF LABOR

As compared to the economies of the 1700s, today’s
economies depend heavily on the specialization of
individuals and firms, connected by an extensive
network of trade. Modern economies have enjoyed
rapid economic growth as increasing specialization
has allowed workers to become highly productive in
particular occupations and to trade their output for
the commodities they need.

Specialization occurs when people and coun-
tries concentrate their efforts on a particular set of
tasks—it permits each person and country to use to
best advantage the specific skills and resources that
are available. One of the facts of economic life is that,
rather than have everyone do everything in a medio-
cre way, it is better to establish a division of labor—
dividing production into a number of small special-
ized steps or tasks. A division of labor permits tall
people to play basketball, numerate people to teach,
and persuasive people to sell cars. It sometimes takes
many years to receive the training for particular
careers—it usually takes 14 postgraduate years to
become a certified neurosurgeon.

Capital and land are also highly specialized. In
the case of land, some lands form the precious sandy
strips of beach between populous cities and warm
oceans; others are valuable vineyard lands of France
or California; still other lands border on deepwater
ports and serve as centers of trade for the world.

Capital also is highly specialized. The computer
software that went along with the labor to write this
textbook took over a decade to be developed, but it
is useless at managing an oil refinery or solving large
numerical problems. One of the most impressive
examples of specialization is the computer chip that
manages automobiles, increases their efficiency, and
can even serve as a “black box” to record accident
data.
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The enormous efficiency of specialization allows
the intricate network of trade among people and
nations that we see today. Very few of us produce a
single finished good; we make but the tiniest fraction
of what we consume. We might teach a small part of
one college’s curriculum, or empty coins from park-
ing meters, or separate the genetic material of fruit
flies. In exchange for this specialized labor, we will
receive an income adequate to buy goods from all
over the world.

The idea of gains from trade forms one of the
central insights of economics. Different people or
countries tend to specialize in certain areas; they
then engage in the voluntary exchange of what they
produce for what they need. Japan has grown enor-
mously productive by specializing in manufacturing
goods such as automobiles and consumer electronics;
it exports much of its manufacturing output to pay for
imports of raw materials. By contrast, countries which
have tried the strategy of becoming selfsufficient—
attempting to produce most of what they consume—
have discovered that this is the road to stagnation.
Trade can enrich all nations and increase everyone’s
living standards.

To summarize:

Specialization and trade are the key to high living
standards. By specializing, people can become highly
productive in a very narrow field of expertise. People
can then trade their specialized goods for others’
products, vastly increasing the range and quality of
consumption and having the potential to raise every-
one’s living standards.

Globalization
You can hardly open a newspaper today

without reading about the most recent
trends in “globalization.” What exactly does
this term mean? How can economics contribute to under-
standing the issues?

Globalization is a term that is used to denote an increase
in economic integration among nations. Increasing integration
is seen today in the dramatic growth in the flows of goods,
services, and finance across national borders.

One major component of globalization is the steady
increase in the share of national output devoted to imports
and exports.With a continuous drop in transportation and
communication costs, along with declining tariffs and other
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barriers to trade, the share of trade in U.S. national output
has more than doubled over the last half-century. Domes-
tic producers now compete with producers from around
the world in their prices and design decisions.

At a deeper level, however, globalization reflects an
extension of specialization and division of labor to the entire
world. Two centuries ago, most people lived on farms and
produced virtually everything they consumed: food, shelter,
clothing, fuel, and so on. Gradually, people specialized and
bought much of their consumption from others in their
community or nation. Today, many goods are produced in
several countries and shipped around the world.

An interesting example of the globalized economy
is the production of the iPod. Who makes the iPod? You
might think that it is made by Apple, while if you look at
the back of the iPod, it says “Made in China.” What is the
truth here?! The iPod is actually a small portable computer
for delivering music. It has at least 451 parts, which are
made all around the world. Apple designed the software
and manages the production process, earning about $80
for each $299 of sales. China’s part consists primarily of
assembly, under a Taiwanese subcontract, with about $5 of
labor costs. So, while the trade statistics record that an
iPod sold in the United States incurs $150 of trade deficit
with China, only a tiny fraction of the $150 was actually
earned by China.

Hal Varian, chief economist for Google, summarized
the results of this study very nicely:

Ultimately, there is no simple answer to who makes the iPod
or where it is made. The iPod, like many other products, is
made in several countries by dozens of companies, with each
stage of production contributing a different amount to the
final value.The real value of the iPod doesn't lie in its parts or
even in putting those parts together. The bulk of the iPod’s
value is in the conception and design of the iPod.That is why
Apple gets $80 for each of these video iPods it sells, which
is by far the largest piece of value added in the entire supply
chain.Those clever folks at Apple figured out how to combine
451 mostly generic parts into a valuable product. They may
not make the iPod, but they created it. In the end, that’s what
really matters.'

Evidence indicates that this process of “slicing up the value
added” is typical of manufacturing activities in the United
States and other high-income countries.

Globalization occurs in financial markets as well
as in goods markets. Financial integration is seen in the

! See the website listings in the Further Reading section at the
end of this chapter.
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accelerated pace of lending and borrowing among nations
as well as in the convergence of interest rates among dif-
ferent countries.The major causes of financial-market inte-
gration have been the dismantling of restrictions on capital
flows among nations, cost reductions, and innovations in
financial markets, particularly the use of new kinds of finan-
cial instruments.

Financial integration among nations has undoubtedly
led to gains from trade, as nations with productive uses for
capital can borrow from countries with excess savings. In
the last two decades, Japan and China have served as the
world’s major lending countries. Surprisingly, the United
States has been the world’s largest borrower—partly
because of its low national saving rate and partly because
of the dynamism of its industries, such as information and
biomedical technologies.

Global integration of goods and financial markets has
produced impressive gains from trade in the form of lower
prices, increased innovation, and more rapid economic
growth. But these gains have been accompanied by painful
side effects.

One consequence of economic integration is the
unemployment and lost profits that occur when low-
cost foreign producers displace domestic production. For
example, from 1980 to 2007, U.S. employment in textiles
and apparel fell from 2 million to 0.6 million workers.The
unemployed textile workers found little solace in the fact
that consumers were enjoying declining prices for Chi-
nese clothing. Those who lose from increased international
trade are the tireless advocates of “protectionism” in the
form of tariffs and quotas on international trade.

A second consequence comes when financial integra-
tion triggers international financial crises. The latest crisis
began in mid-2007 when a decline in U.S. housing prices
spilled over into stock and bond markets around the world.
One might ask why the Indian stock market should decline
20 or 30 percent because of problems in the U.S. housing
market. The contagion arising from such disturbances is
the result of closely linked markets. The irrational exuber-
ance in financial markets in the 2000s led to extremely
small risk premiums, raising asset prices around the world.
When investors turned pessimistic in 2007 and 2008, risk
premiums rose everywhere, including on Indian assets.

Globalization raises many new issues for policymak-
ers. Are the gains from trade worth the domestic costs in
terms of social disruption and dislocation? Should coun-
tries attempt to insulate themselves from global financial
crises by walling off their financial markets? Does integra-
tion lead to greater income inequality? How should central
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banks respond to financial instabilities that spread around
the world? These questions are on the minds of policymak-
ers who are attempting to deal with globalization.

MONEY: THE LUBRICANT
OF EXCHANGE

If specialization permits people to concentrate on
particular tasks, money then allows people to trade
their specialized outputs for the vast array of goods
and services produced by others.

Money is the means of payment in the form of
currency and checks used to buy things. Money is a
lubricant that facilitates exchange. When everyone
trusts and accepts money as payment for goods and
debts, trade is facilitated. Just imagine how compli-
cated economic life would be if you had to barter
goods for goods every time you wanted to buy a pizza
or go to a concert. What services could you offer
Sal’s Pizza? What could you barter with your college
to cover your tuition? Money acts as a matchmaker
between buyers and sellers, effortlessly effecting little
marriages of mutual self-interest billions of times
every day.

Governments control the money supply through
their central banks. But like other lubricants, money
can get overheated and damage the economic
engine. It can grow out of control and cause a hyper-
inflation, in which prices increase very rapidly. When
that happens, people concentrate on spending their
money quickly, before it loses its value, rather than
investing it for the future. That’s what happened to
several Latin American countries in the 1980s, and
many former socialist economies in the 1990s, when
they had inflation rates exceeding 1000 percent or
even 10,000 percent per year. Imagine getting your
paycheck and having it lose 20 percent of its value by
the end of the week!

Money is the medium of exchange. Proper man-
agement of the financial system is one of the major
issues for government macroeconomic policy in all
countries.

CAPITAL

The two great input partners in the productive pro-
cess are labor and capital. We know what labor is,
because we are all workers who rent our time for
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wages. The other partner is capital—a produced and
durable input which is itself an output of the econ-
omy. Capital consists of a vast and specialized array of
machines, buildings, computers, software, and so on.

Most of us do not realize how much our daily
activities depend upon capital, including the houses
where we live, the highways on which we drive, and
the wires that bring electricity and cable TV to our
homes. The total net capital stock in the U.S. econ-
omy in 2008, including government-owned, busi-
ness, and residential capital, amounted to more than
$150,000 per person.

Unlike land and labor, capital has to be produced
before you can use it. For example, some companies
build textile machines, which are then used to make
shirts; some companies build farm tractors, which
are then used to help produce corn.

Use of capital involves time-consuming, round-
about methods of production. People learned long
ago that indirect and roundabout production tech-
niques often are more efficient than direct methods
of production. For example, the most direct method
of catching fish is to wade into a stream and grab
fish with your hands, but this yields more frustration
than fish. By using a fishing rod (which is capital
equipment), fishing time becomes more productive
in terms of fish caught per day. By using even more
capital, in the form of nets and fishing boats, fishing
becomes productive enough to feed many people
and provide a good living to those who operate the
specialized nets and equipment.

Growth from the Sacrifice of Current Consumption.
If people are willing to save—to abstain from pres-
ent consumption and wait for future consumption—
society can devote resources to new capital goods. A
larger stock of capital helps the economy grow faster
by pushing out the PPF. Look back at Figure 1-5 to
see how forgoing current consumption in favor of
investment adds to future production possibilities.
High rates of saving and investment help explain
how Taiwan, China, and other Asian countries have
grown so fast over the last three decades. By contrast,
many poor countries are caught in a vicious circle
called the “poverty trap.” They have low incomes and
few productive outlets for their savings, they save and
invest little, they grow slowly, and as a consequence
they fall further behind in the economic standings
of nations.
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We summarize as follows:

Economic activity involves forgoing current
consumption to increase our capital. Every time we
invest—building a new factory or road, increasing the
years or quality of education, or increasing the stock
of useful technical knowledge—we are enhancing
the future productivity of our economy and increas-
ing future consumption.

Capital and Private Property
In a market economy, capital typically is privately
owned, and the income from capital goes to individ-
uals. Every patch of land has a deed, or title of own-
ership; almost every machine and building belongs
to an individual or corporation. Property rights bestow
on their owners the ability to use, exchange, paint,
dig, drill, or exploit their capital goods. These capi-
tal goods also have market values, and people can
buy and sell the capital goods for whatever price the
goods will fetch. The ability of individuals to own and
profit from capital is what gives capitalism its name.

However, while our society is one built on private
property, property rights are limited. Society deter-
mines how much of “your” property you may bequeath
to your heirs and how much must go in inheritance
taxes to the government. Society determines how much
your factory can pollute and where you can park your
car. Even your home is not your castle: you must obey
zoning laws and, if necessary, make way for a road.

Interestingly enough, the most valuable economic
resource, labor, cannot be turned into a commodity
that is bought and sold as private property. Since the
abolition of slavery, it has been illegal to treat human
earning power like other capital assets. You are not
free to sell yourself; you must rent yourself at a wage.

Property Rights for Capital
and Pollution

Economists often emphasize the importance
of property rights in an efficient market
economy. Property rights define how individuals or firms
can own, buy, sell,and use capital goods and other property.
These rights are enforced through the legal framework,
which constitutes the set of laws within which a society
operates.An efficient and acceptable legal framework for a
market economy includes the definition of clear property
rights, the laws of contract, and a system for adjudicating
disputes.
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Poor countries have discovered that it is difficult to
have an efficient market economy when there are no laws
enforcing contracts or guaranteeing that a company can
keep its own profits.And when the legal framework breaks
down, as in war-torn Iraq after 2003, people begin to fear
for their lives. They have little time or inclination to make
long-term investments for the future. Production falls and
the quality of life deteriorates. Indeed, many of the most
horrifying African famines were caused by civil war and the
breakdown in the legal order, not by bad weather.

The environment is another example where poorly
designed property rights harm the economy. Water and
air are generally open-access resources, meaning that no
one owns or controls them.As the saying goes,“Everyone’s
business is nobody’s business.” In this area, people do not
weigh all the costs of their actions. Someone might throw
trash into the water or emit smoke into the air because
the costs of dirty water or foul air are borne by other
people. By contrast, people are less likely to throw trash
on their own lawn or burn coal in their own living room
because they themselves will bear the costs.

In recent years, economists have proposed extending
property rights to environmental commodities by selling
or auctioning permits to pollute and allowing them to be
traded on markets. Preliminary evidence suggests that this
extension of property rights has given much more power-
ful incentives to reduce pollution efficiently.

We have highlighted some key features of a mod-
ern economy: Specialization and the division of
labor among people and countries create great effi-
ciencies; increased production makes trade possible;
money allows trade to take place efficiently; and a
sophisticated financial system allows people’s savings
to flow smoothly into other people’s capital.

C. THE VISIBLE HAND OF
GOVERNMENT

In an idealized market economy, all goods and ser-
vices are voluntarily exchanged for money at competi-
tive market prices that reflect consumer valuations
and social costs. Such a system squeezes the maximum
in consumer satisfaction out of a society’s available
resources. In reality, however, no economy actually
conforms totally to the idealized world of the smoothly
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functioning invisible hand. Rather, economic imper-
fections lead to such ills as pollution, unemployment,
financial panics, and extremes of wealth and poverty.

No government anywhere in the world, at any
time, no matter how conservative it claims to be,
keeps its hands off the economy. Governments take
on many tasks in response to the flaws in the market
mechanism. The military, the police, and the national
weather service are typical areas of government activ-
ity. Socially useful ventures such as space exploration
and scientific research benefit from government
funding. Governments may regulate some businesses
(such as finance and drugs) while subsidizing others
(such as education and biomedical research). Gov-
ernments tax their citizens and redistribute some of
the proceeds to the elderly and needy.

How do governments perform their functions?
Governments operate by requiring people to pay
taxes, obey regulations, and consume certain collec-
tive goods and services. Because of its coercive powers,
the government can perform functions that would not
be possible under voluntary exchange. Government
coercion increases the freedoms and consumption
of those who benefit while reducing the incomes and
opportunities of those who are taxed or regulated.

Governments have three main economic func-
tions in a market economy:

1. Governments increase e¢fficiency by promoting
competition, curbing externalities like pollution,
and providing public goods.

2. Governments promote equily by using tax and
expenditure programs to redistribute income
toward particular groups.

3. Governments foster macroeconomic stability and
growth—reducing unemployment and inflation
while encouraging economic growth—through
fiscal and monetary policy.

We will examine briefly each function.

EFFICIENCY

Adam Smith recognized that the virtues of the market
mechanism are fully realized only when the checks
and balances of perfect competition are present.
What is meant by perfect competition? This techni-
cal term refers to a market in which no firm or con-
sumer is large enough to affect the market price. For
example, the wheat market is perfectly competitive
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because the largest wheat farm, producing only a
minuscule fraction of the world’s wheat, can have no
appreciable effect upon the price of wheat.

The invisible-hand doctrine applies to economies
in which all markets are perfectly competitive. Per-
fectly competitive markets will produce an efficient
allocation of resources, so the economy is on its
production-possibility frontier. When all industries
are subject to the checks and balances of perfect
competition, as we will see later in this book, markets
will produce the bundle of outputs most desired by
consumers using the most efficient techniques and
the minimum amount of inputs.

Alas, there are many ways that markets can fall
short of efficient perfect competition. The three
most important ones involve imperfect competition,
such as monopolies; externalities, such as pollution;
and public goods, such as national defense and light-
houses. In each case, market failure leads to ineffi-
cient production or consumption, and government
can play a useful role in curing the disease.

Imperfect Competition
One serious deviation from an efficient market comes
from imperfect competition or monopoly elements. Whereas
under perfect competition no firm or consumer can
affect prices, imperfect competition occurs when a
buyer or seller can affect a good’s price. For example,
if the TV company or a labor union is large enough to
influence the price of TV service or labor, respectively,
some degree of imperfect competition has setin. When
imperfect competition arises, society may move inside
its PPF. This would occur, for example, if a single seller
(a monopolist) raised the price to earn extra profits.
The output of that good would be reduced below the
most efficient level, and the efficiency of the economy
would thereby suffer. In such a situation, the invisible-
hand property of markets may be violated.

What is the effect of imperfect competition?
Imperfect competition leads to prices that rise above
cost and to consumer purchases that are reduced
below efficient levels. The pattern of too high price
and too low output is the hallmark of the inefficien-
cies associated with imperfect competition.

In reality, almost all industries possess some mea-
sure of imperfect competition. Airlines, for example,
may have no competition on some of their routes
but face several rivals on others. The extreme case
of imperfect competition is the monopolist—a single
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supplier who alone determines the price of a particu-
lar good or service. For example, Microsoft has been
a monopolist in the production of Windows operat-
ing systems.

Over the last century, most governments have
taken steps to curb the most extreme forms of imper-
fect competition. Governments sometimes regulate
the price and profits of monopolies such as local
water, telephone, and electric utilities. In addition,
government antitrust laws prohibit actions such as
price fixing and agreements to divide up markets.
The most important check to imperfect competition,
however, is the opening of markets to competitors,
whether they be domestic or foreign. Few monop-
olies can long withstand the attack of competitors
unless governments protect them through tariffs or
regulations.

Externalities
A second type of inefficiency arises when there are
spillovers or externalities, which involve involun-
tary imposition of costs or benefits. Market transac-
tions involve voluntary exchange in which people
exchange goods or services for money. When a firm
buys a chicken to make frozen drumsticks, it buys the
chicken from its owner in the chicken market, and
the seller receives the full value of the hen. When you
buy a haircut, the barber receives the full value for
time, skills, and rent.

But many interactions take place outside markets.
While airports produce a lot of noise, they generally
do not compensate the people living around the air-
port for disturbing their peace. On the other hand,
some companies which spend heavily on research
and development have positive spillover effects for
the rest of society. For example, researchers at AT&T
invented the transistor and launched the electronic
revolution, but AT&T’s profits increased by only a
small fraction of the global social gains. In each case,
an activity has helped or hurt people outside the
marketplace; that is, there was an economic transac-
tion without an economic payment.

Externalities (or spillover effects) occur when
firms or people impose costs or benefits on others
outside the marketplace.

Negative externalities get most of the attention
in today’s world. As our society has become more
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densely populated and as the production of energy,
chemicals, and other materials increases, negative
externalities or spillover effects have grown from lit-
tle nuisances into major threats. This is where govern-
ments come in. Government regulations are designed
to control externalities like air and water pollution,
damage from strip mining, hazardous wastes, unsafe
drugs and foods, and radioactive materials.

In many ways, governments are like parents,
always saying no: Thou shalt not expose thy workers
to dangerous conditions. Thou shalt not pour out
poisonous smoke from thy factory chimney. Thou
shalt not sell mind-altering drugs. Thou shalt not
drive without wearing thy seat belt. And so forth.
Finding the correct balance between free markets
and government regulation is a difficult task that
requires careful analysis of the costs and benefits of
each approach. But few people today would argue
for returning to the unregulated economic jungle
where firms would be allowed to dump pollutants
like plutonium wherever they wanted.

Public Goods
While negative externalities like pollution or global
warming get most of the headlines, positive external-
ities are in fact of great economic significance. Con-
sider the gradual elimination of smallpox, a disease
which claimed millions of lives and disfigured even
more. No private firm would undertake the research
and vaccinations and fieldwork in far corners of the
world that were needed to combat the disease. Incen-
tives for private production were inadequate because
the benefits were so widely dispersed around the
world that firms could not capture the returns. The
benefits of eliminating communicable diseases can-
not be bought and sold in markets. Similar cases of
positive externalities are construction of a highway
network, operation of a national weather service,
and support of basic science.

The polar case of a positive externality is a pub-
lic good. Public goods are commodities which can
be enjoyed by everyone and from which no one can
be excluded. The classic example of a public good
is national defense. Suppose a country decides to
increase spending to defend its borders or to send
peacekeepers to troubled lands. All must pay the
piper and all will suffer the consequences, whether
they want to or not.
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However, once the government decides to buy the
public good, the market mechanism is still at work.
In providing public goods like national defense or
lighthouses, the government is behaving exactly like
any other large spender. By casting its dollar votes on
these items, it causes resources to flow there. Once
the dollar votes are cast, the market mechanism then
takes over and channels resources to firms so that the
lighthouses or tanks get produced.

Lighthouses as Public Goods
Lighthouses are an example of the concept

of public goods.They save lives and cargoes.
But lighthouse keepers cannot reach out to
collect fees from ships; nor, if they could, would it serve
an efficient social purpose for them to exact an economic
penalty on ships that use their services. The light can be
provided most efficiently free of charge, for it costs no
more to warn 100 ships than to warn a single ship of the
nearby rocks.

But wait a moment. A recent history determined that
lighthouses in England and Wales were in fact privately and
profitably operated in the early days.They were financed by
government-authorized “light duties” levied on ships which
used nearby ports. Perhaps, we might conclude, lighthouses
are not really public goods.

To understand the issues here, we need to return to
fundamentals. The two key attributes of a public good are
(I) that the cost of extending the service to an additional
person is zero (“nonrivalry”) and (2) that it is impos-
sible to exclude individuals from enjoying it (“nonex-
cludability”). Both these characteristics are applicable to
lighthouses.

But a “public” good is not necessarily publicly pro-
vided. Often, it is provided by no one. Moreover, just
because it is privately provided does not indicate that it
is efficiently provided or that a market mechanism can
pay for the lighthouse. The English example shows the
interesting case where, if provision of the public good can
be tied to another good or service (in this case, vessel
tonnage), and if the government gives private persons the
right to collect what are essentially taxes, then an alter-
native mechanism for financing the public good can be
found. Such an approach would work poorly where the
fees could not be easily tied to tonnage (such as in inter-
national waterways). And it would not work at all if the
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government refused to privatize the right to collect light
duties on shipping.

America shows quite a different experience. From
its earliest days, the United States believed that naviga-
tional aids should be government-provided. Indeed, one of
the first acts of the first Congress, and America’s first
public-works law, provided that “the necessary support,
maintenance, and repairs of all lighthouses, beacons, [and]
buoys . . . shall be defrayed out of the Treasury of the
United States.”

