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Preface

This is the eleventh edition of a text that has enjoyed a flattering market success,
having been adopted by more than 600 colleges and universities throughout
the United States, Canada, and other English-speaking countries and more
than 1,000 in other countries around the world. The text has been translated
into Chinese, French, Greek, Indonesian, Italian, Korean, Polish, Portuguese
(Brazilian), Spanish, Russian, and other languages. All the features that have
made the previous editions of this text one of the leading texts of International
Economics in the United States and around the world have been retained in the
eleventh edition. However, the content has been thoroughly updated and expanded
to include many new significant topics and important recent developments.

Significant International Developments

_ﬂ} The main objective of the eleventh edition of International Ecconomics is to present
a comprehensive, up-to-date, and clear exposition of the theory and principles
of international economics that are essential for understanding, evaluating, and
suggesting solutions to the important international economic problems and issues
facing the United States and the rest of the world today, and that countries are
likely to face in the coming years. These are:

1. Slow growth and high unemployment in advanced economies after the
“Great Recession” —the deepest financial and economic crisis since the Great
Depression of 1929.

2. Rising protectionism in the United States and in other advanced countries in
the context of a rapidly globalizing world reduces the level of specialization
and trade, and it raises the specter of trade wars that would be very detrimental
to the welfare of all nations.

3. Excessive volatility and large and persistent misalignments of exchange rates
discourage the international flow of trade and investments and could lead to
international financial and monetary crises.

4. Deep structural imbalances in the United States, slow growth in Europe and
Japan, and insufficient restructuring in the transition economies of Central and
Eastern Europe reduce the volume of international trade and could cause the
collapse of the dollar and/or the euro.
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5. The deep poverty in many developing countries and the widening international inequal-
ities pose serious moral, political, and developmental problems for the United States
and other advanced countries.

6. Resource scarcity, environmental degradation, and climate change put at risk contin-
ued growth in the United States and other advanced countries, as well as sustainable
development in emerging markets.

These events significantly affect the well-being of the United States and the rest of the world
but are, to a large extent, beyond U.S. control.

New to the Eleventh Edition

Chapter 1 has been thoroughly revised and updated to reflect the dramatic economic and
financial changes that have taken place in the world economy since the last edition of this
text. Section 1.6 has been thoroughly revised to identify the major international economic
(trade and financial) problems facing the United States and the world today, and so has the
discussion in Chapter 21 (Section 21.6), which examines how they can be resolved.

The rapid globalization of the world economy is providing major benefits to most coun-
tries, but it is also presenting many challenges to poor countries that are unable to take
advantage of globalization, as well as to the United States and other advanced countries that
face increasing competition from some emerging markets, especially China. These topics are
discussed in several new sections and case studies in the trade and finance part of the text.

The dollar—euro exchange rate is as much in the news these days as the huge and
unsustainable trade deficits of the United States and sovereign debts in the Eurozone. The
relationship between U.S trade deficits, trade protectionism and misaligned exchange rates,
as well as the crisis in the Euro Area are examined, both theoretically and empirically, and
in all of their ramifications, in several trade and finance sections and case studies in this
new edition of the text.

Besides their effect on international trade and international competitiveness, the contin-
uing globalization of the world economy and liberalization of international capital markets
have further eroded governments’ control over national economic and financial matters.
Exchange rates exhibit great volatility and large misalignments, both of which interfere
with the flow of international trade and investments and distort the comparative advan-
tage of nations. At the same time, international macroeconomic policy coordination has not
progressed sufficiently to deal adequately with the potential problems and challenges that
increased interdependence in world financial markets create.

The eleventh edition of this book also presents an in-depth analysis of the dangerous
structural imbalances in the world economy and provides an evolution of the policy options
available to deal with them. The major imbalances in the world economy today are the
huge trade and budget (twin) deficits of the United States, the slow growth and high
unemployment in Europe, the decade-long stagnation in Japan, the serious competitive
challenge for both advanced and developing countries provided by the competition from
China, the danger of financial and economic crises in emerging market economies, world
poverty, resource scarcity, and environmental degradation. All of these topics are addressed
in this edition of the text.

There are 122 case studies in the text. Many are new, and the others have been thoroughly
revised.

&
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The extended annotated Selected Bibliography at the end of each chapter has been thor-
oughly updated and extended, and it represents a major resource for further study and
research on various topics.

The Internet section at the end of each chapter has been updated and expanded and
gives the most important Internet site addresses or links to data sources, information, and
analyses for the topics presented in each chapter to show how to access and use the wealth
of information available on the Internet.

The Companion Web Site for the Text has also been thoroughly updated and expanded,
and it presents for each chapter additional examples, cases, and theoretical points, as well
as questions and problems that can be answered or solved using the Internet.

New, extended, and revised sections and case studies in the trade theory and policy
parts of the text include benefits and challenges of globalization; the gravity model; the
changing pattern of comparative advantage; variety gains from international trade; EU-US
trade disputes and protectionism; the pervasiveness of nontariff trade barriers; strategic
trade and industrial policies; the emergence of new economic giants; job losses in high
U.S. import-competing industries; international trade and de-industrialization of the United
States and other advanced countries; international trade and U.S. wage inequalities; benefits
and costs of NAFTA; international trade and environmental sustainability; globalization and
world poverty; trade and growth in developing countries; the collapse of the Doha Round;
and the debate over U.S. immigration policy.

New sections and case studies in international finance include size, currency, and
geographical distribution of the foreign exchange market; the carry trade; fundamental
forces and “news” in exchange rate forecasting; the exploding U.S. trade deficit with

'@‘ China; the euro—dollar exchange rate defies forecasting; the Balassa—Samuelson effect in
transition economies; structural imbalances and exchange rate misalignments; the effective
exchange rate of the dollar and U.S. current account deficits; exchange-rate pass-through
to import prices; petroleum prices and growth; inflation targeting and exchange rates;
the global financial crisis and the Great Recession; slow recovery and growth after the
Great Recession; the Eurozone crisis and the future of the euro; internationalization of
the renminbi (yuan); exchange rate arrangements of IMF members; and reforms of the
international monetary system.

More international trade and finance data are included throughout the text.

Audience and Level

The text presents all the principles and theories essential for a thorough understanding of
international economics. It does so on an intuitive level in the text itself, and more rigorously
in the appendices at the end of most chapters. In addition, partial equilibrium analysis is
presented before the more difficult general equilibrium analysis (which is optional). Thus,
the book is designed for flexibility. It also overcomes the shortcomings of other international
economics texts in which the level of analysis is either too complicated or too simplistic.

Organization of the Book

The book is organized into four parts. Part One (Chapters 2—7) deals with trade theory (i.e.,
the basis and the gains from trade). Part Two (Chapters 8—12) deals with trade policy (i.e.,
obstructions to the flow of trade). Part Three (Chapter 13—15) deals with the measurement of

&
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a nation’s balance of payments, foreign exchange markets, and exchange rate determination.
Part Four (Chapters 16-21) examines open-economy macroeconomics or the macro rela-
tionships between the domestic economy and the rest of the world, as well as the operation
of the present international monetary system.

In the typical one-semester undergraduate course in international economics, instructors
may wish to cover the 11 core chapters (1, 2-3, 5, 9, 13-17, 21) as well as the few other
asterisked sections in other chapters, and exclude the appendices. Undergraduate courses in
international trade could cover Chapters 1 to 12 and 21, whereas undergraduate courses in
international finance could cover Chapters 1 and 13 to 21. The many examples and real-world
case studies presented also make the text very suitable for international economics courses
in business programs. In first-year graduate courses in international economics and business,
instructors may want to cover the appendices also and assign readings from the extensive
annotated bibliography at the end of each chapter.

For the Student

® The same example is utilized in all the chapters dealing with the same basic concept.
This feature is unique to this text. For example, the same graphical and numerical model
is used in every chapter, from Chapters 2 through 11 (the chapters that deal with trade
theory and policy). This greatly reduces the burden on the student, who does not have
to start fresh with a new example each time. It also shows more clearly the relationship
among the different topics examined.

®  Actual numbers are used in the examples and the graphs are presented on scales. This
makes the various concepts and theories presented more concrete, accessible, and per-
tinent to the student, and the graphs easier to read and understand.

® There are 122 case studies (from 4 to 9 per chapter). These real-world case studies are
generally short and to the point and serve to reinforce understanding and highlight the
most important topics presented in the chapter.

® The sections of each chapter are numbered for easy reference. Longer sections are broken
into two or more numbered subsections. All of the graphs and diagrams are carefully
explained in the text and then summarized briefly in the captions.

® The judicious use of color and shading enhances the readability of the text and aids
student understanding .

® Each chapter ends with the following teaching aids:

*  Summary—A paragraph reviews each section of the text.
* A Look Ahead—Describes what follows in the subsequent chapter.

* Key Terms—Lists the important terms introduced in bold face type in the chapter.
A glossary of all these terms is provided at the end of the book.

*  Questions for Review—Fourteen review questions are presented (two or more for
each section in the chapter).

* Problems—Fourteen to fifteen problems are provided for each chapter. These
ask the student to calculate a specific measure or explain a particular event.

&
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Brief answers to selected problems (those marked by an asterisk) are provided at
www.wiley.com/college/salvatore for feedback.

» Appendices—These develop in a more rigorous but careful and clear fashion certain
material that is presented on an intuitive level in the chapter.

e Selected Bibliography—The most important references are included, along with
specific notes indicating the topic they cover. A separate Author Index is included
at the end of the book.

* Internet—A section at the end of each chapter provides relevant Internet site
addresses or links to data sources, information, and analyses to show the student
how to access and use the wealth of information available on the Internet.

Accompanying the text, there are also:

* A Web Site—Each chapter presents additional examples, cases, and theoretical
points and questions as well as problems that can be answered or solved using the
Internet. The web site is continuously updated to reflect important new developments
in the international economy as they unfold.

* An Online Study Guide prepared by Professor Arthur Raymond of Muhlenberg
College is available for students. This provides extensive review of key concepts,
numerous additional illustrative examples, and practice problems and exercise sets.

* A Schaum Outline on the Theory and Problems of International Economics (4th
edition, 1996), prepared by the author, can be purchased at a very low price in most
bookstores. This provides a problem-solving approach to the topics presented in the
traditional way in this and other international economics texts.

For the Instructor

An Instructor’s Manual prepared by the author is available. It includes chapter objec-
tives and lecture suggestions, answers to the end-of-chapter problems, a set of 15 to 20
multiple-choice questions, with answers, and additional problems and essays for each
chapter.

PowerPoint Presentations, prepared by Professor Leonie L. Stone of the State Univer-
sity of New York at Geneseo, provide brief outline notes of the chapter and also contain
all the figures and tables in the text. These are available on the Instructor Companion Site.

A Test Bank, also prepared by Professor Stone, contains at least 25 multiple-choice
questions per chapter and is available on the Instructor Companion Site. A computerized
version for easy test preparation is also available.

Acknowledgments
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to have had many excellent students who, with their questions and comments, contributed
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Introduction chapter

LEARNING GOALS:

After reading this chapter, you should be able to:
¢ Understand the meaning and importance of globalization

e Understand the relationship between international trade
and the nation’s standard of living

e Describe the subject matter (trade and monetary
aspects) of international economics

¢ |dentify the major international economic problems and
challenges facing the United States and the world today

{B 1.1 The Globalization of the World Economy

The world is rapidly globalizing and this is providing many opportunities and
major challenges to the nations and people of the world. We begin our study of
international economics with a brief overview of the globalization revolution taking
place in the world today.