But, like many public goods, lighthouses were provided
meager funding, and it is interesting to note what happened
in the absence of navigational aids. A fascinating case lies off
the east coast of Florida, which is a treacherous waterway
with a 200-mile reef lying submerged a few feet below the
surface in the most active hurricane track of the Atlantic
Ocean. This heavily used channel was prime territory for
storm, shipwreck, and piracy.

There were no lighthouses in Florida until 1825, and
no private-sector lighthouses were ever built in this area.
The market responded vigorously to the perils, however.
What arose from the private sector was a thriving “wreck-
ing” industry. Wreckers were ships that lurked near the
dangerous reefs waiting for an unfortunate boat to become
disabled. The wreckers would then appear, offer their help
in saving lives and cargo, tow the boat into the appropriate
port, and then claim a substantial part of the value of the
cargo. Wrecking was the major industry of south Florida in
the mid-nineteenth century and made Key West the rich-
est town in America at that time.

While wreckers probably had positive value added,
they provided none of the public-good attributes of light-
houses. Indeed, because many cargoes were insured, there
was significant “moral hazard” involved in navigation. Con-
nivance between wreckers and captains often enriched
both at the expense of owners and insurance companies.
It was only when the U.S. Lighthouse Service, financed by
government revenues, began to build lighthouses through
the Florida channel that the number of shipwrecks began
to decrease—and the wreckers were gradually driven out
of business.

Lighthouses are no longer a central issue of public pol-
icy today and are mainly of interest to tourists. They have
been largely replaced by the satellite-based Global Position-
ing System (GPS), which is also a public good provided free
by the government. But the history of lighthouses reminds
us of the problems that can arise when public goods are
inefficiently provided.
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Taxes. The governmentmust find the revenues to pay
for its public goods and for its income-redistribution
programs. Such revenues come from taxes levied on
personal and corporate incomes, on wages, on sales
of consumer goods, and on other items. All levels of
government—city, state, and federal—collect taxes
to pay for their spending.

Taxes sound like another “price”—in this case
the price we pay for public goods. But taxes differ
from prices in one crucial respect: taxes are not vol-
untary. Everyone is subject to the tax laws; we are all
obligated to pay for our share of the cost of public
goods. Of course, through our democratic process,
we as citizens choose both the public goods and the
taxes to pay for them. However, the close connec-
tion between spending and consumption that we see
for private goods does not hold for taxes and pub-
lic goods. I pay for a hamburger only if I want one,
but I must pay my share of the taxes used to finance
defense and public schools even if I don’t care a bit
for these activities.

EQUITY

Our discussion of market failures like monopoly or
externalities focused on defects in the allocative role
of markets—imperfections that can be corrected by
careful intervention. But assume for the moment that
the economy functioned with complete efficiency—
always on the production-possibility frontier and
never inside it, always choosing the right amount of
public versus private goods, and so forth. Even if the
market system worked perfectly, it might still lead to
a flawed outcome.

Markets do not necessarily produce a fair distri
bution of income. A market economy may produce
inequalities in income and consumption that are not
acceptable to the electorate.

Why might the market mechanism produce an
unacceptable solution to the question for whom? The
reason is that incomes are determined by a wide
variety of factors, including effort, education, inheri-
tance, factor prices, and luck. The resulting income
distribution may not correspond to a fair outcome.
Moreover, recall that goods follow dollar votes and
not the greatest need. A rich man’s cat may drink
the milk that a poor boy needs to remain healthy.
Does this happen because the market is failing? Not
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at all, for the market mechanism is doing its job—
putting goods in the hands of those who have the
dollar votes. Even the most efficient market system
may generate great inequality.

Often the income distribution in a market system
is the result of accidents of birth. Every year Forbes
magazine lists the 400 richest Americans, and it’s
impressive how many of them either received their
wealth by inheritance or used inherited wealth as a
springboard to even greater wealth. Would every-
one regard that as necessarily right or ideal? Should
someone be allowed to become a billionaire simply
by inheriting 5000 square miles of rangeland or the
family’s holding of oil wells? That’s the way the cookie
crumbles under laissez-faire capitalism.

For most of American history, economic growth
was a rising tide that lifted all boats, raising the
incomes of the poor as well as those of the rich. But
over the last three decades, changes in family struc-
ture and declining wages of the less skilled and less
educated have reversed the trend. With a return to
greater emphasis on the market has come greater
homelessness, more children living in poverty, and
deterioration of many of America’s central cities.

Income inequalities may be politically or ethically
unacceptable. A nation does not need to accept the
outcome of competitive markets as predetermined
and immutable; people may examine the distribu-
tion of income and decide it is unfair. If a democratic
society does not like the distribution of dollar votes
under a laissez-faire market system, it can take steps
to change the distribution of income.

Let’s say that voters decide to reduce income
inequality. What tools could the government use to
implement that decision? First, it can engage in pro-
gressive taxation, taxing large incomes at a higher rate
than small incomes. It might impose heavy taxes on
wealth or on large inheritances to break the chain
of privilege. The federal income and inheritance
taxes are examples of such redistributive progressive
taxation.

Second, because low tax rates cannot help those
who have no income at all, governments can make
transfer payments, which are money payments to peo-
ple. Such transfers today include aid for the elderly,
blind, and disabled and for those with dependent
children, as well as unemployment insurance for
the jobless. This system of transfer payments pro-
vides a “safety net” to protect the unfortunate from
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privation. And, finally, governments sometimes sub-
sidize consumption of low-income groups by pro-
viding food stamps, subsidized medical care, and
low-cost housing—though in the United States, such
spending comprises a relatively small share of total
spending.

Tax and transfer programs have always been
controversial. Few people think about the public
goods that their tax dollars are buying when they fill
out their tax returns or look at the big deductions
in their paychecks. Yet people also feel that societies
must provide the basic necessities to everyone—for
food, schooling, and health care.

What can economics contribute to debates about
equality? Economics as a science cannot answer such
normative questions as how much of our incomes
should be taxed, how much income should be trans-
ferred to poor families, or what is the proper size of
the public sector. These are political questions that
are answered at the ballot box in our democratic
societies.

Economics can, however, analyze the costs and
benefits of different redistributive systems. Econo-
mists have devoted much time to analyzing the
impact of different tax systems (such as those based
on income or consumption). They have also studied
whether giving poor people cash rather than goods
and services is likely to be a more efficient way of
reducing poverty.

And economics can remind us that the market
giveth and the market taketh away. In a world of
rapid structural change, we should always remem-
ber, “There, but for the grace of supply and demand,
go I.”

MACROECONOMIC GROWTH
AND STABILITY

Since its origins, capitalism has been plagued by
periodic bouts of inflation (rising prices) and reces-
sion (high unemployment). Since World War II, for
example, there have been 10 recessions in the United
States, some putting millions of people out of work.
These fluctuations are known as the business cycle.
Today, thanks to the intellectual contribution of
John Maynard Keynes and his followers, we know
how to control the worst excesses of the business
cycle. By careful use of fiscal and monetary policies,
governments can affect output, employment, and
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inflation. The fiscal policies of government involve
the power to tax and the power to spend. Monetary
policy involves determining the supply of money
and interest rates; these affect investment in capi-
tal goods and other interest-rate-sensitive spending.
Using these two fundamental tools of macroeco-
nomic policy, governments can influence the level
of total spending, the rate of growth and level of
output, the levels of employment and unemploy-
ment, and the price level and rate of inflation in an
economy.

Governments in advanced industrial coun-
tries have successfully applied the lessons of the
Keynesian revolution over the last half-century.
Spurred on by active monetary and fiscal policies,
the market economies witnessed a period of unprec-
edented economic growth in the three decades after
World War II.

In the 1980s, governments became more con-
cerned with designing macroeconomic policies to
promote long-term objectives, such as economic
growth and productivity. (Economic growth denotes
the growth in a nation’s total output, while productiv-
ity represents the output per unit input or the effi-
ciency with which resources are used.) For example,
tax rates were lowered in most industrial countries in
order to improve incentives for saving and produc-
tion. Many economists emphasize the importance
of public saving through smaller budget deficits as a
way to increase national saving and investment.

Macroeconomic policies for stabilization and
economic growth include fiscal policies (of taxing
and spending) along with monetary policies (which
affect interest rates and credit conditions). Since
the development of macroeconomics in the 1930s,
governments have succeeded in curbing the worst
excesses of inflation and unemployment.

Table 2-1 summarizes the economic role played
by government today. It shows the important govern-
mental functions of promoting efficiency, achieving
a fairer distribution of income, and pursuing the
macroeconomic objectives of economic growth and
stability. In all advanced industrial societies we find
some variant of a mixed economy, in which the mar-
ket determines output and prices in most individual
sectors while government steers the overall economy
with programs of taxation, spending, and monetary
regulation.
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Failure of market economy

Inefficiency:
Monopoly Encourage competition
Externalities Intervene in markets
Public goods Encourage beneficial activities
Inequality:

Unacceptable inequalities Redistribute income

of income and wealth

Macroeconomic problems:

Business cycles (high infla-
tion and unemployment)

Stabilize through

Slow economic growth Stimulate growth

Government intervention

macroeconomic policies
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Current examples of government policy

Antitrust laws, deregulation
Antipollution laws, antismoking ordinances

Provide public education, build roads

Progressive taxation of income and wealth

Income-support or transfer programs
(e.g., subsidize health care)

Monetary policies (e.g., changes in money supply
and interest rates)

Fiscal policies (e.g., taxes and spending programs)
Improve efficiency of tax system

Raise national savings rate by reducing budget
deficit or increasing budget surplus

TABLE 2-1. Government Can Remedy the Shortcomings of the Market

THE RISE OF THE WELFARE STATE

Our textbook focuses on the mixed market economy
of modern industrialized nations. It will be useful to
trace its history briefly. Before the rise of the market
economy, going back to medieval times, aristocra-
cies and town guilds directed much of the economic
activity in Europe and Asia. However, about two cen-
turies ago, governments began to exercise less and
less power over prices and production methods. Feu-
dalism gradually gave way to markets, or what we call
the “market mechanism.”

In most of Europe and North America, the nine-
teenth century became the age of laissez-faire. This
doctrine, which translates as “leave us alone,” holds
that government should interfere as little as pos-
sible in economic affairs and leave economic deci-
sions to the private decision making of buyers and
sellers. Many governments adopted this economic
philosophy starting in the middle of the nineteenth
century.

Nevertheless, a century ago, the many excesses
of capitalism—including monopolies and trusts, cor-
ruption, dangerous products, and poverty—led most
industrialized countries to retreat from unbridled
laissez-faire. Government’s role expanded steadily as it
regulated businesses, levied income taxes, and pro-

vided a social safety net for the elderly, unemployed,
and impoverished.

This new system, called the welfare state, is one in
which markets direct the detailed activities of day-to-
day economic life while government regulates social
conditions and provides pensions, health care, and
other necessities for poor families.

Conservative Backlash
Many critics of the welfare state worried that govern-
ment interventions were tilting the scales in favor
of socialism, in which the state owns, operates, and
regulates much of the economy. In 1942, the great
Harvard economist Joseph Schumpeter argued that
the United States was “capitalism living in an oxygen
tent” on its march to socialism. Capitalism’s success
would breed alienation and self-doubt, sapping its
efficiency and innovation.

Libertarian critics like Friedrich Hayek and
Milton Friedman argued for a return to free mar-
kets and minimal government. This group argued
the state is overly intrusive; governments create
monopoly; government failures are just as pervasive
as market failures; high taxes distort the allocation of
resources; social security threatens to drain the pub-
lic purse; environmental regulations dull the spirit of
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enterprise; and government attempts to stabilize the
economy only reduce growth and increase inflation.
In short, for some, government is the problem rather
than the solution.

Beginning around 1980, the tide turned as con-
servative governments in many countries began to
reduce taxes and deregulate government’s control
over the economy. Many government-owned indus-
tries were privatized, income-tax rates were lowered,
and the generosity of many welfare programs was
reduced.

The most dramatic turn toward the market
came in Russia and the socialist countries of Eastern
Europe. After decades of extolling the advantages
of a governmentrun command economy, beginning
around 1990, these countries scrapped central planning
and made the difficult transition to a decentralized
market economy. China, while still run by the Commu-
nist party bureaucracy, has enjoyed an economic boom
in the last three decades by allowing private enterprises
and foreign firms to operate within its borders. Many
formerly socialist regimes in India, Africa, and Latin
America have embraced capitalism and reduced the
role of government in their economies.

The Mixed Economy Today
In weighing the relative merits of state and market,
public debate often oversimplifies the complex choices
that societies face. Markets have worked miracles in
some countries. But markets need well-crafted legal and
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political structures, along with the social overhead capi-
tal that promotes trade and ensures a stable financial
system. Without these governmental structures, mar-
kets often produce corrupt capitalism, great inequality,
pervasive poverty, and declining living standards.

In economic affairs, success has many parents,
while failure is an orphan. The success of market
economies may lead people to overlook the impor-
tant contribution of collective actions. Government
programs have helped reduce poverty and malnutri-
tion and have reduced the scourge of terrible diseases
like tuberculosis and polio. Even as the world’s largest
economies head into a deep recession in 2008-2009,
macroeconomic policies help to stem financial-market
panics and reduce the length and severity of business
cycles. State-supported science has split the atom, dis-
covered the DNA molecule, and explored space.

The debate about government’s successes and fail-
ures demonstrates that drawing the boundary between
market and government is an enduring problem. The
tools of economics are indispensable to help societ-
ies find the golden mean between an efficient market
mechanism and publicly decided regulation and redis-
tribution. The good mixed economy is, perforce, the
limited mixed economy. But those who would reduce
government to the constable plus a few lighthouses are
living in a dream world. An efficient and humane soci-
ety requires both halves of the mixed system—market
and government. Operating a modern economy with-
out both is like trying to clap with one hand.

.

D

SUMMARY

A. The Market Mechanism

1. In an economy like the United States, most economic
decisions are made in markets, which are mechanisms
through which buyers and sellers meet to trade and to
determine prices and quantities for goods and services.
Adam Smith proclaimed that the invisible hand of markets
would lead to the optimal economic outcome as individ-
uals pursue their own self-interest. And while markets are
far from perfect, they have proved remarkably effective
at solving the problems of how, what, and for whom.

2. The market mechanism works as follows to determine
the what and the how: The dollar votes of people affect
prices of goods; these prices serve as guides for the

amounts of the different goods to be produced. When
people demand more of a good, its price will increase
and businesses can profit by expanding production of
that good. Under perfect competition, a business must
find the cheapest method of production, efficiently
using labor, land, and other factors; otherwise, it will
incur losses and be eliminated from the market.

3. At the same time that the what and how problems are
being resolved by prices, so is the problem of for whom.
The distribution of income is determined by the own-
ership of factors of production (land, labor, and capi-
tal) and by factor prices. People possessing fertile land
or the ability to hit home runs will earn many dollar
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votes to buy consumer goods. Those without property
or with skills, color, or sex that the market undervalues
will receive low incomes.

B. Trade, Money, and Capital

4. As economies develop, they become more special-
ized. Division of labor allows a task to be broken into
a number of smaller chores that can each be mastered
and performed more quickly by a single worker. Spe-
cialization arises from the increasing tendency to use
roundabout methods of production that require many
specialized skills. As individuals and countries become
increasingly specialized, they tend to concentrate on
particular commodities and trade their surplus output
for goods produced by others. Voluntary trade, based
on specialization, benefits all.

5. Trade in specialized goods and services today relies on
money to lubricate its wheels. Money is the universally
acceptable medium of exchange—including primarily
currency and checking deposits. It is used to pay for
everything from apple tarts to zebra skins. By accepting
money, people and nations can specialize in produc-
ing a few goods and can then trade them for others;
without money, we would waste much time negotiating
and bartering.

6. Capital goods—produced inputs such as machinery,
structures, and inventories of goods in process—permit
roundabout methods of production thatadd much toa
nation’s output. These roundabout methods take time
and resources to get started and therefore require a
temporary sacrifice of present consumption in order
to increase future consumption. The rules that define
how capital and other assets can be bought, sold, and
used are the system of property rights. In no economic
system are private-property rights unlimited.

C. TheVisible Hand of Government

7. Although the market mechanism is an admirable way
of producing and allocating goods, sometimes market

10.

11.
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failures lead to deficiencies in the economic outcomes.
The government may step in to correct these failures.
Its role in a modern economy is to ensure efficiency, to
correct an unfair distribution of income, and to pro-
mote economic growth and stability.

Markets fail to provide an efficient allocation of
resources in the presence of imperfect competition or
externalities. Imperfect competition, such as monop-
oly, produces high prices and low levels of output. To
combat these conditions, governments regulate busi-
nesses or put legal antitrust constraints on business
behavior. Externalities arise when activities impose
costs or bestow benefits that are not paid for in the
marketplace. The government may decide to step in
and regulate these spillovers (as it does with air pol-
lution) or provide for public goods (as in the case of
public health).

Markets do not necessarily produce a fair distribu-
tion of income; they may spin off unacceptably high
inequality of income and consumption. In response,
governments can alter the pattern of incomes (the for
whom) generated by market wages, rents, interest, and
dividends. Modern governments use taxation to raise
revenues for transfers or income-support programs
that place a financial safety net under the needy.
Since the development of macroeconomics in the
1930s, the government has undertaken a third role:
using fiscal powers (of taxing and spending) and mon-
etary policy (affecting credit and interest rates) to pro-
mote long-run economic growth and productivity and
to tame the business cycle’s excesses of inflation and
unemployment.

Drawing the right boundary between market and gov-
ernment is an enduring problem for societies. Eco-
nomics is indispensable in finding the golden mean
between an efficient market and publicly decided reg-
ulation and redistribution. An efficient and humane
society requires both halves of the mixed system—
market and government.

CONCEPTS FOR REVIEW

The Market Mechanism Features of a Modern Economy Government’s Economic Role
market, market mechanism specialization and division of labor efficiency, equity, stability
markets for goods and for factors money inefficiencies: monopoly and

of production factors of production (land, labor, externalities
prices as signals capital) inequity of incomes under markets
market equilibrium capital, private property, and property  macroeconomic policies:
perfect and imperfect competition rights fiscal and monetary policies

Adam Smith’s invisible-hand doctrine

stabilization and growth



QUESTIONS FOR DISCUSSION

43

FURTHER READING AND INTERNET WEBSITES

Further Reading

A useful discussion of globalization is contained in
“Symposium on Globalization in Perspective,” Journal of
Economic Perspectives, Fall 1998.

For examples of the writings of libertarian economists,
see Milton Friedman, Capitalism and Freedom (University
of Chicago Press, 1963), and Friedrich Hayek, The Road to
Serfdom (University of Chicago Press, 1994).

A strong defense of government interventions is found in a
history of the 1990s by Nobel Prize winner Joseph E. Stiglitz,
The Roaring Nineties: A New History of the World'’s Most Prosperous
Decade (Norton, New York, 2003). Paul Krugman’s columns
in The New York Times are a guide to current economic issues
from the perspective of one of America’s most distinguished
economists; his most recent book, The Great Unraveling:
Losing Our Way in the New Century (Norton, New York, 2003),
collects his columns from the early 2000s.

A fascinating example of how a small economy is organized
without money is found in R. A. Radford, “The Economic

Organization of a P.O.W. Camp,” Economica, vol. 12,
November 1945, pp. 189-201.

Websites

You can explore recent analyses of the economy along
with a discussion of major economic policy issues in the
Economic Report of the President at www.access.gpo.gov/eop/.
See wwuw.whitehouse.gov for federal budget information
and as an entry point into the useful Economic Statistics
Briefing Room.

The study of the iPod is Jason Dedrick, Kenneth L.
Kraemer, and Greg Linden, “Who Profits from Innovation
in Global Value Chains? A Study of the iPod and Notebook
PCs,” available at http://pcic.merage.uci.edu/papers/2008/
WhoProfits.pdf. Hal Varian’s review is Hal R. Varian, “An
iPod Has Global Value: Ask the (Many) Countries That
Make It,” The New York Times, June 28, 2007, available by
Internet search.

QUESTIONS FOR DISCUSSION

1. What determines the composition of national output?
In some cases, we say that there is “consumer sover-
eignty,” meaning that consumers decide how to spend
their incomes on the basis of their tastes and market
prices. In other cases, decisions are made by political
choices of legislatures. Consider the following exam-
ples: transportation, education, police, energy effi-
ciency of appliances, health-care coverage, television
advertising. For each, describe whether the allocation
is by consumer sovereignty or by political decision.
Would you change the method of allocation for any of
these goods?

2. When a good is limited, some means must be found
to ration the scarce commodity. Some examples of
rationing devices are auctions, ration coupons, and
first-come, first-served systems. What are the strengths
and weaknesses of each? Explain carefully in what
sense a market mechanism “rations” scarce goods and
services.

3. This chapter discusses many “market failures,” areas in
which the invisible hand guides the economy poorly,
and describes the role of government. Is it possible that
there are, as well, “government failures,” government

attempts to curb market failures that are worse than
the original market failures? Think of some examples
of government failures. Give some examples in which
government failures are so bad that it is better to live
with the market failures than to try to correct them.

4. Consider the following cases of government inter-
vention: regulations to limit air pollution, income
support for the poor, and price regulation of a tele-
phone monopoly. For each case, (a) explain the mar-
ket failure, () describe a government intervention to
treat the problem, and (¢) explain how “government
failure” (see the definition in question 3) might arise
because of the intervention.

5. The circular flow of goods and inputs illustrated in Fig-
ure 2-1 has a corresponding flow of dollar incomes and
spending. Draw a circular-flow diagram for the dollar
flows in the economy, and compare it with the circular
flow of goods and inputs. What is the role of money in
the dollar circular flow?

6. Consider three periods of American history: (a) the
early 1800s, when Jones lived on an isolated farm
cut off from the rest of the world; (b) the late 1940s,
when Smith lived in a country where domestic trade
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and exchange was extensive but international trade
was cut off because of damage from World War II; and
(¢) 2009, when Hall lives in a globalized world that pro-
motes trade with all countries.

Suppose you were living in each of these situations.
Describe the opportunities for specialization and divi-
sion of labor of Jones, Smith, and Hall. Explain how
the globalized world in (¢) both allows greater produc-
tivity of Hall and allows a much greater variety of con-
sumption goods. Give specific examples in each case.

. “Lincoln freed the slaves. With one pen stroke he

destroyed much of the capital the South had accumu-
lated over the years.” Comment.

. The table to the right shows some of the major expen-

ditures of the federal government. Explain how each
one relates to the economic role of government.

. Why does the saying “No taxation without represen-

tation” make sense for public goods but not private
goods? Explain the mechanisms by which individuals
can “protest” against (@) taxes that are thought exces-
sive to pay for defense spending, (b) tolls that are
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thought excessive to pay for a bridge, and (¢) prices
that are thought excessive for an airline flight from
New York to Miami.

Major Expenditure Categories
for Federal Government

Federal spending,
Budget category 2009 ($, billion)
Health care 713
National defense 675
Social security 649
Income security 401
Natural resources and environment 36
International affairs 38

Source: Office of Management and Budget, Budget of the United States
Government, Fiscal Year 2009.
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Basic Elements of Supply and Demand

What is a cynic? A man who knows the price of everything and
the value of nothing.

Oscar Wilde

The first two chapters introduced the basic problems
that every economy must solve: What shall be pro-
duced? How shall goods be produced? And for whom
should goods be produced?

We also saw that the modern mixed economy
relies primarily on a system of markets and prices to
solve the three central problems. Recall that the fun-
damental building blocks of an economy are the dual
monarchy of tastes and technology. “Consumer sov-
ereignty” operating through dollar votes determines
what gets produced and where the goods go, but
technologies influence costs, prices, and what goods
are available. Our task in this chapter is to describe in
detail how this process works in a market economy.

Markets are like the weather—sometimes stormy,
sometimes calm, but always changing. Yet a careful
study of markets will reveal certain forces underly-
ing the apparently random movements. To forecast
prices and outputs in individual markets, you must
first master the analysis of supply and demand.

Take the example of gasoline prices, illustrated
in Figure 3-1. (This graph shows the “real gasoline
price,” or the price corrected for movements in the
general price level.) Demand for gasoline and other
oil products rose sharply after World War II as real
gasoline prices fell and people moved increasingly to
the suburbs. Then, in the 1970s, supply restrictions,

wars among producers, and political revolutions
reduced production, with the consequent price spikes
seen after 1973 and 1979. In the years that followed, a
combination of energy conservation, smaller cars, the
growth of the information economy, and expanded
production around the world led to falling oil prices.
War in Iraq and growing world demand for petroleum
after 2002 produced yet further turmoil in oil mar-
kets. As Figure 3-1 shows, the real price of gasoline (in
2008 prices) fell from around $3.50 per gallon in 1980
to around $1.50 per gallon in the 1990s and then rose
to $4 per gallon by the summer of 2008.

Whatlay behind these dramatic shifts? Economics
has a very powerful tool for explaining such changes
in the economic environment. Itis called the theory of
supply and demand. This theory shows how consumer
preferences determine consumer demand for com-
modities, while business costs are the foundation of
the supply of commodities. The increases in the price
of gasoline occurred either because the demand for
gasoline had increased or because the supply of oil
had decreased. The same is true for every market,
from Internet stocks to diamonds to land: changes
in supply and demand drive changes in output and
prices. If you understand how supply and demand
work, you have gone a long way toward understand-
ing a market economy.
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4.5

BASIC ELEMENTS OF SUPPLY AND DEMAND
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FIGURE 3-1. Gasoline Prices Move with Demand and Supply Changes

Gasoline prices have fluctuated sharply over the last half-century. Supply reductions in

the 1970s produced two dramatic “oil shocks,” which provoked social unrest and calls for
increased regulation. Reductions in demand from new energy-saving technologies led to
the long decline in price after 1980. Rapid growth in world demand for oil relative to supply
produced steeply growing price trends in the 2000s. The tools of supply and demand are

crucial for understanding these trends.

Source: U.S. Departments of Energy and Labor. The price of gasoline has been converted into 2008 prices using the

consumer price index.

This chapter introduces the notions of supply
and demand and shows how they operate in competi-
tive markets for individual commodities. We begin with
demand curves and then discuss supply curves. Using
these basic tools, we will see how the market price is
determined where these two curves intersect—where
the forces of demand and supply are just in balance.
Itis the movement of prices—the price mechanism—
which brings supply and demand into balance or
equilibrium. This chapter closes with some examples
of how supply-and-demand analysis can be applied.

A. THE DEMAND SCHEDULE

Both common sense and careful scientific observa-
tion show that the amount of a commodity people
buy depends on its price. The higher the price of an

article, other things held constant,' the fewer units
consumers are willing to buy. The lower its market
price, the more units of it are bought.

There exists a definite relationship between the
market price of a good and the quantity demanded
of that good, other things held constant. This rela-
tionship between price and quantity bought is called
the demand schedule, or the demand curve.

Let’s look at a simple example. Table 3-1 pres-
ents a hypothetical demand schedule for cornflakes.
At each price, we can determine the quantity of
cornflakes that consumers purchase. For example,

! Later in this chapter we discuss the other factors that influ-
ence demand, including income and tastes. The term “other
things held constant” simply means we are varying the
price without changing any of these other determinants of
demand.
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Demand Schedule for Cornflakes

(1) (2)

Price Quantity demanded
($ per box) (millions of boxes per year)
P
A 5 9
B 4 10
C 3 12
D 2 15
E 1 20

TABLE 3-1. The Demand Schedule Relates Quantity
Demanded to Price

At each market price, consumers will want to buy a certain
quantity of cornflakes. As the price of cornflakes falls, the
quantity of cornflakes demanded will rise.

at $5 per box, consumers will buy 9 million boxes
per year.

At a lower price, more cornflakes are bought.
Thus, at a price of $4, the quantity bought is 10 mil-
lion boxes. At yet a lower price (P) equal to $3, the
quantity demanded (Q) is still greater, at 12 mil-
lion. And so forth. We can determine the quantity
demanded at each listed price in Table 3-1.

THE DEMAND CURVE

The graphical representation of the demand sched-
ule is the demand curve. We show the demand curve in
Figure 3-2, which graphs the quantity of cornflakes
demanded on the horizontal axis and the price of
cornflakes on the vertical axis. Note that quantity
and price are inversely related; that is, Q goes up
when P goes down. The curve slopes downward,
going from northwest to southeast. This impor-
tant property is called the law of downward-sloping
demand. It is based on common sense as well as eco-
nomic theory and has been empirically tested and
verified for practically all commodities—cornflakes,
gasoline, college education, and illegal drugs being
a few examples.

Law of downward-sloping demand: When the
price of a commodity is raised (and other things
are held constant), buyers tend to buy less of the
commodity. Similarly, when the price is lowered,
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FIGURE 3-2. A Downward-Sloping Demand Curve
Relates Quantity Demanded to Price

In the demand curve for cornflakes, price (P) is measured
on the vertical axis while quantity demanded (Q) is mea-
sured on the horizontal axis. Each pair of (P, Q) numbers
from Table 3-1 is plotted as a point, and then a smooth
curve is passed through the points to give us a demand
curve, DD. The negative slope of the demand curve illus-
trates the law of downward-sloping demand.

other things being constant, quantity demanded
increases.

Quantity demanded tends to fall as price rises for
two reasons:

1. First is the substitution effect, which occurs
because a good becomes relatively more expen-
sive when its price rises. When the price of good
A rises, I will generally substitute goods B, C,
D, . .. for it. For example, as the price of beef
rises, I eat more chicken.

2. A higher price generally also reduces quantity
demanded through the income effect. This
comes into play because when a price goes up, I
find myself somewhat poorer than I was before.
If gasoline prices double, I have in effect less real
income, so I will naturally curb my consumption
of gasoline and other goods.
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Market Demand
Our discussion of demand has so far referred to “the”
demand curve. But whose demand is it? Mine? Yours?
Everybody’s? The fundamental building block for
demand is individual preferences. However, in this
chapter we will always focus on the market demand,
which represents the sum total of all individual
demands. The market demand is what is observable
in the real world.

The market demand curve is found by adding together
the quantities demanded by all individuals at each price.

Does the market demand curve obey the law of
downward-sloping demand? It certainly does. If prices
drop, for example, the lower prices attract new cus-
tomers through the substitution effect. In addition, a
price reduction will induce extra purchases of goods
by existing consumers through both the income and
the substitution effects. Conversely, a rise in the price
of a good will cause some of us to buy less.

The Explosive Growth in Computer Use
We can illustrate the law of downward-

sloping demand for the case of personal
computers (PCs). The prices of the first
PCs were high, and their computing power was relatively
modest. They were found in few businesses and even fewer
homes. It is hard to believe that just 20 years ago students
wrote most of their papers in longhand and did most cal-
culations by hand or with simple calculators!

But the prices of computing power fell sharply over
the last four decades. As the prices fell, new buyers were
enticed to buy their first computers. PCs came to be widely
used for work, for school, and for fun. In the 2000s, as the
value of computers increased with the development of the
Internet, including video and personal Web pages, yet more
people jumped on the computer bandwagon. Worldwide,
PC sales totaled around 250 million in 2007.

Figure 3-3 shows the prices and quantities of com-
puters and peripheral equipment in the United States as
calculated by government statisticians. The prices reflect
the cost of purchasing computers with constant quality—
that is, they take into account the rapid quality change
of the average computer purchased.You can see how fall-
ing prices along with improved software, increased utility
of the Internet and e-mail, and other factors have led to an
explosive growth in computer output.

BASIC ELEMENTS OF SUPPLY AND DEMAND

Forces behind the Demand Curve
What determines the market demand curve for corn-
flakes or gasoline or computers? A whole array of fac-
tors influences how much will be demanded ata given
price: average levels of income, the size of the popu-
lation, the prices and availability of related goods,
individual and social tastes, and special influences.

® The average income of consumers is a key determi-
nant of demand. As people’s incomes rise, individ-
uals tend to buy more of almost everything, even if
prices don’t change. Automobile purchases tend
to rise sharply with higher levels of income.

® The size of the markel—measured, say, by the
population—clearly affects the market demand
curve. California’s 40 million people tend to buy
40 times more apples and cars than do Rhode
Island’s 1 million people.

® The prices and availability of related goods influ-
ence the demand for a commodity. A particularly
important connection exists among substitute
goods—ones that tend to perform the same
function, such as cornflakes and oatmeal, pens
and pencils, small cars and large cars, or oil and
natural gas. Demand for good A tends to be low
if the price of substitute product B is low. (For
example, as computer prices fell, what do you
think happened to the demand for typewriters?)

® In addition to these objective elements, there is
a set of subjective elements called tastes or pref-
erences. Tastes represent a variety of cultural and
historical influences. They may reflect genuine
psychological or physiological needs (for liquids,
love, or excitement). And they may include artifi-
cially contrived cravings (for cigarettes, drugs, or
fancy sports cars). They may also contain a large
element of tradition or religion (eating beef is
popular in America but taboo in India, while
curried jellyfish is a delicacy in Japan but would
make many Americans gag).

® Finally, special influences will affect the demand
for particular goods. The demand for umbrellas
is high in rainy Seattle but low in sunny Phoenix;
the demand for air conditioners will rise in hot
weather; the demand for automobiles will be low
in New York, where public transportation is plen-
tiful and parking is a nightmare.

The determinants of demand are summarized in
Table 3-2, which uses automobiles as an example.
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FIGURE 3-3. Declining Computer Prices Have Fueled an Explosive Growth in Computer
Power

The prices of computers and peripheral devices are measured in terms of the cost of pur-
chasing a given bundle of characteristics (such as memory or speed of calculations). The
real price of computer power has fallen by a factor of 8000 since 1965. Falling prices along
with higher incomes and a growing variety of uses have led to a 140,000-fold growth in the
quantity of computers (or, really, computational power) produced.

Source: Department of Commerce estimates of real output and prices. Note that the data are plotted on ratio scales.

Factors affecting the

demand curve Example for automobiles

1. Average income As incomes rise, people increase car purchases.

2. Population A growth in population increases car purchases.

3. Prices of related goods Lower gasoline prices raise the demand for cars.

4. Tastes Having a new car becomes a status symbol.

5. Special influences Special influences include availability of alternative forms of transportation,

safety of automobiles, expectations of future price increases, etc.

TABLE 3-2. Many Factors Affect the Demand Curve
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Shifts in Demand
As economic life evolves, demand changes inces-
santly. Demand curves sit still only in textbooks.

Why does the demand curve shift? Because influ-
ences other than the good’s price change. Let’s work
through an example of how a change in a nonprice
variable shifts the demand curve. We know that the
average income of Americans rose sharply during
the long economic boom of the 1990s. Because
there is a powerful income effect on the demand
for automobiles, this means that the quantity of
automobiles demanded at each price will rise. For
example, if average incomes rose by 10 percent, the
quantity demanded at a price of $10,000 might rise
from 10 million to 12 million units. This would be
a shift in the demand curve because the increase in
quantity demanded reflects factors other than the
good’s own price.

The net effect of the changes in underlying
influences is what we call an increase in demand. An
increase in the demand for automobiles is illustrated
in Figure 3-4 as a rightward shift in the demand
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FIGURE 3-4. Increase in Demand for Automobiles

As elements underlying demand change, the demand for
automobiles is affected. Here we see the effect of rising
average income, increased population, and lower gasoline
prices on the demand for automobiles. We call this shift of
the demand curve an increase in demand.

BASIC ELEMENTS OF SUPPLY AND DEMAND

curve. Note that the shift means that more cars will
be bought at every price.

You can test yourself by answering the follow-
ing questions: Will a warm winter shift the demand
curve for heating oil leftward or rightward? Why?
What will happen to the demand for baseball tickets
if young people lose interest in baseball and watch
basketball instead? What will a sharp fall in the price
of personal computers do to the demand for type-
writers? What happens to the demand for a college
education if wages are falling for blue-collar jobs
while salaries for college-educated workers are ris-
ing rapidly?

When there are changes in factors other than a
good’s own price which affect the quantity purchased,
we call these changes shifts in demand. Demand
increases (or decreases) when the quantity demanded
at each price increases (or decreases).

Movements along Curves versus

Shifts of Curves

One of the most important points that you
must understand in economics is the dif-

ference between movements along a curve and shifts of
a curve. In the present case, do not confuse a change in
demand (which denotes a shift of the demand curve) with a
change in the quantity demanded (which means moving along,
or moving to a different point, on the same demand curve
after a price change).

A change in demand occurs when one of the elements
underlying the demand curve shifts. Take the case of pizzas.
Suppose incomes increase and people want to spend part
of their extra income on pizzas for a given pizza price. In
other words, higher incomes will increase demand and shift
the demand curve for pizzas out and to the right. This is a
shift in the demand for pizzas.

By contrast, suppose that a new technology reduces
pizza costs and prices. This leads to a change in quantity
demanded that occurs because consumers tend to buy
more pizzas as pizza prices fall, all other things remaining
constant. Here, the increased purchases result not from an
increase in demand but from the pizza-price decrease.This
change represents a movement along the demand curve, not
a shift of the demand curve.
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B. THE SUPPLY SCHEDULE

Let us now turn from demand to supply. The supply
side of a market typically involves the terms on which
businesses produce and sell their products. The sup-
ply of tomatoes tells us the quantity of tomatoes that
will be sold at each tomato price. More precisely, the
supply schedule relates the quantity supplied of a
good to its market price, other things constant. In
considering supply, the other things that are held
constant include input prices, prices of related goods,
and government policies.

The supply schedule (or supply curve) for a com-
modity shows the relationship between its market
price and the amount of that commodity that pro-
ducers are willing to produce and sell, other things
held constant.

THE SUPPLY CURVE

Table 3-3 shows a hypothetical supply schedule for
cornflakes, and Figure 3-5 plots the data from the
table in the form of a supply curve. These data show
that at a cornflakes price of $1 per box, no corn-
flakes at all will be produced. At such a low price,
breakfast cereal manufacturers might want to devote
their factories to producing other types of cereal,
like bran flakes, that earn them more profit than
cornflakes. As the price of cornflakes increases, ever
more cornflakes will be produced. At ever-higher
cornflakes prices, cereal makers will find it profitable
to add more workers and to buy more automated
cornflakes-stuffing machines and even more corn-
flakes factories. All these will increase the output of
cornflakes at the higher market prices.

Figure 3-5 shows the typical case of an upward-
sloping supply curve for an individual commodity.
One important reason for the upward slope is “the
law of diminishing returns” (a concept we will learn
more about later). Wine will illustrate this important
law. If society wants more wine, then additional labor
will have to be added to the limited land sites suit-
able for producing wine grapes. Each new worker
will be adding less and less extra product. The price
needed to coax out additional wine output is there-
fore higher. By raising the price of wine, society can
persuade wine producers to produce and sell more
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Supply Schedule for Cornflakes
(1) (2)

Price Quantity supplied
($ per box) (millions of boxes per year)
P
A 5 18
B 4 16
C 3 12
D 2 7
E 1 0

TABLE 3-3. Supply Schedule Relates Quantity Supplied
to Price

The table shows, for each price, the quantity of cornflakes
that cereal makers want to produce and sell. Note the posi-
tive relation between price and quantity supplied.
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FIGURE 3-5. Supply Curve Relates Quantity Supplied
to Price

The supply curve plots the price and quantity pairs from
Table 3-3. A smooth curve is passed through these points
to give the upward-sloping supply curve, SS.

wine; the supply curve for wine is therefore upward-
sloping. Similar reasoning applies to many other
goods as well.
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Forces behind the Supply Curve
In examining the forces determining the supply
curve, the fundamental point to grasp is that produc-
ers supply commodities for profit and not for fun or
charity. One major element underlying the supply
curve is the cost of production. When production costs
for a good are low relative to the market price, it is
profitable for producers to supply a great deal. When
production costs are high relative to price, firms pro-
duce little, switch to the production of other prod-
ucts, or may simply go out of business.

Production costs are primarily determined by
the prices of inputs and technological advances. The
prices of inputs such as labor, energy, or machin-
ery obviously have a very important influence on
the cost of producing a given level of output. For
example, when oil prices rose sharply in 2007, the
increase raised the price of energy for manufactur-
ers, increased their production costs, and lowered
their supply. By contrast, as computer prices fell
over the last three decades, businesses increasingly
substituted computerized processes for other inputs,
as for example in payroll or accounting operations;
this increased supply.

An equally important determinant of production
costs is technological advances, which consist of changes
that lower the quantity of inputs needed to produce
the same quantity of output. Such advances include
everything from scientific breakthroughs to better
application of existing technology or simply reorga-
nization of the flow of work. For example, manufac-
turers have become much more efficient in recent
years. It takes far fewer hours of labor to produce an
automobile today than it did just 10 years ago. This
advance enables car makers to produce more auto-
mobiles at the same cost. To give another example,
if Internet commerce allows firms to compare more
easily the prices of necessary inputs, that will lower
the cost of production.

But production costs are not the only ingredient
that goes into the supply curve. Supply is also influ-
enced by the prices of related goods, particularly goods
that are alternative outputs of the production pro-
cess. If the price of one production substitute rises,
the supply of another substitute will decrease. An
interesting example occurred in U.S. farming. The
government has raised the subsidy on automotive
ethanol to reduce imports of foreign oil. Ethanol
is today primarily made from corn. The increased
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demand for corn (a shift in the demand curve for
corn) increased the corn price. As a result, farmers
planted corn instead of soybeans. The net result was
that the supply of soybeans declined and soybean
prices rose. All of this occurred because of a subsidy
to reduce oil imports.

Government policy also has an important impact on
the supply curve. We just discussed the case of etha-
nol subsidies and corn production. Environmental
and health considerations determine what technol-
ogies can be used, while taxes and minimum-wage
laws can significantly affect input prices. Government
trade policies have a major impact upon supply. For
instance, when a free-trade agreement opens up the
U.S. market to Mexican footwear, the total supply of
footwear in the United States increases.

Finally, special influences atfect the supply curve.
The weather exerts an important influence on farm-
ing and on the ski industry. The computer indus-
try has been marked by a keen spirit of innovation,
which has led to a continuous flow of new products.
Market structure will affect supply, and expectations
about future prices often have an important impact
upon supply decisions.

Table 3-4 highlights the important determinants
of supply, using automobiles as an example.

Shifts in Supply
Businesses are constantly changing the mix of prod-
ucts and services they provide. What lies behind these
changes in supply behavior?

When changes in factors other than a good’s own
price affect the quantity supplied, we call these changes
shifts in supply. Supply increases (or decreases) when
the amount supplied increases (or decreases) at each
market price.

When automobile prices change, producers
change their production and quantity supplied, but
the supply and the supply curve do not shift. By con-
trast, when other influences affecting supply change,
supply changes and the supply curve shifts.

We can illustrate a shift in supply for the auto-
mobile market. Supply would increase if the intro-
duction of costsaving computerized design and
manufacturing reduced the labor required to pro-
duce cars, if autoworkers took a pay cut, if there
were lower production costs in Japan, or if the gov-
ernment repealed environmental regulations on the
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Example for automobiles

Computerized manufacturing lowers production costs and increases supply.

A reduction in the wage paid to autoworkers lowers production costs and

If truck prices fall, the supply of cars rises.

Removing quotas and tariffs on imported automobiles increases total
automobile supply.

Internet shopping and auctions allow consumers to compare the prices of

different dealers more easily and drives high-cost sellers out of business.

TABLE 3-4. Supply Is Affected by Production Costs and Other Factors

industry. Any of these elements would increase the
supply of automobiles in the United States at each
price. Figure 3-6 illustrates an increase in the supply
of automobiles.

To test your understanding of supply shifts, think
about the following: What would happen to the world
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FIGURE 3-6. Increased Supply of Automobiles

As production costs fall, the supply of automobiles in-
creases. At each price, producers will supply more auto-
mobiles, and the supply curve therefore shifts to the right.
(What would happen to the supply curve if Congress were
to put a restrictive quota on automobile imports?)

supply curve for oil if a revolution in Saudi Arabia led
to declining oil production? What would happen to
the supply curve for clothing if tariffs were slapped
on Chinese imports into the United States? What
happens to the supply curve for computers if Intel
introduces a new computer chip that dramatically
increases computing speeds?

As you answer the questions above, make sure to
keep in mind the difference between moving along
a curve and a shift of the curve. Here that distinction
applies to supply curves, whereas earlier we applied
it to demand curves. Look back at the gasoline-price
curve in Figure 3-1 on page 46. When the price of oil
rose because of political disturbances in the 1970s,
this led to an inward shift of the supply curve. When
sales of gasoline declined in response to the higher
price, that was a movement along the demand curve.

Does the history of computer prices and quanti-
ties shown in Figure 3-3 on page 49 look more like
shifting supply or shifting demand? (Question 8 at
the end of this chapter explores this issue further.)

How would you describe a rise in chicken pro-
duction that was induced by a rise in chicken prices?
What about the case of a rise in chicken production
because of a fall in the price of chicken feed?

C. EQUILIBRIUM OF SUPPLY
AND DEMAND

Up to this point we have been considering demand
and supply in isolation. We know the amounts that
are willingly bought and sold at each price. We have
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seen that consumers demand different amounts
of cornflakes, cars, and computers as a function of
these goods’ prices. Similarly, producers willingly
supply different amounts of these and other goods
depending on their prices. But how can we put both
sides of the market together?

The answer is that supply and demand interact
to produce an equilibrium price and quantity, or a
market equilibrium. The market equilibrium comes
at that price and quantity where the forces of sup-
ply and demand are in balance. At the equilibrium
price, the amount that buyers want to buy is just
equal to the amount that sellers want to sell. The
reason we call this an equilibrium is that, when the
forces of supply and demand are in balance, there
is no reason for price to rise or fall, as long as other
things remain unchanged.