1.1A We Live in a Global Economy

We live in a globalized world. We can connect instantly with any corner of the
world by cellular phone, e-mail, instant messaging, and teleconferencing, and we
can travel anywhere incredibly fast. Tastes are converging (i.e., more and more
people all over the world generally like the same things) and many goods we con-
sume are either made abroad or have many imported parts and components. Many
of the services we use are increasingly provided by foreigners as, for example,
when a radiography taken in a New York hospital is evaluated across the world
in Bangalore (India) and when H & R Block sends our tax returns abroad for
processing. Even small companies that until a few decades ago faced only local or
regional competition now must compete with firms from across the globe.
Althoughnot as free as the flow of international trade in goods and services, millions
of workers at all skill levels have migrated around the world, and thousands of jobs
have moved from advanced countries to such emerging markets as India and China.
Finance has also globalized: We can invest in companies anywhere in the
world and purchase financial instruments (stocks and bonds) from any company

&
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from almost anywhere in the world. Many pension funds are in fact invested abroad and
a financial crisis in one financial center quickly spreads across the world at the click of a
mouse. We can exchange dollars for euros and most other currencies easily and quickly, but
the rates at which we exchange our currency often change frequently and drastically. In short,
tastes, production, competition, labor markets, and financial markets are rapidly globalizing,
and this affects all of us deeply as consumers, workers, investors, and voters—yes, we live
in a global economy (see Case Studies 1-1 and 1-2).

W CASE STUDY 1-1

but American!

Salvatore cOl.tex V2 -10/26/2012 12:40 A.M.

The Dell PCs, iPhones, and iPads Sold in the United States Are Anything

Headquartered in Round Rock, Texas, Dell coordi-
nates a global production network in 34 countries
in the Americas, Europe, and Asia. For most of
the PCs sold in the United States, Dell performs
only the final assembly domestically and relies
on outside suppliers and contract manufacturers
for components, peripherals, printed circuit board
(PCB) assemblies, and subassemblies (box builds).
The reason is that most parts and components are
cheaper to produce in other parts of the world
and are thus imported (see Table 1.1). Neither
high-value components nor very low-value compo-
nents (such as power supplies or keyboards) have
to be made close to Dell’s assembly plants. Only
some midlevel components (such as motherboards
and other PCB assemblies), which are too expen-
sive to ship by air to meet volatility in demand, as
well as to risk holding in inventory, are produced
locally, but even that is not always the case.

In 2009, more than 90 percent of all the
parts and components going into HP’s PCs were
made outside the United States. The components
of an Apple iPhone are almost entirely Asian:
the screen is from Japan, the flash memory is
from Korea—and it was assembled in China!
Apple contributed the design and software, and
it integrated the innovations of others. The iPad
introduced by Apple is made from parts and com-
ponents by Samsung and L.G Display (Korean);
Toshiba (Japanese); Broadcom (U.S.); Catcher
Technologies, Wintek, Simplo Technology, and
Novateck Microelectronics (Taiwan), and STMi-
croelectronics (Italy and France) and assembled in
China. Less than 30 percent of the parts and com-
ponents of the brand new Boeing 787 Dreamliner
jet that went into service in 2011 are made in the
United States.

B TABLE 1.1. Locations and Companies That Supply Specific Parts and Components

for Dell’s PCs

Part/Component Location Company

Monitors Europe and Asia Phillips, Nokia, Samsung, Sony, Acer
PCBs Asia, Scotland, and Eastern Europe SCl, Celestica

Drives Asia, mainly Singapore Seagate, Maxtor, Western Digital
Printers Europe (Barcelona) Acer

Box builds Asia and Eastern Europe Hon Hai/Foxteq

Chassis Asia and Ireland Hon Hai/Foxteq

Sources: J. Dedrick and K. L. Kraemer, “Dell Computer: Organization of a Global Production Network’’ and ““Glob-
alization of the Personal Computer Industry: Trends and Implications,” Working Paper, Irvine, CA: Center for
Research on Information Technology and Organizations (CRITO), University of California, Irvine, 2002; “The Lap-

top Trail,”” The Wall Street Journal, June 9, 2005, p. 31;

“Rising in the East,’” The Economist, January 3, 2009,

p. 47; http://www.ipadforums.net/apple-ipad-news/514-rumor-alert-ipad-release-date-likely-Friday-march-26th-2.html;
and “‘Dreamliner Production Gets Closer Monitoring.”” The Wall Street Journal, October 7, 2009, p. B1.
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1.1 The Globalization of the World Economy

1.

Strange as it may seem, the question of what is an
American car may be difficult to answer. Should
a Honda Accord produced in Ohio be considered
American? What about a Chrysler minivan pro-
duced in Canada (especially when Chrysler was
owned by Germany’s Daimler-Chrysler)? Is a Ken-
tucky Toyota or Mazda that uses nearly 40 percent
of imported Japanese parts American? Clearly, it is
becoming more and more difficult to define what
is American, and opinions differ widely.

For some, any vehicle assembled in North
America (the United States, Canada, and Mexico)
should be considered American because these vehi-
cles use U.S.-made parts. But the United Auto
Workers union views cars built in Canada and
Mexico as taking away U.S. jobs. Some regard
automobiles produced by Japanese-owned plants
in the United States as American because they
provide jobs for Americans. Others regard pro-
duction by these Japanese “transplants” as foreign,
because (1) the jobs they create were taken from
the U.S. automakers, (2) they use nearly 40 percent
imported Japanese parts, and (3) they remit prof-
its to Japan. What if Japanese transplants increased
their use of American parts to 75 percent or 90 per-
cent? Was the Ford Probe, built for Ford by Mazda
in Mazda’s Michigan plant, American?

It is difficult to decide exactly what is
an American car—even after the American

Automobile Labeling Act of 1992, which requires
all automobiles sold in the United States to indicate
what percentage of the car’s parts are domestic
or foreign. One could even ask if this question
is relevant at all in a world growing more and
more interdependent and globalized. In order to be
competitive, automakers must purchase parts and
components wherever they are cheaper and better
made, and they must sell automobiles throughout
the world to achieve economies of mass produc-
tion. Ford designs its automobiles in six nations
(the United States, the United Kingdom, Germany,
Italy, Japan, and Australia), has production facil-
ities in 30 locations (3 in North America, 3 in
South America, 7 in Asia, and 17 in Europe), and
employs more workers outside than in the United
States. In fact, the automotive and many other
industries are rapidly moving toward a handful of
truly global, independent companies.

Sources: “Honda’s Nationality Proves Troublesome for
Free-Trade Pact,” The New York Times, October 9, 1992,
p- 1; “What Is a U.S. Car? Read the Label,” The New
York Times, September 18, 1994, Section 3, p. 6; “Made
in America? Not Exactly: Transplants Use Japanese Car
Parts,” The Wall Street Journal, September 1, 1995, p. A3B;
“And Then There Were Five,” U.S. News & World Report,
March 4, 2000, p. 46; “What Is an American Car?” The
Wall Street Journal, January 26, 2009, p. AS; and “One
Ford for the Whole World,” Businessweek, May 15, 2009,
pp- 58-59.

18 The Globalization Challenge

Globalization is a revolution which in terms of scope and significance is comparable to
the Industrial Revolution, but whereas the Industrial Revolution took place over a century,
today’s global revolution is taking place under our very eyes in a decade or two. Global-
ization, of course, is not new. Roman coins circulated throughout the empire two thousand
years ago; Chinese currency was used in China even earlier. More recently, the world has
experienced three periods of rapid globalization, 1870-1914, 1945-1980, and 1980 to the
present.
Globalization in 1870—-1914 resulted from the Industrial Revolution in Europe and the
opening up of new, resource-rich, but sparsely populated lands in North America (the United
States and Canada), South America (Argentina, Chile, and Uruguay), Australia and New

&
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Zealand, and South Africa. These lands received millions of immigrants and vast amounts
of foreign investments, principally from England, to open up new lands to food and raw
material production. These so-called regions of recent settlement grew rapidly during this
period by exporting increasing amounts of food and raw materials to Europe in exchange for
manufactured goods. This period of modern globalization came to an end with the breakout
of World War I in 1914.

The second period of rapid globalization started with the end of World War II in 1945
and extended to about 1980. It was characterized by the rapid increase of international
trade as a result of the dismantling of the heavy trade protection that had been put in place
during the Great Depression that started in the United States in 1929 and during World War
II. What is different about the present globalization revolution (since 1980) is its speed,
depth, and immediacy resulting from the tremendous improvements in telecommunications
and transportation, massive international capital flows resulting from elimination of most
restrictions on their flow across national boundaries, as well as by the participation of most
countries of the world. This is what makes today’s globalization that much more pervasive
and dramatic than earlier periods of globalization. The recent (2008—2009) global financial
and economic crisis, the deepest of the postwar period, only slowed down the march of
globalization temporarily.

As all revolutions, however, today’s globalization brings many benefits and advantages
but also has some disadvantages or harmful side effects. In fact, there is a great deal of
disagreement as to the extent and type of advantages and disadvantages. Does getting cheaper
and/or better products and service from abroad justify sacrificing domestic jobs? Why are
some people in some countries very rich and obese while others dismally poor and starving?

Although labor migration generally leads to the more efficient utilization of labor, it also
leads to job losses and lower wages for less-skilled labor in advanced nations and harms
(i.e., it is a “brain drain” for) the nations of emigration. Similarly, financial globalization and
unrestricted capital flows lead to the more efficient use of capital throughout the world, as
well as provide opportunities for higher returns and risk diversification for individuals and
corporations. But they also seem to lead to periodic international financial crises, such as
the ones that started in Asia in 1997 and affected most other developing countries, and the
subprime housing mortgage crisis that started in the United States in 2007 and affected the
entire world in 2008 and 2009. Finally, are we running out of resources such as petroleum,
other minerals, water? Is the world headed for a climate disaster?

These disadvantages and negative aspects of globalization have given rise to a rethinking
of the age-old belief in free trade and to a strong antiglobalization movement, which blames
globalization for many human and environmental problems throughout the world, and for
sacrificing human and environmental well-being to the corporate profits of multinationals.
Globalization is being blamed for world poverty and child labor in poor countries, job
losses and lower wages in rich countries, as well as environmental pollution and climate
change throughout the world. Although there is some truth in these accusations, an in-depth
economic analysis will show that often the primary cause of many of the serious problems
facing the world today lies elsewhere (see Case Study 1-3).

Globalization has many social, political, legal, and ethical aspects, and so economists
need to work closely with other social and physical scientists, as well as with the entire

Page 4|
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1.1 The Globalization of the World Economy ﬂ

Is India’s Globalization Harming the United States?

The outsourcing of low-skilled service industry
jobs (such as answering customer inquiries) from
advanced countries to low-wage countries, such as
India, reduces costs and prices in advanced coun-
tries, and it does not create much concern. In recent
years, however, many high-skill and high-pay jobs
in such diverse fields as computing and aircraft
engineering, investment banking, and pharmaceu-
tical research have been transferred to India and
other emerging markets, creating great concern
in advanced nations, especially the United States.
Table 1.2 shows the outsourcing of high-tech ser-
vices and jobs to India by some U.S. multinationals
in 2008.

Companies such as IBM, Citigroup, and Mor-
gan Stanley point out that outsourcing high-skill

B TABLE 1.2. Globalizing India

and high-wage jobs to India (and other emerg-
ing markets, especially China) where they can
be done more cheaply keeps them internation-
ally competitive, leads to lower prices for their
products and services to American consumers,
and is necessary for them to take advantage
of fast-growing emerging markets. Transferring
abroad many high-skill and high-paying jobs, as
well as the crucial technologies on which they
are based, however, inevitably causes great con-
cern in the United States, not only for the loss
of good U.S. jobs but also for the ability of the
United States to remain the world’s technological
leader.

Outsourced
Services

us.
Company Work Force
Accenture 146,000

IBM 356,000

Citigroup 327,000

By the end of 2008, the company had had more

workers in India than in the United States

Independent development of software solutions

for Indian and global clients

Analysis of U.S. stocks and evaluation of credit-

worthiness of U.S. companies

Sources: “India’s Edge Goes Beyond Outsourcing,” The New York Times, April 4, 2008, p. C1; “IBM to Cut U.S. Jobs,
Expand in India,”” The Wall Street Journal, March 26, 2009, p. B1; and “"Outsourced Forever,” Forbes, September 26,

201, pp. 38-39.

civil society, to give globalization a more human face (i.e., have all nations and people share
its benefits). Globalization is important because it increases efficiency in the production of
material things; it is inevitable because we cannot hide or run away from it. But we would
like globalization also to be sustainable and humanizing and, ultimately, “fair.” This requires
a profound change in world governance. Such is the challenge facing humanity today and

in this decade.

All these topics and many more are either directly or indirectly the subject matter of

international economics that are covered in this text.
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1.2 International Trade and the Nation’s
Standard of Living

The United States, stretching across a continent and rich in a variety of human and natural
resources, can produce, relatively efficiently, most of the products it needs. Contrast this
with the situation of small industrial countries, such as Switzerland or Austria, that have a
few very specialized resources, and produce and export a much smaller range of products,
and import all the rest. Even large industrial countries such as Japan, Germany, France,
England, Italy, and Canada rely crucially on international trade. For developing nations,
exports provide employment opportunities and earnings to pay for the many products that
they cannot now produce at home and for the advanced technology that they need.

A rough measure of the economic relationship among nations, or their interdependence, is
given by the ratio of their imports and exports of goods and services to their gross domestic
product (GDP). The GDP refers to the total value of all goods and services produced in
the nation in a year. Figure 1.1 shows that imports and exports as a percentage of GDP
are much larger for smaller industrial and developing countries than they are for the United
States. Thus, international trade is even more important to most other nations than it is to
the United States.

Even though the United States relies to a relatively small extent on international trade,
a great deal of its high standard of living depends on it. First of all, there are many
commodities—coffee, bananas, cocoa, tea, scotch, cognac—that the country does not
produce at all. In addition, the United States has no deposits of such minerals as tin,
tungsten, and chromium, which are important to certain industrial processes, and it has only
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FIGURE1.1. Imports and Exports as a Percentage of GDP in Various Countries in 2011.
International trade (imports and exports) is even more important to most other smaller industrial and
developing countries than it is to the United States.

Source: International Monetary Fund, International Financial Statistics, Washington, D.C.: IMF, July 2012.
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dwindling reserves of petroleum, copper, and many other minerals. Much more important
quantitatively for the nation’s standard of living are the many products that could be
produced domestically but only at a higher cost than abroad. We will see later that these
account for most of the benefits or gains from trade.

Nevertheless, the United States could probably withdraw from world trade and still
survive without too drastic a decline in its standard of living. The same cannot be said of
such nations as Japan, Germany, England, or Italy—not to speak of Switzerland or Austria.
Even Russia and China, which for political and military reasons have valued self-sufficiency
very highly in the past, have now come to acknowledge their need to import high-technology
products, foreign capital, and even grains, soybeans, and other agricultural commodities, and
at the same time be able to export large quantities of their goods and services in order to
pay for all the imports they need.

In general, the economic interdependence among nations has been increasing over the
years, as measured by the more rapid growth of world trade than world production (see
Figure 1.2). This has certainly been the case for the United States during the past four
decades (see Case Study 1-4). The only exception to world trade rising, and rising faster
than world GDP, were in 2001 and 2009. In 2001, world GDP rose slightly but world trade
declined slightly (the first such decline since 1982—-1983). To a large extent this was due to
the economic recession in the United States in 2001 and the fear of terrorism following the
September 11, 2001, attack on the World Trade Center in New York City and the Pentagon
in Washington, D.C. International trade also declined in 2009 as a result of the deepest
recession of the postwar period triggered by the world financial crisis. In all likelihood,
trade will continue to serve as a strong stimulus to world growth in the future.

Lo T RECCCEEEEETEEERREEERES
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FIGURE1.2. Growth of World Trade and GDP, 2000-2011 (annual percentage changes).

International trade grew much faster than world production from 2000 to 2011, except in 2001 and 2009.
Source: World Trade Organization, World Trade Report, Geneva: WTO, 2012, p. 18.
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W CASE STUDY 1-4 Rising Importance of International Trade to the United States

After remaining at between 4 and 5 percent dur-
ing most of the 1960s, imports and exports of
goods and services as percentages of gross domes-
tic product (GDP) rose sharply in the United States
during the 1970s. Figure 1.3 shows that imports as
a percentage of U.S. GDP increased from about
5 percent during the late 1960s to more than 10
percent of GDP in 1980 and to a high of nearly
18 percent in 2008 before falling below 14 percent
in 2009 as a result of the U.S. recession. Exports
increased from about 5 percent in the late 1960s to
about 10 percent in 1980 and to a high of nearly 13
percent of GDP in 2008, but it fell to 9.9 percent of
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GDP in 2011 because of recession or slow growth
abroad. The figure shows that international trade
has become more important to the United States
(i.e., the United States has become more interde-
pendent with the world economy) during the past
four and one-half decades. Figure 1.3 also shows
that the share of imports in GDP exceeded the
share of exports since 1976 and the excess widened
sharply during the first half of the 1980s and then
again from 1996 to 2006. This led to huge U.S.
trade deficits and persistent demands for protec-
tion of domestic markets and jobs against foreign
competition by American industry and labor.

Imports

1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015
Year

FIGURE1.3. Imports and Exports as a Percentage of U.S. GDP, 1965-2011.

The share of imports and exports in U.S. GDP increased sharply since the early 1970s. Thus, international trade has
become increasingly important to the United States. During the first half of the 1980s, and again from 1996 to 2006, U.S.
imports greatly exceeded U.S. exports, resulting in huge trade deficits for the United States.

Source: International Monetary Fund, International Financial Statistics Yearbook (Washington, D.C., various issues).
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But there are many other crucial ways in which nations are interdependent, so that
economic events and policies in one nation significantly affect other nations (and vice versa).
For example, if the United States stimulates its economy, part of the increased demand for
goods and services by its citizens spills into imports, which stimulate the economies of
other nations that export those commodities. On the other hand, an increase in interest
rates in the United States is likely to attract funds (capital) from abroad and increase the
international value of the dollar. This stimulates U.S. imports and discourages U.S. exports,
thus dampening economic activity in the United States and stimulating it abroad.

Finally, trade negotiations that reduce trade barriers across nations may lead to an increase
in the exports of high-technology goods (such as computers) and thus to an increase in
employment and wages in those industries in the United States, but also to an increase
in imports of shoes and textiles, thereby reducing employment and wages in those sec-
tors. Thus, we see how closely linked, or interdependent, nations are in today’s world and
how government policies aimed at solving purely domestic problems can have significant
international repercussions.

1.3 The International Flow of Goods, Services,
Labor, and Capital

Interdependence in the world economy is reflected in the flow of goods, services, labor, and
capital across national boundaries.

{B 1.3a The International Flow of Goods and Services:
The Gravity Model

We have seen that international trade is of growing importance to the nation’s well-being.
But which are the major U.S. trade partners and why? In general, we would expect nations
to trade more with larger nations (i.e., with nations with larger GDPs) than with smaller
ones, with nations that are geographically closer than with nations that are more distant
(for which transportation costs would be greater), with nations with more open economic
systems than with nations with less open systems, and with nations with similar language
and cultural background than with nations that are more different.

In its simplest form, the gravity model postulates that (other things equal), the bilateral
trade between two countries is proportional, or at least positively related, to the product
of the two countries’ GDPs and to be smaller the greater the distance between the two
countries (just like in Newton’s law of gravity in physics). That is, the larger (and the more
equal in size) and the closer the two countries are, the larger the volume of trade between
them is expected to be.

According to the gravity model, we expect the United States to trade more with its neigh-
bors Canada and Mexico than with similar but more distant nations, and more with large
economies such as China, Japan, and Germany than with smaller ones. This is exactly what
Table 1.3 shows. That is, the largest trade partners of the United States are generally closer
and/or larger. (The Appendix to this chapter provides detailed data on the commodity and
geographic concentration of international trade, as well as on the world’s leading exporters
and importers of goods and services; Case Study 13-1 then gives the major commodity
exports and imports of the United States.)
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B TABLE 1.3. The Major Trade Partners of the United States in 2011 (billions of dollars)

Country Exports Imports Export Plus Imports
Canada $282.3 $320.5 $602.8
China 105.3 400.6 505.9
Mexico 198.7 267.3 466.0
Japan 67.2 131.8 199.0
Germany 49.6 99.4 149.0
United Kingdom 57.0 51.9 108.9
South Korea 45.2 57.5 102.7
France 28.5 40.7 69.2
Taiwan 271 4.5 68.6
ltaly 16.2 343 50.5

Source: U.S. Department of Commerce, Survey of Current Business (Washington, D.C.: U.S. Government Printing
Office, July 2012), pp. 34-35.

1.38 The International Flow of Labor and Capital

Besides trade in goods and services, the international flow of people (migration) and capital
across national boundaries is another measure or indicator of economic integration and
globalization in the world economy.

Today there are about 190 million people in the world who live in a country other than
the one in which they were born—nearly 60 percent of them are in rich countries (about
36 million in Europe and 38 million in the United States). People migrate primarily for
economic reasons (i.e., to improve their standard of living and provide more opportunities
for their children), but some do so to escape political and religious oppression. The 38
million foreign-born people who live in the United States represent 12.5 percent of the U.S.
population and 16.2 percent of the American labor force. Of these, over 11 million, or nearly
30 percent, entered the nation illegally. Most nations impose restrictions on immigration to
reduce the inflow of low-skilled people (while often encouraging the immigration of highly
skilled and technical people). Migration is generally more restricted and regulated than the
international flow of goods, services, and capital. (International labor migration is examined
in detail in Section 12.6.)

In general, capital flows more freely across national boundaries than people. Financial
or portfolio capital (bank loans and bonds) generally move to nations and markets where
interest rates are higher, and foreign direct investments in plants and firms flows to nations
where expected profits are higher. This leads to the more efficient use of capital and generally
benefits both lenders and borrowers. During the 1970s, Middle Eastern nations deposited a
great deal of their huge earnings from petroleum exports in New York and London banks,
which then lent (recycled) them to Latin American and Asian governments and corporations.
During the 1980s, Japan invested a large chunk of its huge export earnings in financial assets
and real estate and to set up corporate subsidiaries in the United States.