Let us work through the cornflakes example in
Table 3-5 to see how supply and demand determine a
market equilibrium; the numbers in this table come
from Tables 3-1 and 3-3. To find the market price
and quantity, we find a price at which the amounts
desired to be bought and sold just match. If we try
a price of $5 per box, will it prevail for long? Clearly
not. As row A in Table 3-5 shows, at $5 producers
would like to sell 18 million boxes per year while
demanders want to buy only 9. The amount supplied
at $5 exceeds the amount demanded, and stocks
of cornflakes pile up in supermarkets. Because too
few consumers are chasing too many cornflakes, the
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price of cornflakes will tend to fall, as shown in col-
umn (5) of Table 3-5.

Say we try $2. Does that price clear the market?
A quick look at row D shows that at $2 consumption
exceeds production. Cornflakes begin to disappear
from the stores at that price. As people scramble
around to find their desired cornflakes, they will
tend to bid up the price of cornflakes, as shown in
column (5) of Table 3-5.

We could try other prices, but we can easily
see that the equilibrium price is $3, or row C in
Table 3-5. At $3, consumers’ desired demand exactly
equals producers’ desired production, each of which
is 12 units. Only at $3 will consumers and suppliers
both be making consistent decisions.

A market equilibrium comes at the price at which
quantity demanded equals quantity supplied. At that
equilibrium, there is no tendency for the price to
rise or fall. The equilibrium price is also called the
market-clearing price. This denotes that all supply and
demand orders are filled, the books are “cleared” of
orders, and demanders and suppliers are satisfied.

EQUILIBRIUMWITH SUPPLY AND
DEMAND CURVES
We often show the market equilibrium through a

supply-and-demand diagram like the one in Figure 3-7;
this figure combines the supply curve from Figure 3-5

Combining Demand and Supply for Cornflakes

(1) (2)

Possible Quantity demanded
price (millions of boxes
($ per box) per year)

A 5 9
B 4 10
C % 12
D 2 15
13 1 20

(3) 4) (5)

Quantity supplied
(millions of boxes State of Pressure
per year) market on price
18 Surplus I Downward
16 Surplus { Downward
12 Equilibrium Neutral
7 Shortage T Upward
0 Shortage T Upward

TABLE 3-5. Equilibrium Price Comes Where Quantity Demanded Equals Quantity Supplied

The table shows the quantities supplied and demanded at different prices. Only at the equi-
librium price of $3 per box does amount supplied equal amount demanded. At too low a
price there is a shortage and price tends to rise. Too high a price produces a surplus, which

will depress the price.
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FIGURE 3-7. Market Equilibrium Comes at the
Intersection of Supply and Demand Curves

The market equilibrium price and quantity come at the
intersection of the supply and demand curves. At a price of
$3, at point C, firms willingly supply what consumers will-
ingly demand. When the price is too low (say, at $2), quan-
tity demanded exceeds quantity supplied, shortages occur,
and the price is driven up to equilibrium. What occurs at
a price of $4?

with the demand curve from Figure 3-2. Combining
the two graphs is possible because they are drawn with
exactly the same variables and units on each axis.

We find the market equilibrium by looking for
the price at which quantity demanded equals quan-
tity supplied. The equilibrium price comes at the intersec-
tion of the supply and demand curves, at point C.

How do we know that the intersection of the sup-
ply and demand curves is the market equilibrium?
Let us repeat our earlier experiment. Start with the
initial high price of $5 per box, shown at the top of
the price axis in Figure 3-7. At that price, suppliers
want to sell more than demanders want to buy. The
result is a surplus, or excess of quantity supplied over
quantity demanded, shown in the figure by the blue
line labeled “Surplus.” The arrows along the curves
show the direction that price tends to move when a
market is in surplus.
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At a low price of $2 per box, the market shows a
shortage, or excess of quantity demanded over quan-
tity supplied, here shown by the blue line labeled
“Shortage.” Under conditions of shortage, the com-
petition among buyers for limited goods causes the
price to rise, as shown in the figure by the arrows
pointing upward.

We now see that the balance or equilibrium of
supply and demand comes at point C, where the sup-
ply and demand curves intersect. At point C, where
the price is $3 per box and the quantity is 12 units,
the quantities demanded and supplied are equal: there
are no shortages or surpluses; there is no tendency
for price to rise or fall. At point Cand only at point C,
the forces of supply and demand are in balance and
the price has settled at a sustainable level.

The equilibrium price and quantity come where
the amount willingly supplied equals the amount
willingly demanded. In a competitive market, this
equilibrium is found at the intersection of the sup-
ply and demand curves. There are no shortages or
surpluses at the equilibrium price.

Effect of a Shift in Supply or Demand
The analysis of the supply-and-demand apparatus
can do much more than tell us about the equilibrium
price and quantity. It can also be used to predict the
impact of changes in economic conditions on prices
and quantities. Let’s change our example to the staff
of life, bread. Suppose that a spell of bad weather
raises the price of wheat, a key ingredient of bread.
That shifts the supply curve for bread to the left. This
is illustrated in Figure 3-8(a), where the bread sup-
ply curve has shifted from SSto $'S’. In contrast, the
demand curve has not shifted because people’s sand-
wich demand is unaffected by farming weather.

What happens in the bread market? The bad har-
vest causes profit-maximizing bakers to produce less
bread at the old price, so quantity demanded exceeds
quantity supplied. The price of bread therefore rises,
encouraging production and thereby raising quan-
tity supplied, while simultaneously discouraging con-
sumption and lowering quantity demanded. The price
continues to rise until, at the new equilibrium price,
the amounts demanded and supplied are once again
equal.

As Figure 3-8(a) shows, the new equilibrium is
found at £', the intersection of the new supply curve
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FIGURE 3-8. Shifts in Supply or Demand Change Equilibrium Price and Quantity

(a) If supply shifts leftward, a shortage will develop at the original price. Price will be bid
up until quantities willingly bought and sold are equal, at new equilibrium E'. (b) A shift
in the demand curve leads to excess demand. Price will be bid up as equilibrium price and

quantity move upward to £".

§’S" and the original demand curve. Thus a bad har-
vest (or any leftward shift of the supply curve) raises
prices and, by the law of downward-sloping demand,
lowers quantity demanded.

Suppose that new baking technologies lower
costs and therefore increase supply. That means the
supply curve shifts down and to the right. Draw in a
new S”S" curve, along with the new equilibrium E".
Why is the equilibrium price lower? Why is the equi-
librium quantity higher?

We can also use our supply-and-demand appa-
ratus to examine how changes in demand affect
the market equilibrium. Suppose that there is
a sharp increase in family incomes, so everyone
wants to eat more bread. This is represented in
Figure 3-8(b) as a “demand shift” in which, at
every price, consumers demand a higher quantity
of bread. The demand curve thus shifts rightward
from DD to D'D’.

The demand shift produces a shortage of bread at
the old price. A scramble for bread ensues. Prices are
bid upward until supply and demand come back into
balance at a higher price. Graphically, the increase in
demand has changed the market equilibrium from £
to E” in Figure 3-8(b).

For both examples of shifts—a shift in supply and a
shift in demand—a variable underlying the demand or
supply curve has changed. In the case of supply, there
might have been a change in technology or input
prices. For the demand shift, one of the influences
affecting consumer demand—incomes, population,
the prices of related goods, or tastes—changed and
thereby shifted the demand schedule (see Table 3-6).

When the elements underlying demand or sup-
ply change, this leads to shifts in demand or supply
and to changes in the market equilibrium of price
and quantity.
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Demand and supply shifts Effect on price and quantity
If demand rises . . . The demand curve shifts to the right, Price *
and . .. Quantity T
If demand falls . . . The demand curve shifts to the left, Price ¥
and . .. Quantity +
If supply rises . . . The supply curve shifts to the right, Price ¢
and . .. Quantity
If supply falls . . . The supply curve shifts to the left, Price *
and . .. Quantity +

TABLE 3-6. The Effect on Price and Quantity of Different Demand and Supply Shifts

Interpreting Changes in Price

and Quantity
An importantissue thatarises is how to interpret price
and quantity changes. We sometimes hear, “Gasoline
demand does not obey the law of downward-sloping
demand. From 2003 to 2006 prices rose sharply [as
shown in Figure 3-1], yet U.S. gasoline consumption
went up rather than down. What do you economists
say about that!”

We cannot provide a definitive explanation
without a careful look at the forces affecting both
supply and demand. But the most likely explanation
for the paradox is that the rise in gasoline prices
over this period was due to shifts in demand rather
than movements along the demand curve. We know, for
example, that the Chinese and Indian economies
grew rapidly and their oil imports added to world
demand. Moreover, the number of automobiles in
the United States grew sharply, and the fuel effi-
ciency of the fleet declined, increasing the U.S.
demand for gasoline.

Economists deal with these sorts of questions all
the time. When prices or quantities change in a mar-
ket, does the situation reflect a change on the supply
side or the demand side? Sometimes, in simple situ-
ations, looking at price and quantity simultaneously
gives you a clue about whether it is the supply curve
or the demand curve that has shifted. For example, a
rise in the price of bread accompanied by a decreasein
quantity suggests that the supply curve has shifted to
the left (a decrease in supply). A rise in price accom-
panied by an increase in quantity indicates that the
demand curve for bread has probably shifted to the
right (an increase in demand).

Figure 3-9 illustrates the point. In both panel
(@) and panel (), quantity goes up. But in (a) the
price rises, and in () the price falls. Figure 3-9(a)
shows the case of an increase in demand, or a shift
in the demand curve. As a result of the shift, the
equilibrium quantity demanded increases from 10 to
15 units. The case of a movement along the demand
curve is shown in Figure 3-9(). In this case, a supply
shift changes the market equilibrium from point £ to
point E£”. As a result, the quantity demanded changes
from 10 to 15 units. But demand does not change in
this second case; rather, quantity demanded increases
as consumers move along their demand curve from £
to I in response to a price change.

Return to our example of the change in gaso-
line consumption from 2003 to 2006. Explain why
such events are best explained by the changes in Fig-
ure 3-9(a). Explain why the law of downward-sloping
demand is still alive in the gasoline market!

The Elusive Concept of Equilibrium

The notion of equilibrium is one of the
{2 most elusive concepts of economics. We

are familiar with equilibrium in our everyday
lives from seeing, for example, an orange sitting at the bot-
tom of a bowl or a pendulum at rest. In economics, equilib-
rium means that the different forces operating on a market
are in balance, so the resulting price and quantity reconcile
the desires of purchasers and suppliers. Too low a price
means that the forces are not in balance, that the forces
attracting demand are greater than the forces attracting
supply, so there is excess demand, or a shortage. We also
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(a) Shift of Demand
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(b) Movement along Demand Curve
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FIGURE 3-9. Shifts of and Movements along Curves

Start out with initial equilibrium at Eand a quantity of 10 units. In (a), an increase in
demand (i.e., a shift of the demand curve) produces a new equilibrium of 15 units at £'. In
(b), a shift in supply results in a movement along the demand curve from E to E".

know that a competitive market is a mechanism for pro-
ducing equilibrium. If the price is too low, demanders will
bid up the price to the equilibrium level.

The notion of equilibrium is tricky, however, as is seen
by the statement of a leading pundit: “Don’t lecture me
about supply and demand equilibrium. The supply of oil is
always equal to the demand for oil. You simply can’t tell

the difference” The pundit is right in an accounting sense.

Clearly the oil sales recorded by the oil producers should
be exactly equal to the oil purchases recorded by the oil
consumers. But this bit of arithmetic cannot repeal the laws
of supply and demand. More important, if we fail to under-
stand the nature of economic equilibrium, we cannot hope

to understand how different forces affect the marketplace.

In economics, we are interested in knowing the quan-
tity of sales that will clear the market, that is, the equilib-
rium quantity. We also want to know the price at which

consumers willingly buy what producers willingly sell. Only
at this price will both buyers and sellers be satisfied with
their decisions. Only at this price and quantity will there be
no tendency for price and quantity to change.

Only by looking at the equilibrium of supply and
demand can we hope to understand such paradoxes as the
fact that immigration may not lower wages in the affected
cities, that land taxes do not raise rents, and that bad har-
vests raise (yes, raise!) the incomes of farmers.

Supply, Demand, and Immigration
A fascinating and important example of supply and
demand, full of complexities, is the role of immigra-
tion in determining wages. If you ask people, they
are likely to tell you that immigration into California
or Florida surely lowers the wages of people in those
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(a) Immigration Alone
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(b) Immigration to Growing Cities
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FIGURE 3-10. Impact of Immigration on Wages

In (a), new immigrants cause the supply curve for labor to shift from SSto §'S’, lowering
equilibrium wages. But more often, immigrants go to cities with growing labor markets.
Then, as shown in (b), the wage changes are small if the supply increase comes in labor

markets with growing demand.

regions. It’s just supply and demand. They might
point to Figure 3-10(a), which shows a supply-and-
demand analysis of immigration. According to this
analysis, immigration into a region shifts the supply
curve for labor to the right and pushes down wages.
Careful economic studies cast doubt on this sim-
ple reasoning. A survey of the evidence concludes:

[The] effect of immigration on the labor market out-
comes of natives is small. There is no evidence of eco-
nomically significant reductions in native employment.
Most empirical analysis . . . finds that a 10 percent
increase in the fraction of immigrants in the popula-
tion reduces native wages by at most 1 percent.”

How can we explain the small impact of immigra-
tion on wages? Labor economists emphasize the high
geographic mobility of the American population. This
means that new immigrants will quickly spread around

% Rachel M. Friedberg and Jennifer Hunt, “The Impact of Immi-
grants on Host Country Wages, Employment, and Growth,”
Journal of Economic Perspectives, Spring 1995, pp. 23—44.

the entire country. Once they arrive, immigrants may
move to cities where they can get jobs—workers tend
to move to those cities where the demand for labor is
already rising because of a strong local economy.

This point is illustrated in Figure 3-10(5), where a
shift in labor supply to §'S" is associated with a higher
demand curve, D'D'. The new equilibrium wage at £”
is the same as the original wage at E. Another fac-
tor is that native-born residents may move out when
immigrants move in, so the total supply of labor is
unchanged. This would leave the supply curve for
labor in its original position and leave the wage
unchanged.

Immigration is a good example for demonstrating
the power of the simple tools of supply and demand.

RATIONING BY PRICES

Let us now take stock of what the market mechanism
accomplishes. By determining the equilibrium prices
and quantities, the market allocates or rations out
the scarce goods of the society among the possible
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uses. Who does the rationing? A planning board?
Congress? The president? No. The marketplace,
through the interaction of supply and demand, does
the rationing. This is rationing by the purse.

What goods are produced? This is answered by
the signals of market prices. High corn prices stim-
ulate corn production, whereas falling computer
prices stimulate a growing demand for computation.
Those who have the most dollar votes have the great-
est influence on what goods are produced.

For whom are goods produced? The power of the
purse dictates the distribution of income and con-
sumption. Those with higher incomes end up with
larger houses, fancier cars, and longer vacations.
When backed up by cash, the most urgently felt
needs get fulfilled through the demand curve.

BASIC ELEMENTS OF SUPPLY AND DEMAND

Even the how question is decided by supply and
demand. When corn prices are high, farmers buy
expensive tractors and more fertilizer and invest
in irrigation systems. When oil prices are high, oil
companies drill in deep offshore waters and employ
novel seismic techniques to find oil.

With this introduction to supply and demand,
we begin to see how desires for goods, as expressed
through demands, interact with costs of goods, as
reflected in supplies. Further study will deepen our
understanding of these concepts and will show how
these tools can be applied to other important areas.
But even this first survey will serve as an indispens-
able tool for interpreting the economic world in
which we live.

.

g
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SUMMARY

1. The analysis of supply and demand shows how a mar-
ket mechanism solves the three problems of what, how,
and for whom. A market blends together demands and
supplies. Demand comes from consumers who are
spreading their dollar votes among available goods
and services, while businesses supply the goods and
services with the goal of maximizing their profits.

A. The Demand Schedule

2. A demand schedule shows the relationship between
the quantity demanded and the price of a commodity,
other things held constant. Such a demand schedule,
depicted graphically by a demand curve, holds con-
stant other things like family incomes, tastes, and the
prices of other goods. Almost all commodities obey the
law of downward-sloping demand, which holds that quan-
tity demanded falls as a good’s price rises. This law is
represented by a downward-sloping demand curve.

3. Many influences lie behind the demand schedule for
the market as a whole: average family incomes, pop-
ulation, the prices of related goods, tastes, and spe-
cial influences. When these influences change, the
demand curve will shift.

B. The Supply Schedule

4. The supply schedule (or supply curve) gives the rela-
tionship between the quantity of a good that producers
desire to sell—other things constant—and that good’s
price. Quantity supplied generally responds positively
to price, so the supply curve is upward-sloping.

5. Elements other than the good’s price affect its supply.
The most important influence is the commodity’s pro-
duction cost, determined by the state of technology
and by input prices. Other elements in supply include
the prices of related goods, government policies, and
special influences.

C. Equilibrium of Supply and Demand

6. The equilibrium of supply and demand in a com-
petitive market occurs when the forces of supply and
demand are in balance. The equilibrium price is the
price at which the quantity demanded just equals the
quantity supplied. Graphically, we find the equilibrium
at the intersection of the supply and demand curves.
At a price above the equilibrium, producers want to
supply more than consumers want to buy, which results
in a surplus of goods and exerts downward pressure on
price. Similarly, too low a price generates a shortage,
and buyers will therefore tend to bid price upward to
the equilibrium.

7. Shifts in the supply and demand curves change
the equilibrium price and quantity. An increase in
demand, which shifts the demand curve to the right,
will increase both equilibrium price and quantity. An
increase in supply, which shifts the supply curve to
the right, will decrease price and increase quantity
demanded.

8. To use supply-and-demand analysis correctly, we must
(@) distinguish a change in demand or supply (which
produces a shift of a curve) from a change in the
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quantity demanded or supplied (which represents a
movement along a curve); (b) hold other things con-
stant, which requires distinguishing the impact of
a change in a commodity’s price from the impact of
changes in other influences; and (¢) look always for
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the supply-and-demand equilibrium, which comes at
the point where forces acting on price and quantity are
in balance.

9. Competitively determined prices ration the limited
supply of goods among those who demand them.

CONCEPTS FOR REVIEW

supply-and-demand analysis
demand schedule or curve, DD
law of downward-sloping demand
influences affecting demand curve

supply schedule or curve, SS
influences affecting supply curve
equilibrium price and quantity
shifts of supply and demand curves

all other things held constant
rationing by prices

FURTHER READING AND INTERNET WEBSITES

Further Reading

Supply-and-demand analysis is the single mostimportant and
useful tool in microeconomics. Supply-and-demand analysis
was developed by the great British economist Alfred Marshall
in Principles of Economics, 9th ed. (New York, Macmillan,
[1890] 1961). To reinforce your understanding, you might
look in textbooks on intermediate microeconomics. Two
good references are Hal R. Varian, Intermediate Microeconomics:
A Modern Approach, 6th ed. (Norton, New York, 2002), and
Edwin Mansfield and Gary Yohe, Microeconomics: Theory and
Applications, 10th ed. (Norton, New York, 2000).

A recent survey of the economic issues in immigration is
in George Borjas, Heaven’s Door: Immigration Policy and the
American Economy (Princeton University Press, Princeton,
N.J., 1999).

Websites

Websites in economics are proliferating rapidly, and it is
hard to keep up with all the useful sites. A good place to
start is always rfe.org/. A good starting point for multiple
sites in economics is rfe.org/OtherInt/MultSub/index. himl,
and the Google search engine has its own economics site
at directory.google.com/Top/Science/Social_Sciences/Economics/.
Another useful starting point for Internet resources in
economics can be found at www.oswego.edu/~economic/
econweb. htm.

You can examine a recent study of the impact of
immigration on American society from the National
Academy of Sciences, The New Americans (1997), at www. nap.
edu. This site provides free access to over 1000 studies from
economics and the other social and natural sciences.

QUESTIONS FOR DISCUSSION

1. a. Define carefully what is meant by a demand sched-
ule or curve. State the law of downward-sloping
demand. Illustrate the law of downward-sloping
demand with two cases from your own experience.

b. Define the concept of a supply schedule or curve.
Show that an increase in supply means a rightward
and downward shift of the supply curve. Contrast
this with the rightward and upward shift of the
demand curve implied by an increase in demand.

2. What might increase the demand for hamburgers?
What would increase the supply? What would inex-
pensive frozen pizzas do to the market equilibrium for
hamburgers? To the wages of teenagers who work at
McDonald’s?

3. Explain why the price in competitive markets settles
down at the equilibrium intersection of supply and
demand. Explain what happens if the market price
starts out too high or too low.
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4.

5.

CHAPTER 3

Explain why each of the following is false:

a. Afreeze in Brazil’s coffee-growing region will lower
the price of coffee.

b. “Protecting” American textile manufacturers from
Chinese clothing imports will lower clothing prices
in the United States.

c. The rapid increase in college tuitions will lower
the demand for college.

d. The war against drugs will lower the price of
domestically produced marijuana.

The following are four laws of supply and demand. Fill

in the blanks. Demonstrate each law with a supply-and-

demand diagram.

a. An increase in demand generally raises price and
raises quantity demanded.

b. Adecrease in demand generally
and _________ quantity demanded.

c. An increase in supply generally lowers price and
raises quantity demanded.

d. A decrease in supply generally
and ________ quantity demanded.

price

price

. For each of the following, explain whether quantity

demanded changes because of a demand shift or a price

change, and draw a diagram to illustrate your answer:

a. As a result of increased military spending, the
price of Army boots rises.

b. Fish prices fall after the pope allows Catholics to
eat meat on Friday.

c. An increase in gasoline taxes lowers the consump-
tion of gasoline.

d. After the Black Death struck Europe in the four-
teenth century, wages rose.

. Examine the graph for the price of gasoline in Fig-

ure 3-1, on page 46. Then, using a supply-and-demand

diagram, illustrate the impact of each of the following

on price and quantity demanded:

a. Improvements in transportation lower the costs of
importing oil into the United States in the 1960s.

BASIC ELEMENTS OF SUPPLY AND DEMAND

b. After the 1973 war, oil producers cut oil produc-
tion sharply.

c. After 1980, smaller automobiles get more miles
per gallon.

d. Arecord-breaking cold winter in 1995-1996 unex-
pectedly raises the demand for heating oil.

e. Rapid economic growth in the early 2000s leads to
a sharp upturn in oil prices.

. Examine Figure 3-3 on page 49. Does the price-

quantity relationship look more like a supply curve or
a demand curve? Assuming that the demand curve was
unchanged over this period, trace supply curves for
1965 and 2008 that would have generated the (P, Q)
pairs for those years. Explain what forces might have
led to the shift in the supply curve.

. From the following data, plot the supply and demand

curves and determine the equilibrium price and
quantity:

Supply and Demand for Pizzas

Quantity Quantity
demanded supplied
Price (pizzas per (pizzas per

($ per pizza) semester) semester)
10 0 40
8 10 30
6 20 20
4 30 10
2 40 0
0 125 0

What would happen if the demand for pizzas tripled at
each price? What would occur if the price were initially
set at $4 per pizza?
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CHAPTER

Supply and Demand: Elasticity

and Applications

You cannot teach a parrot to be an economist simply by teaching it
to say “supply” and “demand.”

Anonymous

We now move from our introductory survey to a
detailed study of microeconomics—of the behavior
of individual firms, consumers, and markets. Indi-
vidual markets contain much of the grand sweep and
drama of economic history and the controversies of
economic policy. Within the confines of microeco-
nomics we will study the reasons for the vast dispari-
ties in earnings between neurosurgeons and textile
workers. Microeconomics is crucial to understanding
why computer prices have fallen so rapidly and why
the use of computers has expanded exponentially.
We cannot hope to understand the bitter debates
about health care or the minimum wage without
applying the tools of supply and demand to these sec-
tors. Even topics such as illegal drugs or crime and
punishment are usefully illuminated by considering
the way the demand for addictive substances differs
from that for other commodities.

But understanding supply and demand requires
more than simply parroting the words. A full mas-
tery of microeconomic analysis means understand-
ing the derivation of demand curves and supply
curves, learning about different concepts of costs,
and understanding how perfect competition differs
from monopoly. All these and other key topics will be
our subjects as we tour through the fascinating world
of microeconomics.

A. PRICE ELASTICITY OF
DEMAND AND SUPPLY

Supply and demand can often tell us whether cer-
tain forces increase or decrease quantities. But for
these tools to be truly useful, we need to know how
much supply and demand respond to changes in
price. Some purchases, like those for vacation travel,
are luxuries that are very sensitive to price changes.
Others, like food or electricity, are necessities for
which consumer quantities respond very little to
price changes. The quantitative relationship between
price and quantity purchased is analyzed using the
crucial concept of elasticity. We begin with a careful
definition of this term and then use this new concept
to analyze the microeconomic impacts of taxes and
other types of government intervention.

PRICE ELASTICITY OF DEMAND

Let’s look first at the response of consumer demand
to price changes:

The price elasticity of demand (sometimes sim-
ply called price elasticity) measures how much the
quantity demanded of a good changes when its price
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changes. The precise definition of price elasticity is
the percentage change in quantity demanded divided
by the percentage change in price.

Goods vary enormously in their price elasticity, or
sensitivity to price changes. When the price elasticity
of a good is high, we say that the good has “elastic”
demand, which means that its quantity demanded
responds greatly to price changes. When the price
elasticity of a good is low, it is “inelastic” and its quan-
tity demanded responds little to price changes.

Goods that have ready substitutes tend to have
more elastic demand than those that have no sub-
stitutes. If all food or footwear prices were to rise
20 percent tomorrow, you would hardly expect peo-
ple to stop eating or to go around barefoot, so food
and footwear demands are price-inelastic. On the
other hand, if mad-cow disease drives up the price
of British beef, people can turn to beef from other
countries or to lamb or poultry for their meat needs.
Therefore, British beef shows a high price elasticity.

The length of time that people have to respond
to price changes also plays a role. A good example
is that of gasoline. Suppose you are driving across
the country when the price of gasoline suddenly
increases. Is it likely that you will sell your car and
abandon your vacation? Not really. So in the short
run, the demand for gasoline may be very inelastic.

In the long run, however, you can adjust your
behavior to the higher price of gasoline. You can buy
a smaller and more fuel-efficient car, ride a bicycle,
take the train, move closer to work, or carpool with
other people. The ability to adjust consumption pat-
terns implies that demand elasticities are generally
higher in the long run than in the short run.

The price elasticities of demand for individual
goods are determined by the economic characteris-
tics of demand. Price elasticities tend to be higher
when the goods are luxuries, when substitutes are
available, and when consumers have more time to
adjust their behavior. By contrast, elasticities are
lower for necessities, for goods with few substitutes,
and for the short run.

Calculating Elasticities
The precise definition of price elasticity is the per-
centage change in quantity demanded divided by the
percentage change in price. We use the symbol E,

SUPPLY AND DEMAND: ELASTICITY AND APPLICATIONS

to represent price elasticity, and for convenience we

drop the minus signs, so elasticities are all positive.
We can calculate the coefficient of price elasticity

numerically according to the following formula:

Price elasticity of demand = E,
_ percentage change in quantity demanded
percentage change in price

Now we can be more precise about the different cat-
egories of price elasticity:

® Whenal percent change in price calls forth more
than a 1 percent change in quantity demanded,
the good has price-elastic demand. For example,
if a 1 percent increase in price yields a 5 percent
decrease in quantity demanded, the commodity
has a highly price-elastic demand.

® When a 1 percent change in price produces less
than a1 percent change in quantity demanded, the
good has price-inelastic demand. This case occurs,
for instance, when a 1 percent increase in price
yields only a 0.2 percent decrease in demand.

® One important special case is unit-elastic demand,
which occurswhen the percentage change in quan-
tity is exactly the same as the percentage change
in price. In this case, a 1 percent increase in price
yields a 1 percent decrease in demand. We will see
later that this condition implies that total expendi-
tures on the commodity (which equal P X Q) stay
the same even when the price changes.

We illustrate the calculation of elasticities with the
example shown in Figure 4-1 and Table 4-1. To begin
at point A, quantity demanded was 240 units at a price
of 90. A price increase to 110 led consumers to reduce
their purchases to 160 units, shown as point B.

Table 4-1 shows how we calculate price elasticity.
The price increase is 20 percent, with the resulting
quantity decrease being 40 percent. The price elastic-
ity of demand is evidently £, = 40/20 = 2. The price
elasticity is greater than 1, and this good therefore
has price-elastic demand in the region from A to B.

In practice, calculating elasticities is somewhat
tricky, and we emphasize three key steps where you
have to be especially careful:

1. Recall that we drop the minus signs from the
numbers, thereby treating all percentage changes
as positive. That means all elasticities are written
as positive numbers, even though prices and
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FIGURE 4-1. Elastic Demand Shows Large Quantity
Response to Price Change

Market equilibrium is originally at point A. In response to
a 20 percent price increase, quantity demanded declines
40 percent, to point B. Price elasticity is £, = 40/20 = 2.
Demand is therefore elastic in the region from A to B.

Case A: Price = 90 and quantity = 240

Case B: Price = 110 and quantity = 160

Percentage price change = AP/P = 20/100 = 20%

Percentage quantity change = AQ/Q = —80/200
= —40%

Price elasticity = F, = 40/20 = 2

TABLE 4-1. Example of Good with Elastic Demand

Consider the situation where price is raised from 90 to 110.
According to the demand curve, quantity demanded falls
from 240 to 160. Price elasticity is the ratio of percentage
change in quantity divided by percentage change in price.
We drop the minus signs from the numbers so that all elas-
ticities are positive.

quantities demanded move in opposite direc-
tions for downward-sloping demand curves.

2. Note that the definition of elasticity uses percent-
age changes in price and demand rather than
absolute changes. This has the neat effect that
a change in the units of measurement does not
affect the elasticity. So whether we measure price
in pennies or dollars, the price elasticity stays the
same.
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3. Note the use of averaging to calculate percentage
changes in price and quantity. The formula for
a percentage change is AP/P. The value of APin
Table 4-1 is clearly 20 = 110 — 90. But it’s not
immediately clear what value we should use for P
in the denominator. Is it the original value of 90,
the final value of 110, or something in between?

For very small percentage changes, such as
from 100 to 99, it does not much matter whether
we use 99 or 100 as the denominator. But for
larger changes, the difference is significant. To
avoid ambiguity, we will take the average price to
be the base price for calculating price changes. In
Table 4-1, we used the average of the two prices
[P = (90 + 110)/2 = 100] as the base or denom-
inator in the elasticity formula. Similarly, we used
the average quantity [Q = (160 + 240) /2 = 200]
as the base for measuring the percentage change
in quantity. The exact formula for calculating
elasticity is therefore

.__ Ao AP
TQ Q)2 (Bt R)/2

where P, and Q represent the original price and
quantity and P, and @, stand for the new price

and quantity.

Price Elasticity in Diagrams
It’s possible to determine price elasticities in diagrams
as well. Figure 4-2 illustrates the three cases of elastic-
ities. In each case, price is cut in half and consumers
change their quantity demanded from A to B.

In Figure 4-2(a), a halving of price has tripled
quantity demanded. Like the example in Figure 4-1,
this case shows price-elastic demand. In Figure 4-2(¢),
cutting price in halfled to only a 50 percent increase
in quantity demanded, so this is the case of price-
inelastic demand. The borderline case of unit-elastic
demand is shown in Figure 4-2(0); in this example,
the doubling of quantity demanded exactly matches
the halving of price.

Figure 4-3 displays the important polar extremes
where the price elasticities are infinite and zero, or
completely elastic and completely inelastic. Com-
pletely inelastic demands, or ones with zero elasticity,
are ones where the quantity demanded responds not
at all to price changes; such demand is seen to be a
vertical demand curve. By contrast, when demand is
infinitely elastic, a tiny change in price will lead to an
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(a) Elastic Demand

CHAPTER 4 -

(b) Unit-Elastic Demand
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(c) Inelastic Demand
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FIGURE 4-2. Price Elasticity of Demand Falls into Three Categories

indefinitely large change in quantity demanded, as
in the horizontal demand curve in Figure 4-3.

A Shortcut for Calculating Elasticities
There is a simple rule for calculating the price elas-
ticity of a demand curve:

The elasticity of a straight line at a point is given
by the ratio of the length of the line segment

P
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o L
g [ Dr Dr
a 100 — -
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50
Cooo o b bl
0 100 200 300
Quantity

FIGURE 4-3. Perfectly Elastic and Inelastic Demands

Polar extremes of demand are vertical demand curves,
which represent perfectly inelastic demand (£, = 0), and
horizontal demand curves, which show perfectly elastic
demand (E, = «).

below the point to the length of the line segment
above the point.

The procedure is shown in Figure 4-4. At the top
of the line, a very small percentage price change
induces a very large percentage quantity change,
and the elasticity is therefore extremely large. Price

Elasticity of Straight Line

| | | ZN'D Q
0 1 2 3 4

FIGURE 4-4. A Simple Rule for Calculating the Demand
Elasticity

We can calculate the elasticity as the ratio of the lower
segment to the upper segment at the demand point. For
example, at point B, the lower segment is 3 times as long as
the upper segment, so the price elasticity is 3.
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FIGURE 4-5. Calculating the Demand Elasticity for
Curved Demand

To calculate the demand elasticity for a nonlinear demand
curve, first draw a tangent line at the point. Then take the
ratio of the length of the straight-line segment below the
point to the length of the line segment above the point.
Hence, at point B the elasticity can be calculated to be 3.

elasticity is relatively large when we are high up the
linear DD curve. We use the rule to calculate the elas-
ticity at point B in Figure 4-4. Calculate the ratio of
the line segment BZ to the segment AB. Looking at
the axes, we see that the ratio is 3. Therefore, price
elasticity at point Bis 3.

A similar calculation at point R shows that
demand at that point is inelastic, with an elasticity
of .

Finally, calculate elasticity at point M. Here, the
ratio of the two line segments is one, so demand is
unit-elastic at the midpoint M.

We can also use the rule to calculate the elasticity
of'a curved demand curve, as shown in Figure 4-5. For
this case, you begin by drawing a line that is tangent
to the point, and you then calculate the ratio of seg-
ments for the tangent line. This will provide the cor-
rect calculation of elasticity for the curved line. Use
as an example point Bin Figure 4-5. We have drawn
a tangent straight line. A careful inspection will show
that the ratio of the lower to upper segments of the
straight line is 3. Therefore, the curved demand has
an elasticity of 3 at point B.

The Algebra of Elasticities
For the mathematically inclined, we can show
the algebra of elasticities for straightline (linear)
demand curves. We begin with a demand curve,
which is written as Q = a — bP. The demand elasticity
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atpoint (P,Q ) isdefinedas £, = (% AQ) /(% AP) =
(AQ/Q,)/(AP/P)=(AQ /AP)(P,/Q,). Thisimplies
that the elasticity at point (F,, Q) is

E, = b(F,/Q,)

Note that the elasticity depends upon the slope of
the demand curve, but it also depends upon the spe-
cific price and quantity pair. Question 11 at the end
of this chapter provides examples that allow you to
apply this formula.

Elasticity Is Not the Same as Slope
We must always remember not to confuse the elastic-
ity of a curve with its slope. This distinction is eas-
ily seen when we examine the straightline demand
curves that are often found in illustrative examples.

What is the price elasticity of a straightline
demand curve? Surprisingly, along a straightline
demand curve, the price elasticity varies from zero
to infinity! Table 4-2 gives a detailed set of elastic-
ity calculations using the same technique as that
in Table 4-1. This table shows that linear demand
curves start out with high price elasticity, where
price is high and quantity is low, and end up with low
elasticity, where price is low and quantity is high.

This illustrates an important point. When you see
a demand curve in a diagram, it is not true that a steep
slope for the demand curve means inelastic demand
or that a flat slope signifies elastic demand. The slope
is not the same as the elasticity because the demand
curve’s slope depends upon the changes in Pand Q,
whereas the elasticity depends upon the percentage
changesin P and Q. The only exceptions are the polar
cases of completely elastic and inelastic demands.

We also illustrate the point in Figure 4-4. This
straight-line demand curve has elastic demand in
the top region and inelastic demand in the bottom
region.

Finally, look at Figure 4-2(0). This demand curve
is clearly not a straight line with constant slope. Yet
it has a constant demand elasticity of I, = 1 because
the percentage change in price is equal everywhere
to the percentage change in quantity.

Elasticities cannot be inferred by slope alone.
The general rule for elasticities is that the elasticity
can be calculated as the ratio of the length of the
straight-line or tangent segment below the demand
point to the length of the segment above the point.
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Numerical Calculation of Elasticity Coefficient

+ P + P
Q AQ P AP Ql Q2 1 2 ED = AQ < AP
2 2 Q,+0)/2 (P +P)/2
0 6
10 . 2 .
10 53 5 -
2 R 5 5 (elastic)
10 4
. 10 . 2 _ B g
10 2 15 ) 73 1 (unit-elastic)
20 2
10 : 25 1 10 . 2 _ e
2 2 o5 T ] 0.2 (inelastic)
30 0

TABLE 4-2. Calculation of Price Elasticity along a Linear Demand Curve

AP denotes the change in price, i.e., AP = P, —

P, while AQ = Q, — Q,. To calculate

numerical elasticity, the percentage change of price equals price change, AP, divided by
average price [(P, + P,)/2]; the percentage change in output is calculated as AQ divided by
average quantity, [(Q, + Q,)/2]. Treating all figures as positive numbers, the resulting ratio
gives numerical price elasticity of demand, k. Note that for a straight line, elasticity is high
at the top, low at the bottom, and exactly 1 in the middle.

ELASTICITY AND REVENUE

Many businesses want to know whether raising prices
will raise or lower revenues. This question is of stra-
tegic importance for businesses like airlines, baseball
teams, and magazines, which must decide whether
it is worthwhile to raise prices and whether the
higher prices make up for lower demand. Let’s look
at the relationship between price elasticity and total
revenue.

Total revenue is by definition equal to price times
quantity (or P X Q). If consumers buy 5 units at $3
each, total revenue is $15. If you know the price elas-
ticity of demand, you know what will happen to total
revenue when price changes:

1. When demand is price-inelastic, a price decrease
reduces total revenue.

2. When demand is price-elastic, a price decrease
increases total revenue.

3. In the borderline case of unit-elastic demand,
a price decrease leads to no change in total
revenue.

The concept of price elasticity is widely used
today as businesses attempt to separate customers
into groups with different elasticities. This technique
has been extensively pioneered by the airlines (see
the box that follows). Another example is software
companies, which have a wide range of different
prices for their products in an attempt to exploit dif-
ferent elasticities. For example, if you are desperate
about buying a new operating system immediately,
your elasticity is low and the seller will profit from
charging you a relatively high price. On the other
hand, if you are not in a hurry for an upgrade, you
can search around for the best price and your elastic-
ity is high. In this case, the seller will try to find a way
to make the sale by charging a relatively low price.

Fly the Financial Skies of “Elasticity Air”
Understanding demand elasticities is worth
billions of dollars each year to U.S. airlines.

Ideally, airlines would like to charge a rela-
tively high price to business travelers, while charging leisure
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passengers a low-enough price to fill up all their empty
seats. That is a strategy for raising revenues and maximiz-
ing profits.

But if they charge low-elasticity business travelers one
price and high-elasticity leisure passengers a lower price,
the airlines have a big problem—keeping the two classes of
passengers separate. How can they stop the low-elasticity
business travelers from buying up the cheap tickets meant
for the leisure travelers and not let high-elasticity leisure
flyers take up seats that business passengers would have
been willing to buy?

The airlines have solved their problem by engaging
in “price discrimination” among their different custom-
ers in a way that exploits different price elasticities. Price
discrimination is the practice of charging different prices
for the same service to different customers. Airlines offer
discount fares for travelers who plan ahead and who tend
to stay longer. One way of separating the two groups is to
offer discounted fares to people who stay over a Satur-
day night—a rule that discourages business travelers who
want to get home for the weekend. Also, discounts are
often unavailable at the last minute because many business
trips are unplanned expeditions to handle an unforeseen
crisis—another case of price-inelastic demand. Airlines
have devised extremely sophisticated computer programs
to manage their seat availability as a way of ensuring that
their low-elasticity passengers cannot benefit from dis-
count fares.

The Paradox of the Bumper Harvest
We can use elasticities to illustrate one of the most
famous paradoxes of all economics: the paradox of
the bumper harvest. Imagine that in a particular year
nature smiles on farming. A cold winter kills off the
pests; spring comes early for planting; there are no
killing frosts; rains nurture the growing shoots; and
a sunny October allows a record crop to come to
market. At the end of the year, family Jones happily
settles down to calculate its income for the year. The
Joneses are in for a major surprise: The good weather
and bumper crop have lowered their and other farmers’
incomes.

How can this be? The answer lies in the elastic-
ity of demand for foodstuffs. The demands for basic
food products such as wheat and corn tend to be
inelastic; for these necessities, consumption changes
very little in response to price. But this means farmers
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as a whole receive less total revenue when the harvest
is good than when it is bad. The increase in supply
arising from an abundant harvest tends to lower the
price. But the lower price doesn’t increase quantity
demanded very much. The implication is that a low
price elasticity of food means that large harvests
(high Q) tend to be associated with low revenue (low
PX Q).

These ideas can be illustrated by referring back
to Figure 4-2. We begin by showing how to measure
revenue in the diagram itself. Total revenue is the
product of price times quantity, P X Q. Further, the
area of a rectangle is always equal to the product of
its base times its height. Therefore, total revenue at
any point on a demand curve can be found by exam-
ining the area of the rectangle determined by the P
and Q at that point.

Next, we can check the relationship between
elasticity and revenue for the unit-elastic case in
Figure 4-2(0). Note that the shaded revenue region
(P X Q) is $1000 million for both points A and B.
The shaded areas representing total revenue are the
same because of offsetting changes in the Q base and
the P height. This is what we would expect for the
borderline case of unit-elastic demand.

We can also see that Figure 4-2(a) corresponds to
elastic demand. In this figure, the revenue rectangle
expands from $1000 million to $1500 million when
price is halved. Since total revenue goes up when
price is cut, demand is elastic.

In Figure 4-2(¢) the revenue rectangle falls from
$40 million to $30 million when price is halved, so
demand is inelastic.

Which diagram illustrates the case of agriculture,
where a bumper harvest means lower total revenues
for farmers? Clearly it is Figure 4-2(¢). Which repre-
sents the case of vacation travel, where a lower price
could mean higher revenues? Surely Figure 4-2(a).

Table 4-3 shows the major points to remember
about price elasticities.

Cigarette Taxes and Smoking
What is the impact of cigarette taxes on

smoking? Some people say, “Cigarettes are
so addictive that people will pay anything
for their daily habit.” Implicitly, when you say that the quan-
tity demanded does not respond to price, you are saying
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Value of demand elasticity Description

Greater than one (£, > 1) Elastic demand

Definition

Percentage change in quantity
demanded greater than

SUPPLY AND DEMAND: ELASTICITY AND APPLICATIONS

Impact on revenues

Revenues increase when
price decreases

percentage change in price

Unit-elastic
demand

Equal to one (£, = 1)

Percentage change in
quantity demanded equal to

Revenues unchanged when
price decreases

percentage change in price

Less than one (£, < 1) Inelastic demand

Percentage change in
quantity demanded less than

Revenues decrease when
price decreases

percentage change in price

TABLE 4-3. Elasticities: Summary of Crucial Concepts

that the price elasticity is zero. What does the evidence
say about the price elasticity of cigarette consumption?

We can use a historical example to illustrate the
issue. New Jersey doubled its cigarette tax from 40 cents
to 80 cents per pack. The tax increased the average price
of cigarettes from $2.40 to $2.80 per pack. Economists
estimate that the effect of the price increase alone was
a decrease in New Jersey’s cigarette consumption from
52 million to 47.5 million packs.

Using the elasticity formula, you can calculate that
the short-run price elasticity is 0.59. (Make sure you can
get the same number.) Similar estimates come from more
detailed statistical studies. The evidence indicates that the
price elasticity of cigarettes is definitely not zero.

PRICE ELASTICITY OF SUPPLY

Of course, consumption is not the only thing that
changes when prices go up or down. Businesses also
respond to price in their decisions about how much
to produce. Economists define the price elasticity of
supply as the responsiveness of the quantity supplied
of a good to its market price.

More precisely, the price elasticity of supply is
the percentage change in quantity supplied divided
by the percentage change in price.

As with demand elasticities, there are polar
extremes of high and low elasticities of supply. Sup-
pose the amount supplied is completely fixed, as
in the case of perishable fish brought to market to
be sold at whatever price they will fetch. This is the

limiting case of zero elasticity, or completely inelastic
supply, which is a vertical supply curve.

At the other extreme, say that a tiny cut in price
will cause the amount supplied to fall to zero, while
the slightest rise in price will coax out an indefi-
nitely large supply. Here, the ratio of the percentage
change in quantity supplied to percentage change in
price is extremely large and gives rise to a horizontal
supply curve. This is the polar case of infinitely elas-
tic supply.

Between these extremes, we call supply elastic
or inelastic depending upon whether the percent-
age change in quantity is larger or smaller than the
percentage change in price. In the borderline unit-
elastic case, where price elasticity of supply equals 1,
the percentage increase of quantity supplied is exactly
equal to the percentage increase in price.