Since the mid-1980s, the United States has become an increasingly large net borrower
from the rest of the world to cover its excess of spending over production (see Case
Study 1-5). Global banks established branches in major international monetary centers
around the world (New York, London, Frankfurt, Tokyo, Shanghai, Singapore). More than
$3 trillion (about 20 percent of the size of the U.S. GDP or economy) of foreign currencies
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Table 1.4 shows data on the major net exporters
and importers of capital in 2011. Practically all
nations export and import capital as their investors
take advantage of foreign lending and invest-
ment opportunities, cover risk, and diversify their
portfolios. Nations that export more capital than
they import are the net capital exporters on the
world scene, while those that import more capital

than they export are the net capital importers. From
the table we see that Germany and China are the
largest net capital exporters, followed by Saudi
Arabia and Japan. The United States, on the other
hand, is by far the largest net capital importer. The
United States is simply spending too much and liv-
ing beyond its means—a situation that the United
States needs to correct.

B TABLE 1.4. Major Net Exporters and Importers of Capital in 2011

Net Exporters Percent of World

Net Importers Percent of World

of Capital Capital Exports of Capital Capital Imports
Germany 12.8% United States 38.5%
China 12.5 Turkey 6.3
Saudi Arabia 8.8 Italy 57
Japan 75 France 5.0
Russia 6.3 Spain 45
Switzerland 5.6 Brazil 43
Kuwait 4.6 Canada 4.0
Other 41.9 Other 31.7

Source: International Monetary Fund, Global Financial Stability Report (Washington,

D.C.: IMF, April 2012), p. 3.

Salvatore cOl.tex V2-10/26/2012 12:40 A.M.

are exchanged each day by around-the-clock trading in world financial centers, and newly
established sovereign funds (financial institutions owned by Middle Eastern petroleum
exporting nations, Singapore, China, Russia, and Brazil) are making huge investments of all
kinds all over the world. Financial markets are globalized as never before. The downside is
that when a financial crisis starts in one country, it quickly spreads to others. (International
capital flows are examined in detail in Chapter 12 and financial crises in Chapter 21.)

1.4 International Economic Theories and Policies

Let us now examine the purpose of international economic theories and policies and the
subject matter of international economics.

1.4A Purpose of International Economic Theories and Policies

The purpose of economic theory in general is to predict and explain. That is, economic theory
abstracts from the details surrounding an economic event in order to isolate the few variables
and relationships deemed most important in predicting and explaining the event. Along these
lines, international economic theory usually assumes a two-nation, two-commodity, and

&
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two-factor world. It further assumes no trade restrictions to begin with, perfect mobility of
factors within the nations but no international mobility, perfect competition in all commodity
and factor markets, and no transportation costs.

These assumptions may seem unduly restrictive. However, most of the conclusions
reached on the basis of these simplifying assumptions hold even when they are relaxed
to deal with a world of more than two nations, two commodities, and two factors, and
with a world where there is some international mobility of factors, imperfect competition,
transportation costs, and trade restrictions.

Starting with the simplifying assumptions just mentioned, international economic theory
examines the basis for and the gains from trade, the reasons for and the effects of trade
restrictions, policies directed at regulating the flows of international payments and receipts,
and the effects of these policies on a nation’s welfare and on the welfare of other nations.
International economic theory also examines the effectiveness of macroeconomic policies
under different types of international monetary arrangements or monetary systems.

Although most of international economics represents the application of general microeco-
nomic and macroeconomic principles to the international context, many theoretical advances
were made in the field of international economics itself, and only subsequently did they find
their way into the body of general economic theory. One example is the so-called theory of
the second best (discussed in Section 10.4A). Production and general equilibrium theory,
growth theory, welfare economics, as well as many other economic theories, have also ben-
efited from work in the international sphere. These contributions attest to the vitality and
importance of international economics as a special branch of economics.

1.48 The Subject Matter of International Economics

International economics deals with the economic and financial interdependence among
nations. It analyzes the flow of goods, services, payments, and monies between a nation and
the rest of the world, the policies directed at regulating these flows, and their effect on the
nation’s welfare. This economic and financial interdependence is affected by, and in turn
influences, the political, social, cultural, and military relations among nations.

Specifically, international economics deals with international trade theory, international
trade policy, the balance of payments and foreign exchange markets, and open-economy
macroeconomics. International trade theory analyzes the basis and the gains from trade.
International trade policy examines the reasons for and the effects of trade restrictions. The
balance of payments measures a nation’s total receipts from and the total payments to the
rest of the world, while foreign exchange markets are the institutional framework for
the exchange of one national currency for others. Finally, open-economy macroeconomics
deals with the mechanisms of adjustment in balance-of-payments disequilibria (deficits and
surpluses). More importantly, it analyzes the relationship between the internal and the exter-
nal sectors of the economy of a nation, and how they are interrelated or interdependent with
the rest of the world economy under different international monetary systems.

International trade theory and policies are the microeconomic aspects of international
economics because they deal with individual nations treated as single units and with the
(relative) price of individual commodities. On the other hand, since the balance of payments
deals with total receipts and payments, as well as with adjustment and other economic
policies that affect the level of national income and the general price level of the nation as

&
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a whole, they represent the macroeconomic aspects of international economics. These are
often referred to as open-economy macroeconomics or international finance.

International economic relations differ from interregional economic relations (i.e., the
economic relations among different parts of the same nation), thus requiring somewhat
different tools of analysis and justifying international economics as a distinct branch of
economics. That is, nations usually impose some restrictions on the flow of goods, services,
and factors across their borders, but not internally. In addition, international flows are to
some extent hampered by differences in language, customs, and laws. Furthermore, interna-
tional flows of goods, services, and resources give rise to payments and receipts in foreign
currencies, which change in value over time.

International economics has enjoyed a long, continuous, and rich development over
the past two centuries, with contributions from some of the world’s most distinguished
economists, from Adam Smith to David Ricardo, John Stuart Mill, Alfred Marshall, John
Maynard Keynes, and Paul Samuelson. We will be examining the contribution made by
each of these and other great economists in the following chapters. Other special branches
of economics are of more recent vintage, and none can claim such a distinguished list of
contributors and background.

1.5 Current International Economic Problems
and Challenges

In this section, we briefly identify the most important international economic problems and

-@ challenges facing the world today. These are the problems that the study of international
economic theories and policies can help us understand and evaluate suggestions for their
resolution. The most serious economic problem in the world today is the slow growth and
high unemployment facing the United States and most other advanced countries. On the trade
side, the most serious problem is rising protectionism in advanced countries in the context
of a rapidly globalizing world. On the monetary side are the excessive volatility of exchange
rates (i.e., the very large fluctuations in the international value of national currencies) and
their large and persistent misalignments (i.e., the fact that exchange rates can be far out of
equilibrium for long periods of time). Other serious international economic problems are
the deep structural imbalances in the United States, slow growth in Europe and Japan, and
insufficient restructuring in the transition economies of Central and Eastern Europe; the deep
poverty in many developing countries; and resource scarcity, environmental degradation,
and climate change, and the danger they pose for continued growth and sustainable world
development. A brief description of these problems and challenges follows.

1. Slow Growth and High Unemployment in Advanced Economies after “the Great

Recession”

In 2010 and 2011, advanced economies experienced slow growth and high unemploy-
ment as they came out of the most serious financial and economic crisis (often referred
to as “the great recession”) since the Great Depression of 1929. The 2008-2009
crisis started in the U.S. subprime (high-risk) housing mortgage market in August
2007 and then spread to the entire financial and real sectors of the U.S. economy in
2008, and from there to the rest of the world. The United States and other advanced
nations responded by rescuing banks and other financial institutions from bankruptcy,
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slashing interest rates and introducing huge economic stimulus packages. These
efforts, however, only succeeded in preventing the economic recession from being
deeper than otherwise. Even though the recession was officially over in 2010, slow
growth and high unemployment remain the most serious economic problems facing
most advanced nations. These problems are even greater for Greece, Ireland, Portugal,
Spain and Italy (all members of the 17-nation European Monetary Union), which
remain in deep crisis from overborrowing, unsustainable budget deficits, and loss of
international competitiveness.

Trade Protectionism in Advanced Countries in a Rapidly Globalizing World

In the study of the pure theory of international trade in Part One (Chapters 2-7),
we see that the best policy for the world as a whole is free trade. With free trade,
each nation will specialize in the production of the commodities that it can produce
most efficiently and, by exporting some of them, obtain more of other commodities
than it could produce at home. In the real world, however, most nations impose some
restrictions on the free flow of trade. Although invariably justified on national welfare
grounds, trade restrictions are usually advocated by and greatly benefit a small minority
of producers in the nation at the expense of the mostly silent majority of consumers.
The problem is now exacerbated by the increasing competitive challenge that advanced
countries face from the leading emerging market economies, particularly China and
India. Widespread fears of large job losses have led to calls for protection from foreign
competition in advanced countries, especially the United States. The challenge for
advanced countries is how to remain competitive, avoid major job losses, share in the
benefits of globalization, and avoid increased protectionism. How advanced countries
can meet this challenge is examined in Part Two (Chapters 8—12) of the text.

Excessive Fluctuations and Misalignment in Exchange Rates and Financial Crises

In the study of international finance in Part Three (Chapters 13—15), we see that
exchange rates have exhibited excessive fluctuations and volatility, as well as persis-
tent misalignments or disequilibria. Periodic financial crises have also led to financial
and economic instability and dampened growth in advanced and emerging markets
alike—witness the financial crisis that started in Southeast Asia in 1997 and in the
United States in 2007. These can disrupt the pattern of international trade and spe-
cialization and can lead to unstable international financial conditions throughout the
world. They have also led to renewed calls for reforms of the present international
monetary system and for more international coordination of economic policies among
the leading economies (examined in Chapters 20 and 21 of the text).

Structural Imbalances in Advanced Economies and Insufficient Restructuring in Tran-
sition Economies

The United States faces deep structural imbalances in the form of excessive spending
and inadequate national saving. This means that the United States is simply living
beyond its means by borrowing excessively abroad. The result is huge capital inflows,
an overvalued dollar, huge and unsustainable trade deficits, and unstable financial
conditions. Europe faces inflexible labor markets and Japan serious inefficiencies in
its distribution system, which slows their growth. Transition economies (the former
communist countries of Central and Eastern Europe) require additional economic
restructuring in order to establish full-fledged market economies and achieve more
rapid growth. Inadequate growth in these areas dampens the growth of the entire
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world economy and leads to calls for protectionism. Thus, we see how national and
regional challenges quickly become global economic problems in our interdependent
world. Part Four of the text (dealing with open-economy macroeconomics) examines
the policies available to address these challenges.

5. Deep Poverty in Many Developing Countries

Even though many developing countries, especially China and India, have been growing
very rapidly, some of the poorest developing nations, particularly those of sub-Saharan
Africa, face deep poverty, unmanageable international debts, economic stagnation, and
widening international inequalities in living standards. There are today more than 1
billion people (about one-sixth of the world population) who live on less than $1.25 a
day! A world where millions of people starve each year not only is unacceptable from
an ethical point of view but also can hardly be expected to be peaceful and tranquil.
Chapters 11 and 21 will examine why international inequalities in standards of living
between the rich and many of the poorest developing countries of the world are so
large and widening, and what can be done to stimulate growth in the world’s poorest
countries.