You can readily see that the definitions of price
elasticities of supply are exactly the same as those for
price elasticities of demand. The only difference is
that for supply the quantity response to price is posi-
tive, while for demand the response is negative.

The exact definition of the price elasticity of sup-
ply, E, is as follows:

_ percentage change in quantity supplied

E - -

: percentage change in price
Figure 4-6 displays three important cases of sup-
ply elasticity: (a) the vertical supply curve, showing
completely inelastic supply; (c), the horizontal sup-
ply curve, displaying completely elastic supply; and
(b), an intermediate case of a straight line, going
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FIGURE 4-6. Supply Elasticity Depends upon Producer
Response to Price

When supply s fixed, supply elasticity is zero, as in curve (a).
Curve (c) displays an indefinitely large quantity response
to price changes. Intermediate case (b) arises when the
percentage quantity and price changes are equal.

through the origin, illustrating the borderline case
of unit elasticity.'

What factors determine supply elasticity? The
major factor influencing supply elasticity is the
ease with which production in the industry can be
increased. If all inputs can be readily found at going
market prices, as is the case for the textile indus-
try, then output can be greatly increased with little
increase in price. This would indicate that supply
elasticity is relatively large. On the other hand, if pro-
duction capacity is severely limited, as is the case for
gold mining, then even sharp increases in the price
of gold will call forth but a small response in gold
production; this would be inelastic supply.

Another important factor in supply elasticities
is the time period under consideration. A given
change in price tends to have a larger effect on

! You can determine the elasticity of a supply curve that is not
a straight line as follows: (@) Draw the straight line that lies
tangent to the curve at a point, and (b) then measure the
elasticity of that tangential straight line.
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amount supplied as the time for suppliers to respond
increases. For very brief periods after a price increase,
firms may be unable to increase their inputs of labor,
materials, and capital, so supply may be very price-
inelastic. However, as time passes and businesses can
hire more labor, build new factories, and expand
capacity, supply elasticities will become larger.

We can use Figure 4-6 to illustrate how supply may
change over time for the fishing case. Supply curve
(a) might hold for fish on the day they are brought to
market, where they are simply auctioned off for what-
ever they will bring. Curve (b) might hold for the
intermediate run of a year or so, with the given stock
of fishing boats and before new labor is attracted to
the industry. Over the very long run, as new fishing
boats are built, new labor is attracted, and new fish
farms are constructed, the supply of fish might be
very price-elastic, as in case (c) in Figure 4-6.

B. APPLICATIONS TO MAJOR
ECONOMIC ISSUES

Having laid the groundwork with our study of elas-
ticities, we now show how these tools can assist our
understanding of many of the basic economic trends
and policy issues. We begin with one of the major
transformations since the Industrial Revolution, the
decline of agriculture. Next, we examine the impli-
cations of taxes on an industry, using the example
of a gasoline tax. We then analyze the consequences
of various types of government intervention in
markets.

THE ECONOMICS OF AGRICULTURE

Our first application of supply-and-demand analysis
comes from agriculture. The first part of this section
lays out some of the economic fundamentals of the
farm sector. Then we will use the theory of supply
and demand to study the effects of government inter-
vention in agricultural markets.

Long-Run Relative Decline of Farming
Farming was once our largest single industry. A hun-
dred years ago, half the American population lived and
worked on farms, but that number has declined to less
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FIGURE 4-7. Prices of Basic Farm Products Have Declined Sharply

One of the major forces affecting the U.S. economy has been the decline in the relative
prices of basic farm products—wheat, corn, soybeans, and the like. Over the past decades,
farm prices have declined 2 percent per year relative to the general price level. The grain
shortages since 2005 have slowed but not reversed the long slide in relative food prices.
However, the recent upturn in food prices has contributed to inflation in most countries,

and even to food riots in poor countries.

Source: Bureau of Labor Statistics.

than 3 percent of the workforce today. At the same time,
prices for farm products have fallen relative to incomes
and other prices in the economy. Figure 4-7 shows the
steady decline of farm prices over the last half-century.
While median family income has more than doubled,
farm incomes have stagnated. Farm-state senators fret
about the decline of the family farm.

A single diagram can explain the cause of the
sagging trend in farm prices better than libraries of
books and editorials. Figure 4-8 shows an initial equi-
librium with high prices at point E. Observe what
happens to agriculture as the years go by. Demand
for food increases slowly because basic foods are
necessities; the demand shift is consequently modest
in comparison to growing average incomes.

What about supply? Although many people mis-
takenly think that farming is a backward business,

statistical studies show that productivity (output per
unit of input) has grown more rapidly in agriculture
than in most other industries. Important advances
include mechanization through tractors, combines,
and cotton pickers; fertilization and irrigation;
selective breeding; and development of genetically
modified crops. All these innovations have vastly
increased the productivity of agricultural inputs.
Rapid productivity growth has increased supply
greatly, as shown by the supply curve’s shift from SS
to S'S’ in Figure 4-8.

What must happen at the new competitive equi-
librium? Sharp increases in supply outpaced mod-
est increases in demand, producing a downward
trend in farm prices relative to other prices in the
economy. And this is precisely what has happened in
recent decades, as is seen in Figure 4-7.
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FIGURE 4-8. Agricultural Distress Results from
Expanding Supply and Price-Inelastic Demand

Equilibrium at E represents conditions in the farm sector
decades ago. Demand for farm products tends to grow
more slowly than the impressive increase in supply gener-
ated by technological progress. Hence, competitive farm
prices tend to fall. Moreover, with price-inelastic demand,
farm incomes decline with increases in supply.

Crop Restrictions. In response to falling incomes,
farmers have often lobbied the federal government
for economic assistance. Over the years, govern-
ments at home and abroad have taken many steps to
help farmers. They have raised prices through price
supports; they have curbed imports through tariffs
and quotas; and they sometimes simply sent checks
to farmers who agreed not to produce on their land.

How can reducing production actually help farmers?
We can use the paradox of the bumper harvest to
explain this result. Suppose the government requires
every farmer to reduce production. As Figure 4-9
shows, this has the effect of shifting the supply curve
up and to the left. Because the demand for food is
inelastic, crop restrictions not only raise the price of
crops but also tend to raise farmers’ total revenues.
Just as bumper harvests hurt farmers, crop restric-
tions raise farm incomes. Of course, consumers are
hurt by the crop restrictions and higher prices—just
as they would be if a flood or drought created a scar-
city of food.
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FIGURE 4-9. Crop-Restriction Programs Raise Both

Price and Farm Income

Before the crop restriction, the competitive market pro-
duces an equilibrium with low price at £. When government
restricts production, the supply curve is shifted leftward to
S'S’, moving the equilibrium to £’ and raising price to B.
Confirm that new revenue rectangle 0BE'S’ is larger than
original revenue rectangle 0AEX—higher revenue being
the result of inelastic demand.

Restrictions on production are a typical example
of government interference in individual markets.
They often raise the income of one group at the
expense of consumers. These policies are generally
inefficient: the gain to farmers is less than the harm
to consumers.

IMPACT OF ATAX ON PRICE
AND QUANTITY

Governments tax a wide variety of commodities—
cigarettes, alcohol, imported goods, telephone services,
and so on. We are often interested in determining who
actually bears the burden of the tax, and here is where
supply and demand are essential.

Take the example of gasoline taxes. In 2008,
the average tax on gasoline in the United States was
around 50 cents per gallon. Many economists and
environmentalists advocate much higher gasoline
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taxes for the United States. They point out that higher
taxes would curb consumption, and thereby reduce
global warming as well as lower our dependence on
insecure foreign sources of oil. Some advocate rais-
ing gasoline taxes by $1 or $2 per gallon. What would
be the impact of such a change?

For concreteness, suppose that the government
decides to discourage oil consumption by levying
a gasoline tax of $2 per gallon. Prudent legisla-
tors would of course be reluctant to raise gasoline
taxes so sharply without a firm understanding of the
consequences of such a move. They would want to
know the incidence of the tax. By incidence we mean
the ultimate economic effect of a tax on the real incomes of
producers and consumers. Just because oil companies
write a check for the taxes does not mean that the
taxes in fact reduce their profits. By using supply
and demand, we can analyze the exact incidence of
the tax.

It could be that the burden of the tax is shifted
forward to the consumers, which would occur if
the retail price of gasoline goes up by the full $2 of
the tax. Or perhaps consumers cut back so sharply
on gasoline purchases that the burden of the tax
is shifted back completely onto the oil companies.
Where the actual impact lies between these extremes
can be determined only from supply-and-demand
analysis.

Figure 4-10 provides the answer. It shows the
original pretax equilibrium at E, the intersection of
the original SS and DD curves, at a gasoline price of
$2 a gallon and total consumption of 100 billion gal-
lons per year. We portray the imposition of a $2 tax
in the retail market for gasoline as an upward shift
of the supply curve, with the demand curve remain-
ing unchanged. The demand curve does not shift
because the quantity demanded at each retail price
is unchanged by the gasoline-tax increase. Note that
the demand curve for gasoline is relatively inelastic.

By contrast, the supply curve definitely does shift
upward by $2. The reason is that producers are will-
ing to sell a given quantity (say, 100 billion gallons)
only if they receive the same net price as before. That
is, at each quantity supplied, the market price must
rise by exactly the amount of the tax. If producers
had originally been willing to sell 80 billion gallons at
$1.80 per gallon, they would still be willing to sell the
same amount at a retail price of $3.80 (which, after
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Retail price (dollars per gallon)

Q

100
Quantity (billions of gallons)

FIGURE 4-10. Gasoline Tax Falls on Both Consumer and
Producer
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What is the incidence of a tax? A $2 tax on gasoline shifts
the supply curve up $2 everywhere, giving a new supply
curve, S'S’, parallel to the original supply curve, SS. This
new supply curve intersects DD at the new equilibrium,
E’, where the price to consumers has risen 180 cents and
the producers’ price has fallen 20 cents. The green arrows
show changes in P and Q. Note that consumers bear most
of the burden of the tax.

subtracting the tax, yields the producers the same
$1.80 per gallon).

What is the new equilibrium price? The answer
is found at the intersection of the new supply and
demand curves at E’, where S§'S’ and DD meet.
Because of the supply shift, the retail price is higher.
Also, the quantity supplied and demanded is reduced.
If we read the graph carefully, we find that the new
equilibrium price has risen from $2 to about $3.80.
The new equilibrium output, at which supply and
demand are in equilibrium, has fallen from 100 bil-
lion to about 80 billion gallons.

Who ultimately pays the tax? What is its inci-
dence? Clearly the oil industry pays a small fraction,
for it receives only $1.80 ($3.80 less the $2 tax) rather
than $2. But the consumer bears most of the burden,
with the retail price rising $1.80, because supply is
relatively price-elastic whereas demand is relatively
price-inelastic.

Subsidies. If taxes are used to discourage consump-
tion of a commodity, subsidies are used to encourage
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production. One pervasive example of subsidies
comes in agriculture. You can examine the impact
of a subsidy in a market by shifting down the supply
curve. The general rules for subsidies are exactly par-
allel to those for taxes.

General Rules on Tax Shifting. Gasoline is just a sin-
gle example of how to analyze tax shifting. Using this
apparatus, we can understand how cigarette taxes
affect both the prices and the consumption of ciga-
rettes; how taxes or tariffs on imports affect foreign
trade; and how property taxes, social security taxes,
and corporate-profit taxes affect land prices, wages,
and interest rates.

The key issue in determining the incidence of a
tax is the relative elasticities of supply and demand. If
demand is inelastic relative to supply, as in the case of
gasoline, most of the cost is shifted to consumers. By
contrast, if supply is inelastic relative to demand, as
is the case for land, then most of the tax is shifted to
the suppliers. Here is the general rule for determin-
ing the incidence of a tax:

The incidence of a tax denotes the impact of the
tax on the incomes of producers and consumers. In
general, the incidence depends upon the relative
elasticities of demand and supply. (1) A tax is shifted
Jforward to consumers if the demand is inelastic relative
to supply. (2) A tax is shifted backward to producers if
supply is inelastic relative to demand.

MINIMUM FLOORS AND
MAXIMUM CEILINGS

Sometimes, rather than taxing or subsidizing a com-
modity, the government legislates maximum or mini-
mum prices. History is full of examples. From biblical
days, governments have limited the interest rates that
lenders can charge (so-called usury laws). In wartime,
governments often impose wage and price controls
to prevent spiraling inflation. During the energy cri-
sis of the 1970s, there were controls on gasoline
prices. A few large cities, including New York, have
rent controls on apartments.? Today, there are

% See question 9 at the end of this chapter for an examination
of rent controls.
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increasingly stringent limitations on the prices that
doctors or hospitals can charge under federal health
programs such as Medicare. Sometimes there are
price floors, as in the case of the minimum wage.

These kinds of interferences with the laws of sup-
ply and demand are genuinely different from those
in which the government imposes a tax and then
lets the market act through supply and demand.
Although political pressures always exist to keep
prices down and wages up, experience has taught
that sector-by-sector price and wage controls tend
to create major economic distortions. Nevertheless,
as Adam Smith well knew when he protested against
mercantilist policies of an earlier age, most economic
systems are plagued by inefficiencies stemming from
well-meaning but inexpert interferences with the
mechanisms of supply and demand. Setting maxi-
mum or minimum prices in a market tends to pro-
duce surprising and sometimes perverse economic
effects. Let’s see why.

Two important examples of government inter-
vention are the minimum wage and price controls
on gasoline. These will illustrate the surprising side
effects that can arise when governments interfere
with market determination of price and quantity.

The Minimum-Wage Controversy
The minimum wage sets a minimum hourly rate that
employers are allowed to pay workers. In the United
States, the federal minimum wage began in 1938
when the government required that covered workers
be paid at least 25 cents an hour. By 1947, the mini-
mum wage was fully 65 percent of the average rate
paid to manufacturing workers (see Figure 4-11).
The most recent law increased the minimum wage to
$7.25 per hour in 2009.

This is an issue that divides even the most emi-
nent economists. For example, Nobel laureate Gary
Becker stated flatly, “Hike the minimum wage, and
you put people out of work.” Another group of Nobel
Prize winners countered, “We believe that the fed-
eral minimum wage can be increased by a moderate
amount without significantly jeopardizing employ-
ment opportunities.”

How can nonspecialists sort through the issues
when the experts are so divided? How can we resolve
these apparently contradictory statements? To begin
with, we should recognize that statements on the
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FIGURE 4-11. The Minimum Wage and Teenage Unemployment, 1947-2009

The green line shows the level of the minimum wage relative to average hourly earnings in
manufacturing. Note how the minimum wage declined slowly relative to other wages over
the last half-century. Additionally, the blue line shows the ratio of teenage unemployment to
overall unemployment. Do you see any relationship between the two lines? What does this

tell you about the minimum-wage controversy?

Source: Data are from the U.S. Department of Labor. Background on the minimum wage can be found at the Labor

Department’s website at www.dol.gov/esa/minwage/q-a.him.

desirability of raising the minimum wage contain
personal value judgments. Such statements might
be informed by the best positive economics and still
make different recommendations on important pol-
icy issues.

A cool-headed analysis indicates that the
minimum-wage debate centers primarily on issues
of interpretation rather than fundamental disagree-
ments on empirical findings. Begin by looking at
Figure 4-12, which depicts the market for unskilled
workers. The figure shows how a minimum wage rate
sets a floor for most jobs. As the minimum wage rises
above the market-clearing equilibrium at M, the total
number of jobs moves up the demand curve to E, so
employment falls. The gap between labor supplied

and labor demanded is shown as U. This represents
the amount of unemployment.

Using supply and demand, we see that there is
likely to be a rise in unemployment and a decrease in
employment of low-skilled workers. But how large will
these magnitudes be? And what will be the impact on
the wage income of low-income workers? On these
questions, we can look at the empirical evidence.

Most studies indicate that a 10 percent increase
in the minimum wage would reduce employment of
teenagers by between 1 and 3 percent. The impact
on adult employment is even smaller. Some recent
studies put the adult employment effects very close
to zero, and one set of studies suggests that employ-
ment might even increase. So a careful reading of the
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FIGURE 4-12. Effects of a Minimum Wage

Setting the minimum-wage floor at W_ , high above the
free-market equilibrium rate at W _ . . results in employ-
ment at £. Employment is reduced, as the arrows show,
from M to E. Additionally, unemployment is U, which is
the difference between labor supplied at LI and employ-
ment at . If the demand curve is inelastic, increasing the
minimum wage will increase the income of low-wage work-
ers. To see this, shade in the rectangle of total wages before

and after the minimum-wage increase.

quotations from the eminent economists indicates
that some economists consider small to be “insignifi-
cant” while others emphasize the existence of at least
some job losses. Our example in Figure 4-12 shows
a case where the employment decline (shown as the
difference between M and E) is very small while the
unemployment caused by the minimum wage (shown
by the U line) is relatively large.

Figure 4-11 on page 78 shows the history of the
minimum wage and teenage unemployment over
the last half-century. With the declining power of the
labor movement, the ratio of the minimum wage to
the manufacturing wage declined from two-thirds
in 1947 to around one-third in 2008. There was a
slight upward trend in the relative unemployment
rate of teenagers over this period. It is worth examin-
ing the pattern of changes to see whether you can
detect an impact of the minimum wage on teenage
unemployment.

Another factor in the debate relates to the impact
of the minimum wage on incomes. Virtually every
study concludes that the demand for low-wage work-
ers is price-inelastic. The results we just cited indicate
that the price elasticity is between 0.1 and 0.3. Given
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the elasticities just cited, a 10 percent increase in
the minimum wage will increase the incomes of the
affected groups by 7 to 9 percent. Figure 4-12 shows
how the incomes of low-income workers rise despite
the decline in their total employment. This can be seen
by comparing the income rectangles under the equi-
librium points £ and M. (See question 8¢ at the end
of this chapter.)

The impact on incomes is yet another reason
why people may disagree about the minimum wage.
Those who are particularly concerned about the wel-
fare of low-income groups may feel that modest inef-
ficiencies are a small price to pay for higher incomes.
Others—who worry more about the cumulative
costs of market interferences or about the impact of
higher costs upon prices, profits, and international
competitiveness—may hold that the inefficiencies
are too high a price. Still others might believe that
the minimum wage is an inefficient way to transfer
buying power to low-income groups; they would pre-
fer using directincome transfers or government wage
subsidies rather than gumming up the wage system.
How important are each of these three concerns to
you? Depending upon your priorities, you might
reach quite different conclusions on the advisability
of increasing the minimum wage.

Energy Price Controls
Another example of government interference comes
when the government legislates a2 maximum price
ceiling. This occurred in the United States in the
1970s, and the results were sobering. We return to
our analysis of the gasoline market to see how price
ceilings function.

Let’s set the scene. Suppose there is suddenly a
sharp rise in oil prices. This has occurred because
of reduced cartel supply and booming demand, but
it might also come about because of political distur-
bances in the Middle East due to war or revolution.
Figure 3-1 on p. 46 showed the results of the interac-
tion of supply and demand in oil markets.

Politicians, seeing the sudden jump in prices,
rise to denounce the situation. They claim that con-
sumers are being “gouged” by profiteering oil com-
panies. They worry that the rising prices threaten to
ignite an inflationary spiral in the cost of living. They
fret about the impact of rising prices on the poor
and the elderly. They call upon the government to
“do something.” In the face of rising prices, the U.S.
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FIGURE 4-13. Price Controls Produce Shortages

Without a legal price ceiling, price would rise to E. At the
ceiling price of $2, supply and demand do not balance,
and shortages break out. Some method of formal or infor-
mal rationing is needed to allocate the short supply and
bring the actual demand down to supply at RR. If (] ration
coupons become marketable, this would imply a new sup-
ply curve of RR. At the ceiling price of $2, coupons would
sell for $3, and the total price (coupons plus cash) would
be $5.

government might be inclined to listen to these argu-
ments and place a ceiling on oil prices, as it did from
1973 to 1981.

What are the effects of such a ceiling? Suppose the
initial price of gasoline is $2 a gallon. Then, because
of a drastic cut in oil supply, the market price of gaso-
line rises sharply. Now consider the gasoline market
after the supply shock. In Figure 4-13, the post-shock
equilibrium is given at point E. If the free market
were allowed to operate, the market would clear with
a price of perhaps $3.50. Consumers would complain
but would willingly pay the higher price rather than
go without fuel.

Rationing by the Queue, by Coupons, or
by the Purse?
Enter the government, which passes a law setting the
maximum price for gasoline at the old level of $2 a
gallon. We can picture this legal maximum price as
the ceiling-price line CJK in Figure 4-13.

SUPPLY AND DEMAND: ELASTICITY AND APPLICATIONS

At the legal ceiling price, quantities supplied and
demanded do not match. The market does not “clear”
because it is against the law for sellers to charge the
equilibrium price. Consumers want more gasoline
than producers are willing to supply at the controlled
price. This is shown by the gap between J and K
There follows a period of frustration and shortage—
a game of musical chairs in which somebody is left
without gasoline when the pump runs dry.

The inadequate supply of gasoline must some-
how be rationed. Initially, this may be done through
a first-come, first-served approach. People wait in
line—this is rationing by the “queue.” Because peo-
ple’s time is valuable, the length of the line will serve
as a kind of price that limits demand. We see ration-
ing by the queue today in markets like health care,
where the price of medical care is subsidized. This
is a wasteful system because much valuable time is
spent waiting in line just as a way of preventing prices
from reaching equilibrium.

Sometimes, particularly during large wars such as
World War II, governments design a more efficient
system of nonprice rationing based on formal allo-
cation or coupon rationing. Perhaps people get a
gasoline ration that is distributed on the basis of the
number of automobiles. Under coupon rationing,
each customer must have a coupon as well as money
to buy the goods—in effect, there are two kinds of
money. When rationing is adopted, shortages disap-
pear because demand is limited by the allocation of
the coupons.

Just how do ration coupons change the supply-
and-demand picture? In Figure 4-13, suppose the
government hands out coupons corresponding to
quantity CJ. Then, supply and the new demand bal-
ance at the ceiling price of $2.

Sometimes, the ration coupons will be market-
able. Figure 4-13 shows a supply of coupons of RR.
With this supply curve, the equilibrium price of gas-
oline is $5 per gallon, and the price of coupons is
given by /M, or $3 per gallon. At this point, gasoline
is once again a market commodity, where you pay
$2 for the gasoline and $3 for a coupon. The price
has indeed risen, but in an indirect way. Additionally,
people with coupons have been given a new form of
income in coupons. Note that because of the price
control, quantity supplied is still at the old level, but
the total price including coupons ($5) is actually
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higher than the original equilibrium price without
rationing ($3.50).

All of this sounds complicated, and it is. History
has shown that legal and illegal evasions of price con-
trols grow over time. The inefficiencies eventually
overwhelm whatever favorable impacts the controls
might have on consumers. Particularly when there is
room for ample substitution (i.e., when elasticities of
supply or demand are high), price controls are costly,
difficult to administer, and ineffective. Consequently,

8l

price controls on most goods are rarely used in most
market economies.

There is a profound lesson here: Goods are always
scarce. Society can never fulfill everyone’s desires. In
normal times, price itself rations the scarce supplies.
When governments step in to interfere with supply
and demand, prices no longer fill the role of ratio-
ners. Waste, inefficiency, and aggravation are likely
companions of such interferences.

.
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SUMMARY

A. Price Elasticity of Demand and Supply

1. Price elasticity of demand measures the quantitative
response of demand to a change in price. Price elas-
ticity of demand (E,) is defined as the percentage
change in quantity demanded divided by the percent-
age change in price. That is,

Price elasticity of demand = E,

_ percentage change in quantity demanded

percentage change in price

In this calculation, the sign is taken to be positive, and
Pand Q are averages of old and new values.

2. We divide price elasticities into three categories:
(@) Demand is elastic when the percentage change in
quantity demanded exceeds the percentage change in
price; that is, £, > 1. (b) Demand is inelastic when the
percentage change in quantity demanded is less than
the percentage change in price; here, £, < 1. (¢) When
the percentage change in quantity demanded exactly
equals the percentage change in price, we have the
borderline case of unit-elastic demand, where £, = 1.

3. Price elasticity is a pure number, involving percent-
ages; it should not be confused with slope.

4. The demand elasticity tells us about the impact of a
price change on total revenue. A price reduction
increases total revenue if demand is elastic; a price
reduction decreases total revenue if demand is inelas-
tic; in the unit-elastic case, a price change has no effect
on total revenue.

5. Price elasticity of demand tends to be low for neces-
sities like food and shelter and high for luxuries like

snowmobiles and vacation air travel. Other factors
affecting price elasticity are the extent to which a good
has ready substitutes and the length of time that con-
sumers have to adjust to price changes.

6. Price elasticity of supply measures the percentage
change of output supplied by producers when the mar-
ket price changes by a given percentage.

B. Applications to Major Economic Issues

7. One of the most fruitful arenas for application of
supply-and-demand analysis is agriculture. Improve-
ments in agricultural technology mean that supply
increases greatly, while demand for food rises less
than proportionately with income. Hence free-market
prices for foodstuffs tend to fall. No wonder govern-
ments have adopted a variety of programs, like crop
restrictions, to prop up farm incomes.

8. A commodity tax shifts the supply-and-demand equi-
librium. The tax’s incidence (or impact on incomes)
will fall more heavily on consumers than on producers
to the degree that the demand is inelastic relative to
supply.

9. Governments occasionally interfere with the workings
of competitive markets by setting maximum ceilings or
minimum floors on prices. In such situations, quantity
supplied need no longer equal quantity demanded;
ceilings lead to excess demand, while floors lead to
excess supply. Sometimes, the interference may raise
the incomes of a particular group, as in the case of
farmers or low-skilled workers. Often, distortions and
inefficiencies result.
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CONCEPTS FOR REVIEW

Elasticity Concepts

price elasticity of demand, supply
elastic, inelastic, unit-elastic demand
E, = % change in Q/% change in P
determinants of elasticity

change

total revenue = P X Q
relationship of elasticity and revenue

Applications of Supply and Demand

incidence of a tax

distortions from price controls

rationing by price vs. rationing by the
queue

FURTHER READING AND INTERNET WEBSITES

Further Reading

If you have a particular concept you want to review,
such as elasticity, you can often look in an encyclopedia
of economics, such as John Black, Oxford Dictionary of
Economics, 2d ed. (Oxford, New York, 2002), or David W.
Pearce, ed., The MIT Dictionary of Modern Economics (MIT
Press, Cambridge, Mass., 1992). The most comprehensive
encyclopedia, covering many advanced topics in seven
volumes, is Steven N. Durlauf and Lawrence E. Blume,
eds., The New Palgrave Dictionary of Economics (Macmillan,
London, 2008), available in most libraries.

The minimum wage has generated a fierce debate among
economists. A recent book by two labor economists
presents evidence that the minimum wage has little effect
on employment: David Card and Alan Krueger, Myth
and Measurement: The New Economics of the Minimum Wage
(Princeton University Press, Princeton, N.J., 1997).

Websites

There are currently no reliable online dictionaries for terms
in economics. There are few good websites for understanding
fundamental economic concepts like supply and demand or
elasticities. The concise online encyclopedia of economics
at www.econlib.org/library/CEE.html is generally reliable but
covers only a small number of topics. Sometimes, the free
site of the Encyclopaedia Britannica at wwuw.britannica.com
provides background or historical material. When all else
fails, you can go to the online encyclopedia at en.wikipedia.
org/wiki/Main_Page, but be warned that it is often unreliable.
(For example, the 2008 definition of “price elasticity of
demand” is close to incomprehensible.)

Current issues such as the minimum wage are often
discussed in policy papers at the website of the Economic
Policy Institute, a think tank focusing on economic issues
of workers, at www.epinet.org.

QUESTIONS FOR DISCUSSION

1. “A good harvest will generally lower the income of
farmers.” Illustrate this proposition using a supply-and-
demand diagram.

2. For each pair of commodities, state which you think is
the more price-elastic and give your reasons: perfume
and salt; penicillin and ice cream; automobiles and
automobile tires; ice cream and chocolate ice cream.

3. “The price drops by 1 percent, causing the quantity
demanded to rise by 2 percent. Demand is therefore
elastic, with > 1.” If you change 2 to % in the first
sentence, what two other changes will be required in
the quotation?

4. Consider a competitive market for apartments. What
would be the effect on the equilibrium output and

price after the following changes (other things held

equal)? In each case, explain your answer using supply

and demand.

a. Anrise in the income of consumers

b. A $10-per-month tax on apartment rentals

c. A government edict saying apartments cannot rent
for more than $200 per month

d. Anew construction technique allowing apartments
to be built at half the cost

e. A 20 percentincrease in the wages of construction
workers

5. Consider a proposal to raise the minimum wage by
10 percent. After reviewing the arguments in the chap-
ter, estimate the impact upon employment and upon
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the incomes of affected workers. Using the numbers
you have derived, write a short essay explaining how
you would decide if you had to make a recommenda-
tion on the minimum wage.

6. A conservative critic of government programs has writ-

ten, “Governments know how to do one thing well. They
know how to create shortages and surpluses.” Explain
this quotation using examples like the minimum wage
or interestrate ceilings. Show graphically that if the
demand for unskilled workers is price-elastic, a mini-
mum wage will decrease the total earnings (wage times
quantity demanded of labor) of unskilled workers.

. Consider what would happen if a tariff of $2000 were
imposed on imported automobiles. Show the impact
of this tariff on the supply and the demand, and on
the equilibrium price and quantity, of American
automobiles. Explain why American auto companies
and autoworkers often support import restraints on
automobiles.

8. Elasticity problems:

a. The world demand for crude oil is estimated to
have a shortrun price elasticity of 0.05. If the
initial price of oil were $100 per barrel, what
would be the effect on oil price and quantity of
an embargo that curbed world oil supply by 5 per-
cent? (For this problem, assume that the oil-supply
curve is completely inelastic.)

b. To show that elasticities are independent of units,
refer to Table 3-1. Calculate the elasticities between
each demand pair. Change the price units from
dollars to pennies; change the quantity units from
millions of boxes to tons, using the conversion fac-
tor of 10,000 boxes to 1 ton. Then recalculate the
elasticities in the first two rows. Explain why you
get the same answer.

c. Jack and Jill went up the hill to a gas station that
does not display the prices. Jack says, “Give me $10
worth of gas.” Jill says, “Give me 10 gallons of gas.”
What are the price elasticities of demand for gaso-
line of Jack and of Jill? Explain.

d. Can you explain why farmers during a depres-
sion might approve of a government program

9.

10.

11.
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requiring that pigs be killed and buried under the
ground?

e. Look at the impact of the minimum wage shown in
Figure 4-12. Draw in the rectangles of total income
with and without the minimum wage. Which is
larger? Relate the impact of the minimum wage to
the price elasticity of demand for unskilled workers.

No one likes to pay rent. Yet scarcities of land and
urban housing often cause rents to soar in cities. In
response to rising rents and hostility toward landlords,
governments sometimes impose rent controls. These
generally limit the increases on rent to a small year-to-
year increase and can leave controlled rents far below
free-market rents.

a. Redraw Figure 4-13 to illustrate the impact of rent
controls for apartments.

b. What will be the effect of rent controls on the
vacancy rate of apartments?

c.  What nonrent options might arise as a substitute
for the higher rents?

d. Explain the words of a European critic of rent con-
trols: “Except for bombing, nothing is as efficient
at destroying a city as rent controls.” (Hint: What
would happen to maintenance?)

Review the example of the New Jersey cigarette tax

(p. 71). Using graph paper or a computer, draw supply

and demand curves that will yield the prices and quan-

tities before and after the tax. (Figure 4-10 shows the
example for a gasoline tax.) For this example, assume
that the supply curve is perfectly elastic. [Extra credit:

A demand curve with constant price elasticity takes

the form Y = AP, where Y is quantity demanded, P

is price, A is a scaling constant, and e is the (absolute

value) of the price elasticity. Solve for the values of A

and e which will give the correct demand curve for the

prices and quantities in the New Jersey example. ]

Review the algebra of demand elasticities on p. 69.

Then assume that the demand curve takes the follow-

ing form: Q = 100 — 2P,

a. Calculate the elasticities at P = 1, 25, and 49.

b. Explain why elasticity is different from slope using
the formula.



CHAPTER

Demand and Consumer Behavior

O, reason not the need: our basest beggars
Are in the poorest thing superfluous.

Shakespeare,

King Lear

We make countless decisions every day about how
to allocate our scarce money and time. Should we
buy a pizza or a hamburger? Buy a new car or fix our
old one? Spend our income today or save for future
consumption? Should we eat breakfast or sleep late?
As we balance competing demands and desires, we
make the choices that define our lives.

The results of these individual choices are what
underlie the demand curves and price elasticities that
we met in earlier chapters. This chapter explores the
basic principles of consumer choice and behavior.
We shall see how patterns of market demand can be
explained by the process of individuals’ pursuing their
most preferred bundle of consumption goods. We also
will learn how to measure the benefits that each of us
receives from participating in a market economy.

CHOICE AND UTILITY THEORY

In explaining consumer behavior, economics relies
on the fundamental premise that people choose
those goods and services they value most highly. To
describe the way consumers choose among different
consumption possibilities, economists a century ago
developed the notion of wtility. From the notion of
utility, they were able to derive the demand curve
and explain its properties.
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What do we mean by “utility”? In a word, utility
denotes satisfaction. More precisely, it refers to how
consumers rank different goods and services. If bas-
ket A has higher utility than basket B for Smith, this
ranking indicates that Smith prefers A over B. Often,
it is convenient to think of utility as the subjective
pleasure or usefulness thata person derives from con-
suming a good or service. But you should definitely
resist the idea that utility is a psychological function
or feeling that can be observed or measured. Rather,
utility is a scientific construct that economists use
to understand how rational consumers make deci-
sions. We derive consumer demand functions from
the assumption that people make decisions that give
them the greatest satisfaction or utility.

In the theory of demand, we assume that people
maximize their utility, which means that they choose
the bundle of consumption goods that they most
prefer.

Marginal Utility and the Law of
Diminishing Marginal Utility
How does utility apply to the theory of demand? Say
that consuming the first unit of ice cream gives you
a certain level of satisfaction or utility. Now imagine
consuming a second unit. Your total utility goes up
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because the second unit of the good gives you some
additional utility. What about adding a third and
fourth unit of the same good? Eventually, if you eat
enough ice cream, instead of adding to your satisfac-
tion or utility, it makes you sick!

This leads us to the fundamental economic con-
cept of marginal utility. When you eat an additional
unit of ice cream, you will get some additional sat-
isfaction or utility. The increment to your utility is
called marginal utility.

The expression “marginal”is a key term in econom-
ics and always means “additional” or “extra.” Marginal
utility denotes the additional utility you get from the
consumption of an additional unit of a commodity.

One of the fundamental ideas behind demand
theory is the law of diminishing marginal utility. This
law states that the amount of extra or marginal utility
declines as a person consumes more and more of a
good.

To understand this law, first remember that util-
ity tends to increase as you consume more of a good.
However, as you consume more and more, your total
utility will grow at a slower and slower rate. This is
the same thing as saying that your marginal utility
(the extra utility added by the last unit consumed of
a good) diminishes as more of a good is consumed.

The law of diminishing marginal utility states
that, as the amount of a good consumed increases,
the marginal utility of that good tends to decline.

A Numerical Example
We can illustrate utility numerically as in Table 5-1.
The table shows in column (2) that total utility (U)
enjoyed increases as consumption (Q) grows, but
it increases at a decreasing rate. Column (3) mea-
sures marginal utility as the extra utility gained when
1 extra unit of the good is consumed. Thus when the
individual consumes 2 units, the marginal utility is
7 — 4 = 3 units of utility (call these units “utils”).

Focus next on column (3). The fact that marginal
utility declines with higher consumption illustrates
the law of diminishing marginal utility.

Figure 5-1 on page 86 shows graphically the data
on total utility and marginal utility from Table 5-1.
In part (a), the blue blocks add up to the total util-
ity at each level of consumption. In addition, the
smooth blue curve shows the smoothed utility level
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1) (2) (3)

Quantity of a Total Marginal
good consumed utility utility
Q U MU
0 0
4
1 4
3
2 7
2
3 9
1
4 10
0
5 10

TABLE 5-1. Utility Rises with Consumption

As we consume more of a good or service like pizza or con-
certs, total utility increases. The increment of utility from
one unit to the next is the “marginal utility”’—the extra
utility added by the last extra unit consumed. By the law of
diminishing marginal utility, the marginal utility falls with
increasing levels of consumption.

for fractional units of consumption. It shows utility
increasing, but at a decreasing rate. Figure 5-1(0)
depicts marginal utilities. Each of the blue blocks of
marginal utility is the same size as the corresponding
block of total utility in (@). The straight blue line in
(b) is the smoothed curve of marginal utility.

The law of diminishing marginal utility implies
that the marginal utility (MU) curve in Figure 5-1(0)
must slope downward. This is exactly equivalent to
saying that the total utility curve in Figure 5-1(a)
must look concave, like a dome.

Relationship of Total and Marginal Utility. Using
Figure 5-1, we can easily see that the total utility of
consuming a certain amount is equal to the sum of
the marginal utilities up to that point. For example,
assume that 3 units are consumed. Column (2) of
Table 5-1 shows that the total utility is 9 units. In col-
umn (3) we see that the sum of the marginal utilities
of the first 3 units is also 4 + 3 + 2 = 9 units.
Examining Figure 5-1(0), we see that the total
area under the marginal utility curve at a particular
level of consumption—as measured either by blocks
or by the area under the smooth MU curve—must
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(a) Total Utility (b) Marginal Utility

Total utility
6]
I
(6]
I

N
N

/ N
0 1 2 3 4 5 0 1 2 3 4 5

Quantity Quantity
FIGURE 5-1. The Law of Diminishing Marginal Utility

n
~~
Marginal utility

Total utility in (a) rises with consumption, but it rises at a decreasing rate, showing diminish-
ing marginal utility. This observation led early economists to formulate the law of downward-
sloping demand.

The blue blocks show the extra utility added by each new unit. The fact that total utility
increases at a decreasing rate is shown in (b) by the declining steps of marginal utility. If we
make our units smaller, the steps in total utility are smoothed out and total utility becomes
the smooth blue curve in (a). Moreover, smoothed marginal utility, shown in (b) by the blue
downward-sloping smooth curve, becomes indistinguishable from the slope of the smooth
curve in (a).

equal the height of the total utility curve shown for after 1700, as the basic ideas of mathematical probability
the same number of units in Figure 5-1(a). were being developed. Thus Daniel Bernoulli, a member

Whether we examine this relationship using of a brilliant Swiss family of mathematicians, observed in
tables or graphs, we see that total utility is the sum 1738 that people act as if the dollar they stand to gain in
of all the marginal utilities that were added from the a fair bet is worth less to them than the dollar they stand
beginning. to lose. This means that they are averse to risk and that

successive new dollars of wealth bring them smaller and

smaller increments of true utility.

History of Utility Theory An early introduction of the utility notion into the
Modern utility theory stems from utilitari- social sciences was accomplished by the English philoso-
anism, which has been one of the major pher Jeremy Bentham (1748-1832). After studying legal
currents of Western intellectual thought of theory, and under the influence of Adam Smith’s doctrines,

the last two centuries. The notion of utility arose soon Bentham turned to the study of the principles necessary
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for drawing up social legislation. He proposed that soci-
ety should be organized on the “principle of utility,” which
he defined as the “property in any object ... to produce
pleasure, good or happiness or to prevent ... pain, evil or
unhappiness.” All legislation, according to Bentham, should
be designed on utilitarian principles, to promote “the great-
est happiness of the greatest number” Among his other
legislative proposals were quite modern-sounding ideas
about crime and punishment in which he suggested that
raising the “pain” to criminals by harsh punishments would
deter crimes.

Bentham’s views about utility seem familiar to many
people today. But they were revolutionary 200 years ago
because they emphasized that social and economic poli-
cies should be designed to achieve certain practical results,
whereas legitimacy at that time was usually based on tradi-
tion, the divine right of kings, or religious doctrines. Today,
many political thinkers defend their legislative proposals
with utilitarian notions of what will make the largest num-
ber of people best off.

The next step in the development of utility theory
came when the neoclassical economists—such as William
Stanley Jevons (1835-1882)—extended Bentham’s utility
concept to explain consumer behavior. Jevons thought
economic theory was a “calculus of pleasure and pain,” and
he developed the theory that rational people would base
their consumption decisions on the extra or marginal util-
ity of each good.

The ideas of Jevons and his coworkers led directly
to the modern theories of ordinal utility and indifference
curves developed by Vilfredo Pareto, John Hicks, R. G. D.
Allen, Paul Samuelson, and others in which the Benthamite
ideas of measurable cardinal utility are no longer needed.

DERIVATION OF DEMAND CURVES

The Equimarginal Principle
Having explained utility theory, we now apply that
theory to explain consumer demand and to under-
stand the nature of demand curves.

We assume that each consumer maximizes util-
ity, which means that the consumer chooses the most
preferred bundle of goods from what is available. We
also assume that consumers have a certain income
and face given market prices for goods.

What would be a sensible rule for choosing the
preference bundle of goods in this situation? Cer-
tainly, I would not expect that the last egg brings
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the same marginal utility as the last pair of shoes, for
shoes cost much more per unit than eggs. A satisfac-
tory rule would be: If good A costs twice as much
as good B, then buy good A only when its marginal
utility is at least twice as great as good B’s marginal
utility.

This leads to the equimarginal principle that I
should arrange my consumption so that the last dol-
lar spent on each good is bringing me the same mar-
ginal utility.

Equimarginal principle: The fundamental condi-
tion of maximum satisfaction or utility is the equimar-
ginal principle. It states that a consumer will achieve
maximum satisfaction or utility when the marginal
utility of the last dollar spent on a good is exactly the
same as the marginal utility of the last dollar spent on
any other good.

Why must this condition hold? If any one good
gave more marginal utility per dollar, I would increase
my utility by taking money away from other goods
and spending more on that good—until the law of
diminishing marginal utility drove its marginal utility
per dollar down to equality with that of other goods.
If any good gave less marginal utility per dollar than
the common level, I would buy less of it until the
marginal utility of the last dollar spent on it had risen
back to the common level. The common marginal
utility per dollar of all commodities in consumer
equilibrium is called the marginal utility of income. It
measures the additional utility that would be gained
if the consumer could enjoy an extra dollar’s worth
of consumption.

This fundamental condition of consumer equi-
librium can be written in terms of the marginal utili-
ties (MUs) and prices (Ps) of the different goods in
the following compact way:

M Ugoodl _ M Ugood 2
P P,
P

3

= MUper $ of income

Why Demand Curves Slope Downward
Using the fundamental rule for consumer behavior,
we can easily see why demand curves slope down-
ward. For simplicity, hold the common marginal
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utility per dollar of income constant. Then increase
the price of good 1. With no change in quantity con-
sumed, the first ratio (i.e., MUgood . /Pl) will be below
the MU per dollar of all other goods. The consumer
will therefore have to readjust the consumption of
good 1. The consumer will do this by (a) lowering
the consumption of good 1, thereby () raising the
MU of good 1, until (¢) at the new, reduced level of
consumption of good 1, the new marginal utility per
dollar spent on good 1 is again equal to the MU per
dollar spent on other goods.

A higher price for a good reduces the consumer’s
desired consumption of that commodity; this shows
why demand curves slope downward.

Leisure and the Optimal

Allocation of Time
A Spanish toast to a friend wishes “health, wealth,
and the time to enjoy them.” This saying captures the
idea that we must allocate our time budgets in much
the same way as we do our dollar budgets. Time is the
great equalizer, for even the richest person has but
24 hours a day to “spend.” Let’s see how our earlier
analysis of allocating scarce dollars applies to time.

Consider leisure, often defined as “time which
one can spend as one pleases.” Leisure brings out
our personal eccentricities. The seventeenth-century
philosopher Francis Bacon held that the purest of
human pleasures was gardening. The British states-
man Winston Churchill wrote of his holiday: “I have
had a delightful month building a cottage and dictat-
ing a book: 200 bricks and 2000 words a day.”

We can apply utility theory to the allocation of
time as well as money. Suppose that, after satisfying
all your obligations, you have 3 hours a day of free
time and can devote it to gardening, laying bricks,
or writing history. What is the best way to allocate
your time? Let’s ignore the possibility that time spent
on some of these activities might be an investment
that will enhance your earning power in the future.
Rather, assume that these are all pure consumption
or utility-yielding pursuits. The principles of con-
sumer choice suggest that you will make the best use
of your time when you equalize the marginal utilities
of the last minute spent on each activity.

To take another example, suppose you want to
maximize your knowledge in your courses but you
have only a limited amount of time available. Should

CHAPTER 5 DEMAND AND CONSUMER BEHAVIOR

you study each subject for the same amount of time?
Surely not. You may find that an equal study time for
economics, history, and chemistry will not yield the
same amount of knowledge in the last minute. If the
last minute produces a greater marginal knowledge
in chemistry than in history, you would raise your
total knowledge by shifting additional minutes from
history to chemistry, and so on, until the last min-
ute yields the same incremental knowledge in each
subject.

The same rule of maximum utility per hour can
be applied to many different areas of life, including
engaging in charitable activities, improving the envi-
ronment, or losing weight. It is not merely a law of
economics. It is a law of rational choice.