6. Resource Scarcity, Environmental Degradation, Climate Change, and Unsustainable
Development
Growth in rich countries and development in poor countries are now threatened by
resource scarcity, environmental degradation, and climate change. In the face of rapidly
growing demand, particularly by China and India, and supply rigidities in producing
nations, the price of petroleum and other raw materials has risen sharply during the past
'@‘ few years, and so has the price of food. In many leading emerging market economies
protection of the environment takes a backseat to the growth imperative. Environmental
pollution is dramatic in some parts of China and the Amazon forest is rapidly being
destroyed. And we are witnessing very dangerous climate changes that may have
increasingly dramatic effects on life on earth. These problems can be only adequately
analyzed and addressed by a joint effort of all the sciences together, a major worldwide
cooperative effort, and a change in world governance.

1.6 Organization and Methodology of the Text

In this section, we briefly describe the organization, content, and methodology of this text.

1.6A Organization of the Text

This text is organized into four parts. Part One (Chapters 2—7) deals with international
trade theory. It starts with the explanation of the important theory of comparative advantage
in Chapter 2, examines the basis and the gains from trade in Chapter 3, and shows how
equilibrium-relative prices are determined for internationally traded goods and services in
Chapter 4. The Heckscher—Ohlin theory of international trade and its empirical relevance
are examined in Chapter 5. Chapter 6 then discusses with new trade theories that base trade
on economies of scale and imperfect competition. Chapter 7 deals with growth and trade.
Part Two (Chapters 8—12) focuses on international trade policies. Chapter 8 examines
tariffs, the most important of the trade restrictions, while Chapter 9 extends the discussion
to nontariff trade barriers, evaluates the justifications usually given for trade protectionism,
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and summarizes its history. Chapter 10 deals with economic integration among a group of
countries, Chapter 11 examines the effects of international trade on economic development,
and Chapter 12 discusses international resource movements and multinational corporations.

Part Three (Chapters 13—15) deals with the balance of payments, foreign exchange mar-
kets, and exchange rate determination. A clear grasp of these three chapters is crucial for
understanding Part Four, which focuses on the adjustment to balance-of-payments dise-
quilibria and open-economy macroeconomics. Chapter 13 discusses the measurement of a
nation’s balance of payments. Besides presenting the theory, Chapter 14 also examines the
actual operation of foreign exchange markets and therefore is of great practical relevance
to students of international economics, particularly business majors. Chapter 15 deals more
closely with some of the monetary and financial determinants of exchange rates and the
reason for exchange rate volatility.

Part Four (Chapters 16-21) examines the various mechanisms for adjusting balance-
of-payments disequilibria, which are often referred to as open-economy macroeconomics.
Chapter 16 covers the adjustment mechanism that operates by changing the relationship
between domestic and foreign prices, while Chapter 17 examines the income adjustment
mechanism and presents a synthesis of the automatic adjustment mechanisms. Chapters 18
and 19 focus on adjustment policies and open-economy macroeconomics proper. Chapter 20
compares fixed versus flexible exchange rates, examines the European Monetary System,
and discusses international macroeconomic policy coordination. Finally, Chapter 21 exam-
ines the operation of the international monetary system over time, especially its present
functioning, and it offers possible solutions for the major international economic challenges
facing the world today.

The book starts at an abstract and theoretical level and then becomes more applied in
nature and policy oriented. The reason is that one must understand the nature of the problem
before seeking appropriate policies for its solution. Each part of the text starts with simple
concepts and gradually and systematically proceeds to the more complex and difficult.

1.68 Methodology of the Text

This text presents all of the principles and theories for a thorough understanding of inter-
national economics. But it does so on an intuitive level in the text itself, while presenting
more rigorous proofs requiring intermediate microeconomics and macroeconomics in the
optional appendices at the end of most chapters. Thus, the book is designed to be useful
to students of different academic backgrounds and provide a great deal of flexibility in
the study of international economics. To make the concepts and theories presented more
accessible and concrete, the same example is followed through in all chapters dealing with
the same basic concept or theory, and actual numbers are used in examples. There is a
shorter and simpler version of this text (Introduction to International Economics, 3rd ed.,
2013, also by John Wiley & Sons) that I have published for students with only one or two
principles of economics courses as background.

Besides the numerous examples and current events woven throughout the text to illustrate
a theory or a point, from four to ten specific case studies are presented in each chapter of the
text. These real-world case studies are generally short and to the point and serve to reinforce
an understanding of and highlight the most important topics presented in the chapter.
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Summary

Each chapter contains six or seven sections plus learning objectives, a summary, a look

ahead, a list of important terms, questions for review, problems, one or more appendices, a
selected bibliography, and NetLinks with Internet site addresses. Sections of each chapter
are numbered for easy reference (as in this chapter). Long sections are broken down into
two or more numbered subsections.

Each section of the chapter is summarized in one paragraph in the summary. Following

the summary, a paragraph under the title of A Look Ahead tells what follows in the sub-
sequent chapter. The purpose of this feature is to integrate the material more closely and
show the relationship between the various chapters. Important terms are printed in color
when they are first introduced and explained (as in this chapter); they are listed under Key
Terms at the end of each chapter and are then collected with their definitions in the general
Glossary at the end of the text.

There are from 12 to 14 questions for review and an equal number of problems for

each chapter. The questions for review refer to the most important concepts covered in each
chapter. The problems differ from the questions for review in that either they ask the student
to analyze a current real-world international economic problem, or they ask the student to
get a pencil and paper and draw a graph illustrating a particular theory or actually calculate
a specific measure. These graphs and calculations are challenging but not tricky or time
consuming. They are intended to show whether or not the student understands the material
covered in the chapter to the point where he or she can use it to analyze similar problems.
The student is urged to work through these problems because only with his or her active
participation will international economics truly come alive.

The selected bibliography gives the most important references, clearly indicating the
particular concept of the theory or application to which they refer, as well as the level

of difficulty of each selection or groups of selections. INTERNet provides International
Economics Internet site addresses or links with information on where to access additional
information on the topics presented in each chapter. Answers to asterisked (*) problems are
provided at www.wiley.com/college/salvatore.

SUMMARY

1.

The world today is in the midst of a revolution based
on the globalization of tastes, production, labor mar-
kets, and financial markets. Globalization is impor-
tant because it increases efficiency; it is inevitable
because international competition requires it. Glob-
alization is being blamed for increased world income
inequalities, child labor, environmental pollution, and
other problems, and it has given rise to a strong
anti-globalization movement.

The United States relies on international trade to
obtain many products that it does not produce and
some minerals of which it has no deposits or dwindling
domestic reserves. More important quantitatively for
the nation’s standard of living are the many prod-

ucts that could be produced domestically but only at
a higher cost than abroad. International trade is even
more crucial to the well-being of other nations.

Interdependence in the world economy is reflected in
the flow of goods, services, labor, and capital across
national boundaries. The gravity model postulates that
(other things equal), the bilateral trade between two
countries is proportional or at least positively related
to the product of the countries” GDPs. The greater the
distance between the two countries, the smaller the
GDPs. There are today about 190 million people in
the world who live in a country other than the one in
which they were born, about 38 million of which are
in the United States. Huge amounts of capital (in the
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form of bank loans, bonds, and foreign direct invest-
ments in plants and firms) also move across national
boundaries each year.

Starting with many simplifying assumptions, interna-
tional economic theories examine the basis for and
the gains from trade, the reasons for and the effects of
trade restrictions, the policies directed at regulating the
flow of international payments and receipts, and the
effects of these policies on a nation’s welfare. Thus,
international economics deals with the pure theory of
trade, the theory of commercial policy, the balance of
payments and foreign exchange markets, and adjust-
ment in the balance of payments or open-economy
macroeconomics. The first two topics are the micro-
economic aspects of international economics; the
latter two are the macroeconomic aspects, also known
as international finance.

The major international economic problems facing the
world today are (1) slow growth and high unemploy-

LOOK AHEAD

In Chapter 2, we begin our presentation of the pure theory
of international trade and present the law of comparative
advantage. This is one of the most important and still
unchallenged laws of economics, with many interesting

6.
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ment in advanced nations after “the great reces-
sion,” (2) the rise of trade protectionism in advanced
countries in a rapidly globalizing world, (3) exces-
sive vitatility and large disequilibria in exchange
rates, (4) structural imbalances in advanced economies
and insufficient restructuring in transition economies,
(5) deep poverty in many developing countries, and
(6) resource scarcity, environmental degradation, and
climate change.

The book is organized into four parts. Part One
(Chapters 2-7) deals with international trade the-
ory. Part Two (Chapters 8—12) examines international
trade policies. Part Three (Chapters 13—15) covers
the balance of payments and foreign exchange mar-
kets. Part Four (Chapters 16-21) examines the various
mechanisms to adjust balance-of-payments disequilib-
ria and open-economy macroeconomics.

and practical applications. The law of comparative advan-
tage is the cornerstone of the pure theory of international
trade, and it is crucial to master it completely before going
on to other chapters.

KEY TERMS
Adjustment in Gravity model, International trade Microeconomics,
balance of payments, p. 12 p-9 policy, p. 12 p- 12
payments, p. 12 Foreign exchange Interdependence, International trade Open-economy
Antiglobalization market, p. 12 p.- 6 theory, p. 12 macroeconomics,
movement, Globalization, International Macroeconomics, p- 13
p-4 finance, p. 13 p- 13

QUESTIONS FOR REVIEW

1. What is the meaning of globalization? What is
its advantage and disadvantage? Why is there an
anti-globalization movement? 3
2. What are some of the most important current events

that are part of the general subject matter of inter-
national economics? Why are they important? How
do they affect the economic and political relations

between the United States and Europe? the United
States and Japan?

How is international trade related to the standard of
living of the United States? of other large industrial
nations? of small industrial nations? of developing
nations? For which of these groups of nations is
international trade most crucial?
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How can we get a rough measure of the interde-
pendence of each nation with the rest of the world?
What does the gravity model postulate?

What does international trade theory study? inter-
national trade policy? Why are they known as the
microeconomic aspects of international economics?

What is the balance of payments, and what are
foreign exchange markets? What is meant by
adjustment in the balance of payments? Why are
these topics known as the macroeconomic aspects
of international economics? What is meant by
open-economy macroeconomics and international
finance?

What is the purpose of economic theory in general?
of international economic theories and policies in
particular?

What simplifying assumptions do we make in
studying international economics? Why are these
assumptions usually justified?

Why does the study of international economics usu-
ally begin with the presentation of international
trade theory? Why must we discuss theories before

PROBLEMS

1.

Go through your daily newspaper and identify:

(a) seven or eight news items of an international
economic character;

(b) the importance or effect of each of these
problems on the U.S. economy;

(¢) the importance of each of these news items
to you personally.

This question will involve you in measuring the
economic interdependence of some nations.

(a) Identify any five industrial nations not
shown in Figure 1.1.

(b) Go to your school library and find the latest
edition of International Financial Statistics and
construct a table showing the degree of economic
interdependence for the nations you have chosen.
Is the economic interdependence of the smaller
nations greater than that of the larger nations?

10.

11.

12.
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examining policies? Which aspects of international
economics are more abstract? Which are more
applied in nature?

Problems

Which are the most important international eco-
nomic challenges facing the world today? What are
the benefits and criticisms of globalization?