Are Consumers Wizards? The View from
Behavioral Economics

All of this discussion makes it sound as if
consumers are mathematical wizards who
routinely make calculations of marginal utility to the tenth
decimal place and solve complicated systems of equations
in their everyday lives.

This unrealistic view is definitely not what we assume
in economics. We know that most decisions are made in
a routine and intuitive way. We may have Cheerios and
yogurt for breakfast every day because they are not too
expensive, are easy to find in the store, and slake our
morning hunger.

Rather, what we assume in consumer demand theory
is that consumers are reasonably consistent in their tastes
and actions. We expect that people do not flail around and
make themselves miserable by constantly making mistakes.
If most people act consistently most of the time, avoiding
erratic changes in buying behavior and generally choosing
their most preferred bundles, our theory of demand will
provide a reasonably good approximation to the facts.

As always, however, we must be alert to situations
where irrational or inconsistent behavior crops up. We
know that people make mistakes. People sometimes buy
useless gadgets or are bilked by unscrupulous sales pitches.
A new area of research is behavioral economics, which rec-
ognizes that people have limited time and memory, that
information is incomplete, and that patterns of irrational-
looking behavior are persistent. This approach allows for
the possibility that imperfect information, psychologi-
cal biases, and costly decision making may lead to poor
decisions.
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Behavioral economics explains why households save
too little for retirement, why stock market bubbles occur,
and how used-car markets behave when people’s infor-
mation is limited. A significant recent example illustrating
behavioral principles came when millions of people took
out “subprime mortgages” to buy homes in the 2000s.
They did not read or could not understand the fine print,
and as a result many people defaulted on their mortgages
and lost their homes, triggering a major financial crisis and
an economic downturn. It turns out that poor consumers
were not the only people who could not read the fine
print, however, for they were joined by banks, hedge-fund
managers, bond-rating firms, and thousands of investors
who bought assets that they did not understand.

Behavioral economics joined the mainstream in 2001
and 2002 when Nobel Prizes were awarded for eco-
nomic research in this area. George Akerlof (University
of California at Berkeley) was cited for developing a bet-
ter understanding of the role of asymmetric information
and the market for “lemons.” Daniel Kahneman (Princeton
University) andVernon L. Smith (George Mason University)
received the prize for “the analysis of human judgment and
decision-making ...and the empirical testing of predictions
from economic theory by experimental economists.”

Analytical Developments in

Utility Theory
We pause here to provide an elaboration of some of
the advanced issues behind the concept of utility and
its application to demand theory. Economists today
generally reject the notion of a cardinal (or measur-
able) utility that people feel or experience when con-
suming goods and services. Utility does not ring up
like numbers on a gasoline pump.

Rather, what counts for modern demand theory is
the principle of ordinal utility. Under this approach,
consumers need to determine only their preference
ranking of bundles of commodities. Ordinal utility
asks, “Do I prefer a pastrami sandwich to a choco-
late milk shake?” A statement such as “Bundle A is
preferred to bundle B”—which does not require that
we know how much A is preferred to B—is called
ordinal, or dimensionless. Ordinal variables are ones
that we can rank in order, but for which there is no
measure of the quantitative difference between the
situations. We might rank pictures in an exhibition
by order of beauty without having a quantitative mea-
sure of beauty. Using only such ordinal preference

rankings, we can establish firmly the general proper-
ties of market demand curves described in this chap-
ter and in its appendix.

The discerning reader will wonder whether the
equimarginal principle describing consumer equilib-
rium behavior implies cardinal utility. In fact, it does
not; only ordinal measures are needed. An ordinal
utility measure is one that we can stretch while always
maintaining the same greaterthan or less-than
relationship (like measuring with a rubber band).
Examine the marginal condition for consumer equi-
librium. If the utility scale is stretched (say, by dou-
bling or multiplying times 3.1415), you can see that
all the numerators in the condition are changed by
exactly the same amount, so the consumer equilib-
rium condition still holds.

For certain special situations the concept of cardi-
nal, or dimensional, utility is useful. An example of a
cardinal measure comes when we say that the speed
of a plane is six times that of a car. People’s behav-
ior under conditions of uncertainty is today analyzed
using a cardinal concept of utility. This topic will be
examined further when we review the economics of
risk, uncertainty, and gambling in Chapter 11.

Our treatment of utility in the equimarginal prin-
ciple assumed that goods can be divided into indefi-
nitely small units. However, sometimes indivisibility of
units is important and cannot be glossed over. Thus,
Hondas cannot be divided into arbitrarily small por-
tions the way juice can. Suppose I buy one Honda,
but definitely not two. Then the additional utility of
the first car is enough larger than the additional util-
ity of the same number of dollars spent elsewhere to
induce me to buy this first unit. The additional utility
that the second Honda would bring is enough less
to ensure I do not buy it. When indivisibility matters,
our equality rule for equilibrium can be restated as
an inequality rule.

AN ALTERNATIVE APPROACH:
SUBSTITUTION EFFECT AND
INCOME EFFECT

The concept of marginal utility has helped explain
the fundamental law of downward-sloping demand.
But over the last few decades, economists have
developed an alternative approach to the analysis of
demand—one that makes no mention of marginal
utility. This alternative approach uses “indifference
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curves,” which are explained in the appendix to this
chapter, to rigorously and consistently produce the
major propositions about consumer behavior. This
approach also helps explain the factors that tend
to make the responsiveness of quantity demanded
to price—the price elasticity of demand—Ilarge or
small.

Indifference analysis asks about the substitution
effect and the income effect of a change in price.
By looking at these, we can see why the quantity
demanded of a good declines as its price rises.

Substitution Effect
The substitution effect is the most obvious factor
for explaining downward-sloping demand curves.
If the price of coffee goes up while other prices do
not, then coffee has become relatively more expen-
sive. When coffee becomes a more expensive bever-
age, less coffee and more tea or cola will be bought.
Similarly, because sending electronic mail is cheaper
and quicker than sending letters through the regular
mail, people are increasingly relying on electronic
mail for correspondence. More generally, the substi-
tution effect says that when the price of a good rises,
consumers will tend to substitute other goods for the
more expensive good in order to satisfy their desires
more inexpensively.

Consumers, then, behave the way businesses do
when the rise in price of an input causes firms to
substitute low-priced inputs for high-priced inputs.
By this process of substitution, businesses can pro-
duce a given amount of output at the least total cost.
Similarly, when consumers substitute less expensive
goods for more expensive ones, they are buying a
given amount of satisfaction at lower cost.

Income Effect

A second impact of a price change comes through
its effect on real income. The term real income means
the actual quantity of goods that your money income
can buy. When a price rises and money income is
fixed, real income falls because the consumer cannot
afford to buy the same quantity of goods as before.
This produces the income effect, which is the change
in the quantity demanded that arises because a price
change lowers consumer real incomes. Most goods
respond positively to higher incomes, so the income
effect will normally reinforce the substitution effect
in producing a downward-sloping demand curve.
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We can obtain a quantitative measure of the
income effect using a new concept, income elasticity.
This term denotes the percentage change in quan-
tity demanded divided by the percentage change
in income, holding other things, such as prices,
constant.

Income % change in quantity demanded

elasticity

% change in income

High income elasticities, such as those for airline
travel or yachts, indicate that the demand for these
goods rises rapidly as income increases. Low income
elasticities, such as for potatoes or used furniture,
denote a weak response of demand to increases in
income.

Calculation of Income Elasticity
Suppose you are a city planner for Santa

Fe, New Mexico, and you are concerned
about the growth in the demand for water
consumption by households in that arid region. You make
inquiries and find the following data for 2000: The popula-
tion is 62,000; the projected growth rate of the population
is 20 percent per decade; per capita annual water con-
sumption in 2000 was 1000 gallons; per capita incomes are
projected to grow by 25 percent over the next decade;and
the income elasticity of water use per capita is 0.50. You
then estimate the water needs for 2010 (with unchanged
prices) as

Water consumption in 2010
= population in 2000 X population growth factor
X per capita water use
X [I + (income growth X income elasticity)]
= 62,000 X 1.2 X 1000 X (I + 0.25 X 0.50)
= 83,700,000

From these data, you project a growth in total household
water use of 35 percent from 2000 to 2010.

Income and substitution effects combine to
determine the major characteristics of demand
curves of different commodities. Under some cir-
cumstances the resulting demand curve is very price-
elastic, as where the consumer has been spending a
good deal on the commodity and ready substitutes
are available. In this case both the income and the
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substitution effects are strong and the quantity
demanded responds strongly to a price increase.
But consider a commodity like salt, which requires
only a small fraction of the consumer’s budget. Salt is
not easily replaceable by other items and is needed
in small amounts to complement more important
items. For salt, both income and substitution effects
are small, and demand will tend to be price-inelastic.

FROM INDIVIDUALTO
MARKET DEMAND

Having analyzed the principles underlying a single
individual’s demand for coffee or electronic mail, we
next examine how the entire market demand derives
from the individual demand. The demand curve for a
good for the entire market is obtained by summing up the
quantities demanded by all the consumers. Each con-
sumer has a demand curve along which the quantity
demanded can be plotted against the price; it gener-
ally slopes downward and to the right. If all consum-
ers were exactly alike in their demands and if there

(a) Smith’s Demand

(b) Brown’s Demand
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were 1 million consumers, we could think of the mar-
ket demand curve as a millionfold enlargement of
each consumer’s demand curve.

In fact, of course, people differ in their tastes.
Some have high incomes, some low. Some greatly
desire coffee; others prefer tea. To obtain the total
market demand curve, we calculate the sum total of
what all the different consumers consume at each
price. We then plot that total amount as a point on
the market demand curve. Alternatively, we might
construct a numerical demand table by summing the
quantities demanded by all individuals at each mar-
ket price.

As a matter of convention, we label ndividual
demand and supply curves with lowercase letters (dd
and ss), while using uppercase letters (DD and SS)
for the market demand and supply curves.

The market demand curve is the sum of individ-
ual demands at each price. Figure 5-2 shows how to
add individual dd demand curves horizontally to get
the market DD demand curve.

(c) Their Combined Demand

P P P
d D
$10 k" $10 - $10
dp
— Market demand curve
(0] (0] [0]
e QG5 {32 L $5 b Pl = a1+ a
o 1 o 2 o 1 2
d, D
A L1 [ R R R R
Q=g+
o 1 2 3 0o 1 2 3 4 » o 1 2 3 4 5 6 dirae
Quantity, Quantity, Total quantity

FIGURE 5-2. Market Demand Derived from Individual Demands

We add all individual consumers’ demand curves to get the market demand curve. At each
price, such as $5, we add quantities demanded by each person to get the market quan-

tity demanded. The figure shows how, at a price of $5, we add horizontally Smith’s 1 unit
demanded to Brown’s 2 units to get the market demand of 3 units.
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Demand Shifts
We know that changes in the price of coffee affect
the quantity of coffee demanded. We know this from
budget studies, from historical experience, and from
examining our own behavior. We discussed briefly in
Chapter 3 some of the important nonprice determi-
nants of demand. We now review the earlier discus-
sion in light of our analysis of consumer behavior.

An increase in income tends to increase the
amount we are willing to buy of most goods. Neces-
sities tend to be less responsive than most goods to
income changes, while luxuries tend to be more
responsive to income. And there are a few anoma-
lous goods, known as inferior goods, for which
purchases may shrink as incomes increase because
people can afford to replace them with other, more
desirable goods. Soup bones, intercity bus travel, and
black-and-white TVs are examples of inferior goods
for many Americans today.

What does all this mean in terms of the demand
curve? The demand curve shows how the quantity of a
good demanded responds to a change in its own price.
But the demand is also affected by the prices of other
goods, by consumer incomes, and by special influ-
ences. The demand curve was drawn on the assump-
tion that these other things were held constant. But
what if these other things change? Then the whole
demand curve will shift to the right or to the left.

Figure 5-3 illustrates changes in factors affecting
demand. Given people’s incomes and the prices for
other goods, we can draw the demand curve for coffee
as DD. Assume that price and quantity are at point A.
Suppose that incomes rise while the prices of coffee
and other goods are unchanged. Because coffee is a
normal good with a positive income elasticity, people
will increase their purchases of coffee. Hence the
demand curve for coffee will shift to the right, say, to
D'D’, with A’ indicating the new quantity demanded
of coffee. If incomes should fall, then we would expect
a reduction in demand and in quantity bought. This
downward shift we illustrate by D"D" and by A”.

Substitutes and Complements
Everyone knows that raising the price of beef will
decrease the amount of beef demanded. We have
seen that it will also affect the demand for other com-
modities. For example, a higher price for beef will
increase the demand for substitutes like chicken. A
higher beef price may lower the demand for goods
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Price

0 Quantity

FIGURE 5-3. Demand Curve Shifts with Changes in
Income or in Other Goods’ Prices

As incomes increase, consumers generally want more of a
good, thus increasing demand or shifting demand outward
(explain why higher incomes shift DD to D'D"). Similarly, a
rise in the price of a substitute good increases or shifts out
the demand curve (e.g., from DD to D'D"). Explain why a
decrease in income would generally shift demand to D"D".
Why would a decrease in chicken prices shift hamburger
demand to D"D"?

like hamburger buns and ketchup that are used
along with beef hamburgers. It will probably have
little effect on the demand for economics textbooks.

We say, therefore, that beef and chicken are sub-
stitute products. Goods A and B are substitutes if an
increase in the price of good A will increase the demand
for substitute good B. Hamburgers and hamburger
buns, or cars and gasoline, on the other hand, are
complementary products; they are called complements
because an increase in the price of good A causes a
decrease in the demand for its complementary good B.
In between are independent goods, such as beef and
textbooks, for which a price change for one has no
effect on the demand for the other. Try classifying the
pairs turkey and cranberry sauce, oil and coal, college
and textbooks, shoes and shoelaces, salt and shoelaces.

Say Figure 5-3 represented the demand for beef. A
fall in the price of chickens may well cause consumers
to buy less beef; the beef demand curve would there-
fore shift to the left, say, to D"D". But whatif the price of
hamburger buns were to fall? The resulting change on
DD, if there is one, will be in the direction of increased
beef purchases, a rightward shift of the demand curve.
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Why do we see this difference in response? Because
chicken is a substitute product for beef, while ham-
burger buns are complements to beef.

Review of key concepts:

® The substitution effect occurs when a higher
price leads to substitution of other goods for the
good whose price has risen.

® The income effect is the change in the quantity
demanded of a good because the change in its
price has the effect of changing a consumer’s real
income.

® Income elasticity is the percentage change in
quantity demanded of a good divided by the per-
centage change in income.

® Goods are substitutes if an increase in the price
of one increases the demand for the other.

® Goods are complements if an increase in the price
of one decreases the demand for the other.

® Goods are independent if a price change for one
has no effect on the demand for the other.

Empirical Estimates of Price and

Income Elasticities
For many economic applications, it is essential to
have numerical estimates of price elasticities. For
example, an automobile manufacturer will want to
know the impact on sales of the higher car prices that
result from installation of costly pollution-control
equipment; a college needs to know the impact of
higher tuition rates on student applications; and a
publisher will calculate the impact of higher text-
book prices on its sales. All these applications require
a numerical estimate of price elasticity.

Similar decisions depend on income elasticities.
A government planning its road or rail network will
estimate the impact of rising incomes on automobile
travel; the federal government must calculate the
effect of higher incomes on energy consumption in
designing policies for air pollution or global warm-
ing; in determining the necessary investments for
generating capacity, electrical utilities require income
elasticities for estimating electricity consumption.

Economists have developed useful statistical tech-
niques for estimating price and income elasticities.
The quantitative estimates are derived from market
data on quantities demanded, prices, incomes, and
other variables. Tables 5-2 and 5-3 show selected esti-
mates of elasticities.
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Commodity Price elasticity
Tomatoes 4.60
Green peas 2.80
Legal gambling 1.90
Taxi service 1.24
Furniture 1.00
Movies 0.87
Shoes 0.70
Legal services 0.61
Medical insurance 0.31
Bus travel 0.20
Residential electricity 0.13

TABLE 5-2. Selected Estimates of Price Elasticities of
Demand

Estimates of price elasticities of demand show a wide range
of variation. Elasticities are generally high for goods for
which ready substitutes are available, like tomatoes or peas.
Low price elasticities exist for those goods like electricity
which are essential to daily life and which have no close
substitutes.

Source: Heinz Kohler, Microeconomics: Theory and Applications (Heath,
Lexington, Mass., 1992).

Commodity Income elasticity
Automobiles 2.46
Owner-occupied housing 1.49
Furniture 1.48
Books 1.44
Restaurant meals 1.40
Clothing 1.02
Physicians’ services 0.75
Tobacco 0.64
Eggs 0.37
Margarine -0.20
Pig products -0.20
Flour -0.36

TABLE 5-3. Income Elasticities for Selected Products

Income elasticities are high for luxuries, whose consump-
tion grows rapidly relative to income. Negative income
elasticities are found for “inferior goods,” whose demand
falls as income rises. Demand for many staple commodi-
ties, like clothing, grows proportionally with income.

Source: Heinz Kohler, Microeconomics: Theory and Applications (Heath,
Lexington, Mass., 1992).
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THE ECONOMICS OF ADDICTION

In a free-market economy, the government generally
lets people decide what to buy with their money. If
some want to buy expensive cars while others want
to buy expensive houses, we assume that they know
what is best for them and that in the interests of per-
sonal freedom the government should respect their
preferences.

In some cases, but sparingly and with great hesi-
tation, the government decides to overrule private
adult decisions. These are cases of merit goods, whose
consumption is thought intrinsically worthwhile,
and the opposite, which are demerit goods, whose
consumption is deemed harmful. For these goods,
we recognize that some consumption activities have
such serious effects that overriding individuals’ pri-
vate decisions may be desirable. Today, most societ-
ies provide for free public education and emergency
health care; on the other hand, society also penalizes
or forbids consumption of such harmful substances
as cigarettes, alcohol, and heroin.

Among the most controversial areas of social
policy are demerit goods involving addictions. An
addiction is a pattern of compulsive and uncon-
trolled use of a substance. The heavy smoker or the
heroin user may bitterly regret the acquired habit,
but such habits are extremely difficult to break after
they have become established. A regular user of ciga-
rettes or heroin is much more likely to desire these
substances than is a nonuser. Moreover, the demands
for addictive substances are quite price-inelastic.

The markets for addictive substances are big busi-
ness. Consumer expenditures on tobacco products
in 2007 were $95 billion, while total expenditures on
alcoholic beverages were $155 billion. Numbers for
illegal drugs involve guesswork, but recent estimates
of spending on illegal drugs place the total at around
$75 billion annually.

Consumption of these substances raises major
public policy issues because addictive substances may
injure users and often impose costs and harms on
society. The harms to users include around 450,000
premature deaths annually, along with a wide variety
of medical problems attributable to smoking; 10,000
highway fatalities a year attributed to alcohol; and
failures in school, job, and family, along with high
levels of AIDS, from intravenous heroin use. Harms
to society include the predatory crime that addicts
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of high-price drugs engage in; the costs of providing
subsidized medical care to those who consume drugs,
cigarettes, or tobacco; the rapid spread of communi-
cable diseases, especially AIDS and pneumonia; and
the tendency of existing users to recruit new users.

One policyapproach, often followed in the United
States, is to prohibit the sale and use of addictive sub-
stances and to enforce prohibition with criminal sanc-
tions. Economically, prohibition can be interpreted
as a sharp upward shift in the supply curve. After the
upward shift, the price of the addictive substance is
much higher. During Prohibition (1920-1933), alco-
hol prices were approximately 3 times higher than
before. Estimates are that cocaine currently sells for
at least 20 times its free-market price.

What is the effect of supply restrictions on the
consumption of addictive substances? And how does
the prohibition affect the injuries to self and to soci-
ety? To answer these questions, we need to consider
the nature of the demand for addictive substances.
The evidence indicates that casual consumers of
illegal drugs have cheap substitutes like alcohol and
tobacco and thus will have relatively high price elas-
ticity of demand. By contrast, hard-core users are
often addicted to particular substances and have
price-inelastic demands.

We can illustrate the market for addictive sub-
stances in Figure 5-4. The demand curve DD is
extremely price-inelastic for established users. Now
consider a policy of discouraging drug use. One
approach, used for cigarettes, is to impose a large tax.
As we saw in the previous chapter, this can be ana-
lyzed as an upward shift in the supply curve. A policy
of prohibition such as is used for illegal substances
has the same effect of shifting the supply curve from
SSto S'S".

Because demand is price-inelastic, quantity
demanded will decline very little. At the higher price,
total spending on drugs increases sharply. For illegal
drugs, the required outlays may be so great that the
user engages in predatory crime. The results, in the
view of two economists who have studied the sub-
ject, are that “the market in illegal drugs promotes
crime, destroys inner cities, spreads AIDS, corrupts
law enforcement officials and politicians, produces
and exacerbates poverty, and erodes the moral fabric
of society.”

A different case would arise for highly price-
sensitive consumers such as casual users. For example,
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FIGURE 5-4. Market for Addictive Substances

The demand for addictive substances is price-inelastic for
heavy smokers or hard-core users of drugs like heroin or
cocaine. As a result, if prohibition or heavy taxation shifts
supply from SSto S'S’, total spending on drugs will rise from
0HCG to 0ABF. For drugs that are highly price-inelastic,
this implies that spending on drugs will rise when supply is
restrained. What will happen to criminal activity after pro-
hibition if a substantial fraction of the income of addicts
is obtained by theft? Can you see why some people would
argue for reduced drug enforcement or even decriminal-
ization for addictive drugs?

a teenager might experiment with an addictive sub-
stance if it is affordable, while a high price (accompa-
nied by low availability) would reduce the number of
people who start down the road to addiction. In this
case, supply restraints are likely to lower use sharply
and to reduce spending on addictive substances.
(See question 10 at the end of this chapter for fur-
ther discussion.)

One of the major difficulties with regulating
addictive substances comes because of the patterns
of substitution among them. Many drugs appear to
be close substitutes rather than complements. As a
result, experts caution, raising the price of one sub-
stance may drive users to other harmful substances.
For example, states that have criminal penalties for
marijuana use tend to have higher teenage consump-
tion of alcohol and tobacco.

Clearly, social policy toward addictive substances
raises extremely complex issues. But the economic
theory of demand provides some important insights
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into the impacts of alternative approaches. First, it
suggests that raising the prices of harmful addictive
substances can reduce the number of casual users
who will be attracted into the market. Second, it cau-
tions us that many of the negative consequences of
illegal drugs result from the prohibition of addic-
tive substances rather than from their consumption
per se. Many thoughtful observers conclude with
the paradoxical observation that the overall costs of
addictive substances—to users, to other people, and
to the ravaged inner cities in which the drug trade
thrives—would be lower if government prohibitions
were relaxed and the resources currently devoted to
supply restrictions were instead put into treatment
and counseling.

THE PARADOX OF VALUE

More than two centuries ago, in The Wealth of Nations,
Adam S