From your previous course(s) in economics, do you
recall the concepts of demand, supply, and equilib-
rium? Do you recall the meaning of the elasticity of
demand? perfect competition? factor markets? the
production frontier? the law of diminishing returns?
the marginal productivity theory? (If you do not
remember some of these concepts, quickly review
them from your principles of economics text or
class notes.)

From your previous course(s) in economics, do you
recall the concepts of inflation, recession, growth?
marginal propensity to consume, multiplier, accel-
erator? monetary policy, budget deficit, fiscal pol-
icy? (If you do not remember some of these con-
cepts, quickly review them from your principles of
economics text or class notes.)

Do the same as for Problem 2 for any five devel-
oping countries not shown in Figure 1.1.

Does the trade between the United States and
Brazil and Argentina follow the prediction of the
gravity model?

Take your principles of economics text (even if
you have already had intermediate theory) and
from the table of contents:

(a) identify the topics presented in the micro-
economics parts of the text;

(b) compare the contents of the microeconomic
parts of your principles text with the contents of
Part One and Part Two of this text;

(c) identify the topics presented in the macro-
economics parts of the text;

(d) compare the contents of the macroeconomics
parts of your principles text with the contents of
Part Three and Part Four of this text.
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(a) What does consumer demand theory pre- 9. How can we deduce that nations benefit from vol-
dict will happen to the quantity demanded of untarily engaging in international trade?
a commodity if its pr‘ice rises (for exam}’le’ 45 %10,  If nations gain from international trade, why do
a result of a tax) while everything else is held you think most of them impose some restrictions
constant? on the free flow of international trade?
(b) What do you predict would happen to the 11,  Can you think of some ways by which a nation
quantity of imports of a commodity if its price to can gain at the expense of other nations from trade
domestic consumers rose (for example, as a result restrictions?
of a tax on imports)?

12.  When the value of the U.S. dollar falls in relation

(a) How can a government eliminate or reduce
a budget deficit?

(b) How can a nation eliminate or reduce a
balance-of-payments deficit?

(a) How do international economic relations dif-
fer from interregional economic relations?

(b) In what way are they similar?

to the currencies of other nations, what do you
think will happen to the quantity of U.S.

(a) imports?

(b) exports?

*= Answer provided at www.wiley.com/college/
salvatore.

APPENDIX

In this appendix, we present basic data on the commodity and geographic concentration
of international trade, as well as on the world’s leading exporters and importers of goods
and services. We also provide sources of additional international data and information on
current events.

A1.1 Basic International Trade Data

Table 1.5 shows the commodity composition of world merchandise (goods) trade in 2010. It
shows that of the total world merchandise exports of $14,851 billion, $1,362 billion or 9.2
percent were in agricultural products (of which $1,119 billion or 7.5 percent were in food);
$3,026 billion or 20.4 percent were in fuels and mining products (of which $2,349 billion
or 15.8 percent were in fuels); and $9,962 billion or 67.1 percent were in manufactures (of
which $5,082 billion or 34.2 percent were in machinery and transport equipment). Thus,
67.1 percent of total world merchandise exports were manufactures, 20.4 percent in fuels
and mining products, and 9.2 percent in agricultural products.

Table 1.6 shows the geographic composition of world merchandise trade in 2010. It shows
that of the total $15,237 billion world merchandise exports, $1,965 billion or 12.9 percent
originated in North America (of which $1,278 billion or 8.4 percent in the United States,
$388 billion or 2.5 percent in Canada, and $298 billion or 2.0 percent in Mexico); $577
billion or 3.8 percent originated in South and Central America (of which $202 billion or
1.3 percent in Brazil); $5,632 billion or 37.0 percent originated in Europe (of which $5,153
billion or 33.8 percent in the 27-country European Union); $588 billion or 3.9 percent came
from the Commonwealth of Independent States or CIS (of which $400 billion or 2.6 percent
from the Russian Federation); $508 billion or 3.3 percent originated in Africa (of which $81
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A1.1 Basic International Trade Data

B TABLE 1.5. Commodity Composition of World Merchandise Trade, 2010
(billion dollars and percentage share of world total)

Category Value of Exports Percent of World Exports
Agricultural products $1,362 9.2
Food 1,119 75
Raw materials 243 1.6
Fuels and mining products 3,026 204
Ores and other minerals 339 23
Fuels 2,349 15.8
Nonferrous metals 339 2.3
Manufactures 9,962 671
Iron and steel 421 2.8
Chemicals 1,705 1.5
Other semi-manufactures 941 6.3
Machinery and transport equipment 5,082 34.2
Office and telecom equipment 1,603 10.8
Automotive products 1,092 7.4
Other transport equipment 603 4.1
Other machinery 1,784 12.0
Textiles 251 1.7
Clothing 351 24
Other manufactures 1,211 8.2
Products not classified elsewhere 503 33
Total merchandise exports 14,851 100.0

Note: Some of the totals may not add up because of rounding
Source: World Trade Organization, International Trade Statistics (Geneva: WTO, 2011), Table A10.

billion or 0.5 percent from South Africa); $894 billion or 5.9 percent (mostly petroleum)
originated in the Middle East (of which $250 billion or 1.6 percent from Saudi Arabia);
and $5,072 billion or 33.3 percent came from Asia (of which $1,578 billion or 10.4 percent
from China and $769 billion or 5.0 percent from Japan). Thus, Europe (and the European
Union) and Asia were by far the world’s largest exporters, followed by North America.
The last two columns of Table 1.6 show the geographic distribution of world merchandise
imports in 2010.

Table 1.7 shows the geographic destination of the merchandise exports of various regions
in 2010. The first column of the table shows that 48.7 percent of the merchandise exports
of North America went to North America (these are U.S. exports to Canada and Mexico,
and Canadian and Mexican exports to the United States and to each other); 8.4 percent
went to South and Central America; 16.8 percent went to Europe; 0.6 percent went to the
Commonwealth of Independent States (CIS); 1.7 percent went to Africa; 2.7 percent to the
Middle East; and 21.0 went to Asia. The second column of Table 1.7 shows that 25.6 percent
of the merchandise exports of South and Central America went to other countries of South
and Central America. The other main trade partners of South and Central America were
North America, Asia, and Europe. The third column shows that almost three-quarters of
European trade is within or intra-regional trade. As expected, Europe represents by far the
largest trade partner of the Commonwealth of Independent States, as well as of Africa, while
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B TABLE 1.6. Geographical Composition of World Merchandise Trade, 2007
(billion dollars and percentage share of world total)

Value of Value of

Region or Country Exports Share (%) Imports Share (%)
North America $1,965 12.9 $2,683 17.4
United States 1,278 84 1,969 12.8
Canada 388 25 402 2.6
Mexico 298 2.0 311 2.0
South and Central America 577 3.8 578 3.8
Brazil 202 13 191 1.2
Europe 5,632 37.0 5,859 38.0
European Union (27)2 5,153 33.8 5,356 34.8
Excl. Intra-EU trade 1,788 1.7 1,991 12.9
Commonwealth Indep. States (CIS)P 588 3.9 414 2.7
Russian Federation 400 2.6 249 1.6
Africa 508 33 470 3.1
South Africa 81 0.5 94 0.6
Middle East 894 5.9 562 3.6
Saudi Arabia 250 1.6 97 0.6
Asia® 5,072 33.3 4,837 31.4
China 1,578 10.4 1,395 9.1
Japan 769 5.0 694 45
Other Asia 2,725 17.9 2,748 17.8
World® 15,237 100.0 15,402 100.0

aAustria, Belgium, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal,

'@’ Spain, Sweden, United Kingdom; Bulgaria, Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta,

Poland, Romania, Slovenia, and Slovak Republic.

bArmenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyz Republic, Moldova, Russian Federation, Tajikistan,
Turkmenistan, Ukraine, and Ubzbekistan.

CIncludes significant re-exports.

Note: The values may not add up to 100 because of incomplete coverage and rounding.

Source: World Trade Organization, Annual Trade Statistics (Geneva: WTO, 2011), Tables Aé and A7.

the Middle East exports (mostly petroleum) primarily to Asia. Inter-Asia trade represents
52.6 percent of the Asian merchandise exports, with most of the rest about equally destined
to Europe and the United States.

Table 1.8 ranks the leading merchandise exporting and importing countries in 2010. The
table shows that the world’s top exporters and importers are the largest industrial countries
and China, with China leading the list of the world exporters and the United States leading
the list of the world importers. China moved very rapidly in the ranks of the largest world
merchandise exporters and importers in recent years and now occupies first place in exports
and second place after the United States in imports. Table 1.8 also shows that the leading
exporters were also, for the most part, the leading importers.

Table 1.9 shows the world’s leading exporting and importing countries of commercial
services in 2010. The ranking is similar to that for merchandise trade, except for China,
which is now fourth in exporting and third in importing. India ranks seventh among exporters
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B TABLE 1.7. Geographical Destination of Merchandise Exports, 2010 (percentages)

South & Commonwealth
North Central Independent Middle
America America Europe States (CIS)? Africa East Asia  World

North America 48.7% 23.9% 7.4% 5.6% 16.8% 88% 17.1% 16.9%
South & Central 8.4 25.6 17 1.1 2.7 0.8 3.2 4.0

America
Europe 16.8 18.7 71.0 52.4 36.2 12.1 17.2 39.4
Commonwealth 0.6 13 3.2 18.6 0.4 05 1.8 2.7

Independent

States (CIS)?
Africa 1.7 2.6 3.1 15 12.3 3.2 2.7 3.0
Middle East 2.7 2.6 3.0 33 3.7 10.0 4.2 3.8
Asia 21.0 23.2 93 14.9 241 52.6 52.6 28.4
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

aArmenia, Azerbaijan, Belarus, Georgia, Kazakhstan, Kyrgyz Republic, Moldova, Russian Federation, Tajikistan,
Turkmenistan, Ukraine, and Ubzbekistan.
Note: The values may not add up to 100.0 percent because of incomplete coverage and rounding.
Source: World Trade Organization, International Trade Statistics (Geneva: WTO, 2011), Table 1.5.

B TABLE 1.8. Leading Exporters and Importers of Merchandise, 2010
(billion dollars and percentage share of world total)

Exporters Importers
Rank Country Value Share (%)  Rank Country Value Share (%)
1 China $1,578 10.4 1 United States $1,969 12.8
2 United States 1,278 8.4 2 China 1,395 9.1
3 Germany 1,269 8.3 3 Germany 1,067 6.9
4 Japan 770 5.1 4 Japan 694 45
5  Netherlands 573 3.8 5  France 606 3.9
6 France 521 3.4 6 United Kingdom 560 3.6
7 Korea, Rep. of 466 31 7 Netherlands 517 34
8 Italy 448 2.9 8 ltaly 484 3.1
9 Belgium 412 2.7 9 Korea, Rep. of 425 2.8
10  United Kingdom 406 2.7 10  Canada 402 2.6
Total of above 7,721 50.8 Total of above 8,119 52.7
World? 15,237  100.0 World? 15,402 100.0

8Includes significant re-exports.

Source: World Trade Organization, International Trade Statistics, (Geneva WTO, 2011), Table 1.8.

and importers of services. Note that trade in commercial services is now between one-quarter
and one-fifth of merchandise trade and has been growing more rapidly than the latter as a
reflection of the shift toward a service economy in most countries, especially the advanced
countries and emerging markets.
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B TABLE 1.9. Leading Exporters and Importers of Commercial Services, 2010
(billion dollars and percentage share of world total)

Exporters Importers
Rank Country Value Share ()  Rank Country Value Share (%)
1 United States $518 14.0 1 United States $358 10.2
2 Germany 232 6.3 2 Germany 260 7.4
3 United Kingdom 227 6.1 3 China 192 55
4 China 170 4.6 4 United Kingdom 161 4.6
5  France 143 3.9 5 Japan 156 4.4
6  Japan 139 3.8 6 France 129 3.7
7 India 123 33 7  India 16 33
8  Spain 123 33 8 Ireland 108 3.1
9  Netherlands 13 3.1 9 ltaly 108 3.1
10  Singapore 12 3.0 10 Netherlands 106 3.0
Total of above 1,900 51.4 Total of above 1,694 48.3
World 3,695  100.0 World 3,510 100.0

Source: World Trade Organization, Annual Trade Statistics, (Geneva WTO, 2011), Table 1.10.

A1.2 Sources of Additional International Data and Information

The most important sources for national and international trade and financial data, as well
as for current events, are the following.

PUBLISHED BY THE UNITED STATES GOVERNMENT

Economic Report of the President (Washington, D.C.: U.S. Government Printing Office,
annual) contains chapters on recent economic events, as well as time series data on the
U.S. economy (including international trade and finance).

Federal Reserve Bulletin (Washington, D.C.: Board of Governors of the Federal Reserve
System, monthly) includes a great deal of trade and financial information and data for the
United States and other nations.

Statistical Abstract of the United States (Washington, D.C.: U.S. Department of Commerce,
annual) includes a large amount of data on the United States, as well as comparative
international statistics.

Survey of Current Business (Washington, D.C.: U.S. Department of Commerce, monthly)
contains summary data on international trade by commodity group and geographic area,
as well as other domestic and international data.

PUBLISHED BY INTERNATIONAL ORGANIZATIONS

Balance of Payments Statistics Yearbook. (Washington, D.C.: International Monetary Fund,
annual) includes detailed balance of payments statistics on 165 countries.
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A1.2 Sources of Additional International Data and Information m

Direction of Trade Statistics. (Washington, D.C.: International Monetary Fund, quarterly and
annual) includes detailed data on the exports and imports of each of 159 countries to and
from every other country of the world.

International Financial Statistics. (Washington, D.C.: International Monetary Fund, monthly
and annual) includes a great variety of economic data on 194 countries.

International Trade Statistics. (Geneva: World Trade Organization, annual) gives trade data
on each of 154 member countries and various groupings of nations.

Main Economic Indicators. (Paris: Organization for Economic Cooperation and Develop-
ment, monthly and annual) includes a wide variety of economic data on the 34 member
countries of OECD.

OECD Economic Outlook. (Paris: Organization for Economic Cooperation and Development,
June and December of each year) contains analyses of recent events and OECD projections
about future economic activity, as well as summary data tables on the 34 member countries
and groups of countries.

World Economic Outlook. (Washington, D.C.: International Monetary Fund, April and Octo-
ber of each year) contains analyses of recent events and IMF projections about future
economic activity, as well as summary data tables on the leading industrial countries and
groups of countries.

World Development Report. (Oxford University Press, for the World Bank, annual) contains
economic and social data for developing countries, as well as analysis of recent events
'@‘ and projections for the future.

CURRENT EVENTS SOURCES

Chicago Tribune (daily)

Financial Times (daily)

Los Angeles Times (daily)

New York Times (daily)

Wall Street Journal (daily)
Washington Post (daily)

Business Week (weekly)

The Economist (weekly)

Forbes (biweekly)

Fortune (biweekly)

Federal Reserve Bulletin (monthly)
IMF Survey Magazine (biweekly)
Monthly Bulletin of Statistics (published by the United Nations, monthly)
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INTERNet

The Internet site addresses for the International Mon-
etary Fund (IMF), World Trade Organization (WTO),
Organization for Economic Cooperation and Development
(OECD), World Bank, and United Nations, which con-
tain a wealth of trade and financial information and data
(including the reports listed in the Selected Bibliography)
are, respectively:

http://www.imf.org
http://www.wto.org
http://www.oecd.org
http://worldbank.org
http://unstats.un.org/unsd/economic_main.htm
For more information and data on the major commod-
ity exports and imports of the United States and its

major trade partners (as well as the reports indicated on
the Selected Bibliography), see the Bureau of Census,

the Bureau of Economic Analysis, and the Board of Gov-
ernors of the Federal Reserve System, respectively, at:

http:census.gov/ftp/pub/foreign-trade/index.html

http://www federalreserve.gov

The Economic Report of the President usually includes a
chapter on international trade and finance. It is published
in February of each year. The 2011 report is available at:

http://www.gpoaccess.gov/eop/2011/pdf/ERP-2011.pdf

The web site for the Institute for International Economics,
which publishes many reports and analyses on interna-
tional trade and international finance, is:

http://www.iie.com
For the gravity model, see:

http://en.wikipedia.org/wiki/Gravity_model_of_trade
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International Trade Theory part

Part One (Chapters 2—7) deals with international trade theory. It starts
with the explanation of the important theory of comparative advantage in
Chapter 2, examines the basis for and the gains from trade in Chapter
3, and formalizes the discussion of how equilibrium relative prices are
determined for internationally traded goods and services in Chapter 4. The
Heckscher—Ohlin theory of international trade and results of empirical tests
of the theory are presented in Chapter 5; Chapter 6 deals with important
new and complementary trade theories, which base trade on economies of
scale and imperfect competition; and Chapter 7 deals with the relationship
between international trade and economic growth.
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The Law of Comparative chapter
Advantage

LEARNING GOALS:
After reading this chapter, you should be able to:

¢ Understand the law of comparative advantage

e Understand the relationship between opportunity costs
and relative commodity prices

e Explain the basis for trade and show the gains from
trade under constant costs conditions

{B 2.1 Introduction

In this chapter, we examine the development of trade theory from the seventeenth
century through the first part of the twentieth century. This historical approach is
useful not because we are interested in the history of economic thought as such,
but because it is a convenient way of introducing the concepts and theories of
international trade from the simple to the more complex and realistic.

The basic questions that we seek to answer in this chapter are:

1. What is the basis for trade and what are the gains from trade? Presumably
(and as in the case of an individual), a nation will voluntarily engage in trade
only if it benefits from trade. But how are gains from trade generated? How
large are the gains and how are they divided among the trading nations?

2. What is the pattern of trade? That is, what commodities are traded and which
commodities are exported and imported by each nation?

We begin with a brief discussion of the economic doctrines known as mercantil-
ism that prevailed during the seventeenth and eighteenth centuries. We then go on
to discuss the theory of absolute advantage, developed by Adam Smith. It remained,
however, for David Ricardo, writing some 40 years after Smith, to truly explain
the pattern of and the gains from trade with his law of comparative advantage. The
law of comparative advantage is one of the most important laws of economics,
with applicability to nations as well as to individuals and useful for exposing many
serious fallacies in apparently logical reasoning.
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One difficulty remained. Ricardo had based his explanation of the law of comparative
advantage on the labor theory of value, which was subsequently rejected. In the first part of
the twentieth century, Gottfried Haberler came to Ricardo’s “rescue” by explaining the law
of comparative advantage in terms of the opportunity cost theory, as reflected in production
possibility frontiers, or transformation curves.

For simplicity, our discussion will initially refer to only two nations and two commodi-
ties. In the appendix to this chapter, the conclusions will be generalized to trade in more
than two commodities and among more than two nations. It must also be pointed out that
while comparative advantage is the cornerstone of international trade theory, trade can also
be based on other reasons, such as economies of large-scale production and product dif-
ferentiation. These are examined in Chapter 6. Furthermore, the comparative advantage of
nations can change over time, especially as a result of technological change, as explained
in Chapter 7.

2.2 The Mercantilists’ Views on Trade

Economics as an organized science can be said to have originated with the publication in
1776 of The Wealth of Nations by Adam Smith. However, writings on international trade
preceded this date in such countries as England, Spain, France, Portugal, and the Netherlands
as they developed into modern national states. Specifically, during the seventeenth and
eighteenth centuries a group of men (merchants, bankers, government officials, and even
philosophers) wrote essays and pamphlets on international trade that advocated an economic
philosophy known as mercantilism. Briefly, the mercantilists maintained that the way for
a nation to become rich and powerful was to export more than it imported. The resulting
export surplus would then be settled by an inflow of bullion, or precious metals, primarily
gold and silver. The more gold and silver a nation had, the richer and more powerful it
was. Thus, the government had to do all in its power to stimulate the nation’s exports
and discourage and restrict imports (particularly the import of luxury consumption goods).
However, since all nations could not simultaneously have an export surplus and the amount
of gold and silver was fixed at any particular point in time, one nation could gain only at the
expense of other nations. The mercantilists thus preached economic nationalism, believing
as they did that national interests were basically in conflict (see Case Study 2-1).

Note that the mercantilists measured the wealth of a nation by the stock of precious
metals it possessed. In contrast, today we measure the wealth of a nation by its stock of
human, man-made, and natural resources available for producing goods and services. The
greater this stock of useful resources, the greater is the flow of goods and services to satisfy
human wants, and the higher the standard of living in the nation.

At a more sophisticated level of analysis, there were more rational reasons for the mer-
cantilists” desire for the accumulation of precious metals. This can be understood if it is
remembered that the mercantilists were writing primarily for rulers and to enhance national
power. With more gold, rulers could maintain larger and better armies and consolidate their
power at home; improved armies and navies also made it possible for them to acquire more
colonies. In addition, more gold meant more money (i.e., more gold coins) in circulation
and greater business activity. Furthermore, by encouraging exports and restricting imports,
the government would stimulate national output and employment.
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2.2 The Mercantilists’ Views on Trade

Munn’s Mercantilistic Views on Trade

Thomas Munn (1571-1641) was perhaps the most
influential of the mercantilist writers, and his En-
gland’s Treasure by Foreign Trade was the out-
standing exposition of mercantilist thought on
trade. Indeed, Adam Smith’s attacks on mercan-
tilist views on trade (see the next section) were
directed primarily at Munn. Following is an excerpt
from Munn’s writing:

Although a Kingdom may be enriched by gifts
received, or by purchase taken from some other
Nations, yet these are things uncertain and of small
consideration when they happen. The ordinary means
therefore to encrease our wealth and treasure is by
Foreign Trade, wherein we must ever observe this
rule; to sell more to strangers yearly than we con-
sume of theirs in value. For ... that part of our
stock [exports] which is not returned to us in wares
[imports] must necessarily be brought home in trea-
sure [bullion]. . ..

We may . .. diminish our importations, if we would
soberly refrain from excessive consumption of for-
eign wares in our diet and rayment [dress].... In
our exportations we must not only regard our super-
fluities, but also we must consider our neighbours
necessities, that so ... we may ... gain so much of
the manufacture as we can, and also endeavour to
sell them dear, so far forth as the high price cause
not a less vent in the quantity [of our exports]. But
the superfluity of our commodities which strangers
use, and may also have the same from other Nations,
or may abate their vent by the use of some such
like wares from other places, and with little incon-
venience; we must in this case strive to sell as cheap
as possible we can, rather than to lose the utterance
[the sale] of such wares. . ..

Source: Thomas Munn, England’s Treasure by Foreign
Trade (Reprinted, Oxford: Basil Blackwell, 1928). The
words in brackets have been added to clarify the meaning.

In any event, mercantilists advocated strict government control of all economic activity
and preached economic nationalism because they believed that a nation could gain in trade
only at the expense of other nations (i.e., trade was a zero-sum game). These views are
important for two reasons. First, the ideas of Adam Smith, David Ricardo, and other classical
economists can best be understood if they are regarded as reactions to the mercantilists’
views on trade and on the role of the government. Second, today there seems to be a
resurgence of neo-mercantilism, as nations plagued by high levels of unemployment seek
to restrict imports in an effort to stimulate domestic production and employment (this is
examined in detail in Chapter 9). In fact, aside from England during the period 1815-1914,
no Western nation has ever been completely free of mercantilist ideas (see Case Study 2-2).

B CASE STUDY 2-2  Mercantilism Is Alive and Well in the Twenty-first Century

Although most nations claim to be in favor of
free trade, most of them continue to impose many
restrictions on international trade. Most industrial
nations restrict imports of agricultural commodi-
ties, textiles, shoes, steel, and many other products
in order to protect domestic employment. They
also provide subsidies to some of their hi-tech

industries, such as computers and telecommunica-
tions, deemed essential for the international compet-
itiveness of the nation and its future growth. Devel-
oping countries are even more protective of domes-
tic industries. As some forms of overt protection
(such as tariffs and quotas) on some products have
been reduced or eliminated over the years through

(continued)
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multilateral negotiations, other less explicit types
of protection (such as tax benefits and research and
development subsidies) have been increased. This
is evidenced by the numerous trade disputes that
have arisen over time.

During the past few years, there have
been disputes between the United States and the
European Union (EU) on the latter’s prohibition
of U.S. beef exports from cattle raised with
hormones; on the EU preferences for banana
imports from African countries at the expense
of bananas from Central American plantations
(owned by American business interests); on EU
subsidies to Airbus Industrie for the development
of its new super-jumbo jet that takes sales away
from Boeing’s 747; on the tax rebates that the
U.S. government was providing some exporters;
and on the U.S. tariffs on imported steel. There

are similarly many other trade disputes between
the United States, Japan, other developed and
developing countries, and among all these coun-
tries with one another. Indeed, the list of protected
products is long and varied. Trade restrictions are
demanded to protect domestic jobs from foreign
competition and to encourage domestic high-tech
industries—all classic mercantilist arguments.
Mercantilism, though declining, is alive and well
in the twenty-first century.

Sources: A. Krueger, “The Struggle to Convince the Free
Trade Skeptics,” IMF Survey, July 12, 2004, pp. 204-205;
J. N. Bhagwati, Free Trade Today (Princeton, N.J.: Prince-
ton University Press, 2002); D. A. Irwin, Free Trade under
Fire (Princeton, N.J.: Princeton University Press, 2002);
D. Salvatore, ed., Protectionism and World Welfare (New
York: Cambridge University Press, 1993); and D. Salvatore,

“The Challenges to the Liberal Trading System,” Journal
of Policy Modeling, July/August 2009, pp. 593-599.

2.3 Trade Based on Absolute Advantage: Adam Smith

Smith started with the simple truth that for two nations to trade with each other voluntarily,
both nations must gain. If one nation gained nothing or lost, it would simply refuse to trade.
But how does this mutually beneficial trade take place, and from where do these gains from

trade come?

2.3A Absolute Advantage

According to Adam Smith, trade between two nations is based on absolute advantage.
When one nation is more efficient than (or has an absolute advantage over) another in the
production of one commodity but is less efficient than (or has an absolute disadvantage
with respect to) the other nation in producing a second commodity, then both nations can
gain by each specializing in the production of the commodity of its absolute advantage
and exchanging part of its output with the other nation for the commodity of its absolute
disadvantage. By this process, resources are utilized in the most efficient way and the output
of both commodities will rise. This increase in the output of both commodities measures
the gains from specialization in production available to be divided between the two nations

through trade.

For example, because of climatic conditions, Canada is efficient in growing wheat but
inefficient in growing bananas (hothouses would have to be used). On the other hand,
Nicaragua is efficient in growing bananas but inefficient in growing wheat. Thus, Canada
has an absolute advantage over Nicaragua in the cultivation of wheat but an absolute dis-
advantage in the cultivation of bananas. The opposite is true for Nicaragua.

&
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2.3 Trade Based on Absolute Advantage: Adam Smith

Under these circumstances, both nations would benefit if each specialized in the pro-
duction of the commodity of its absolute advantage and then traded with the other nation.
Canada would specialize in the production of wheat (i.e., produce more than needed domes-
tically) and exchange some of it for (surplus) bananas grown in Nicaragua. As a result,
both more wheat and more bananas would be grown and consumed, and both Canada and
Nicaragua would gain.

In this respect, a nation behaves no differently from an individual who does not attempt
to produce all the commodities she or he needs. Rather, the individual produces only that
commodity that he or she can produce most efficiently and then exchanges part of the output
for the other commodities she or he needs or wants. This way, total output and the welfare
of all individuals are maximized.

Thus, while the mercantilists believed that one nation could gain only at the expense of
another nation and advocated strict government control of all economic activity and trade,
Adam Smith (and the other classical economists who followed him) believed that all nations
would gain from free trade and strongly advocated a policy of laissez-faire (i.e., as little
government interference with the economic system as possible). Free trade would cause
world resources to be utilized most efficiently and would maximize world welfare. There
were to be only a few exceptions to this policy of laissez-faire and free trade. One of these
was the protection of industries important for national defense.

In view of this belief, it seems paradoxical that today most nations impose many restric-
tions on the free flow of international trade. Trade restrictions are invariably rationalized in
terms of national welfare. In reality, trade restrictions are advocated by the few industries
and their workers who are hurt by imports. As such, trade restrictions benefit the few at the

‘@‘ expense of the many (who will have to pay higher prices for competing domestic goods).
These issues will be examined in detail in Part Two.

Also to be noted is that Smith’s theory served the interest of factory owners (who were
able to pay lower wages because of cheaper food imports) and harmed landowners in
England (because food became less scarce due to cheaper imports), and it shows the link
between social pressures and the development of new economic theories to support them.

2.38 lllustration of Absolute Advantage

We will now look at a numerical example of absolute advantage that will serve to establish
a frame of reference for presenting the more challenging theory of comparative advantage
in the next section.

Table 2.1 shows that one hour of labor time produces six bushels of wheat in the United
States but only one in the United Kingdom. On the other hand, one hour of labor time
produces five yards of cloth in the United Kingdom but only four in the United States.
Thus, the United States is more efficient than, or has an absolute advantage over, the United

B TABLE 2.1. Absolute Advantage

us. U.K.
Wheat (bushels/hour) 6 1
Cloth (yards/hour) 4 5
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Kingdom in the production of wheat, whereas the United Kingdom is more efficient than,
or has an absolute advantage over, the United States in the production of cloth. With trade,
the United States would specialize in the production of wheat and exchange part of it for
British cloth. The opposite is true for the United Kingdom.

If the United States exchanges six bushels of wheat (6W) for six yards of British cloth
(6C), the United States gains 2C or saves '» hour or 30 minutes of labor time (since the
United States can only exchange 6W for 4C domestically). Similarly, the 6W that the
United Kingdom receives from the United States is equivalent to or would require six hours
of labor time to produce in the United Kingdom. These same six hours can produce 30C in
the United Kingdom (6 hours times 5 yards of cloth per hour). By being able to exchange
6C (requiring a little over one hour to produce in the United Kingdom) for 6W with the
United States, the United Kingdom gains 24C, or saves almost five labor - hours.

The fact that the United Kingdom gains much more than the United States is not important
at this time. What is important is that both nations can gain from specialization in production
and trade. (We will see in Section 2.6B how the rate at which commodities are exchanged
for one another is determined, and we will also examine the closely related question of how
the gains from trade are divided among the trading nations.)

Absolute advantage, however, can explain only a very small part of world trade today,
such as some of the trade between developed and developing countries. Most of world trade,
especially trade among developed countries, could not be explained by absolute advantage.
It remained for David Ricardo, with the law of comparative advantage, to truly explain the
basis for and the gains from trade. Indeed, absolute advantage will be seen to be only a
special case of the more general theory of comparative advantage.

2.4 Trade Based on Comparative Advantage:
David Ricardo

In 1817, Ricardo published his Principles of Political Economy and Taxation, in which he
presented the law of comparative advantage. This is one of the most important and still
unchallenged laws of economics, with many practical applications. In this section, we will
first define the law of comparative advantage; then we will restate it with a simple numerical
example; finally, we will prove it by demonstrating that both nations can indeed gain by
each specializing in the production and exportation of the commodity of its comparative
advantage. In Section 2.6A, we will prove the law graphically.

2.4n The Law of Comparative Advantage

According to the law of comparative advantage, even if one nation is less efficient than
(has an absolute disadvantage with respect to) the other nation in the production of both
commodities, there is still a basis for mutually beneficial trade. The first nation should
specialize in the production and export of the commodity in which its absolute disadvantage
is smaller (this is the commodity of its comparative advantage) and import the commodity
in which its absolute disadvantage is greater (this is the commodity of its comparative
disadvantage).
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2.4 Trade Based on Comparative Advantage: David Ricardo

B TABLE 2.2. Comparative Advantage

us. UK.
Wheat (bushels/hour) 6 1
Cloth (yards/hour) 4 2

The statement of the law can be clarified by looking at Table 2.2. The only difference
between Tables 2.2 and 2.1 is that the United Kingdom now produces only two yards of
cloth per hour instead of five. Thus, the United Kingdom now has an absolute disadvantage
in the production of both wheat and cloth with respect to the United States.

However, since U.K. labor is half as productive in cloth but six times less productive in
wheat with respect to the United States, the United Kingdom has a comparative advantage
in cloth. On the other hand, the United States has an absolute advantage in both wheat and
cloth with respect to the United Kingdom, but since its absolute advantage is greater in
wheat (6:1) than in cloth (4:2), the United States has a comparative advantage in wheat. To
summarize, the U.S. absolute advantage is greater in wheat, so its comparative advantage lies
in wheat. The United Kingdom’s absolute disadvantage is smaller in cloth, so its comparative
advantage lies in cloth. According to the law of comparative advantage, both nations can
gain if the United States specializes in the production of wheat and exports some of it in
exchange for British cloth. (At the same time, the United Kingdom is specializing in the
production and exporting of cloth.)

Note that in a two-nation, two-commodity world, once it is determined that one nation

'@’ has a comparative advantage in one commodity, then the other nation must necessarily have
a comparative advantage in the other commodity.

2.48 The Gains from Trade

So far, we have stated the law of comparative advantage in words and then restated it
with a simple numerical example. However, we have not yet proved the law. To do so,
we must be able to show that the United States and the United Kingdom can both gain
by each specializing in the production and exporting of the commodity of its comparative
advantage.

To start with, we know that the United States would be indifferent to trade if it received
only 4C from the United Kingdom in exchange for 6W, since the United States can produce
exactly 4C domestically by utilizing the resources released in giving up 6W (see Table 2.2).
And the United States would certainly not trade if it received less than 4C for 6W. Similarly,
the United Kingdom would be indifferent to trade if it had to give up 2C for each 1W it
received from the United States, and it certainly would not trade if it had to give up more
than 2C for 1W.

To show that both nations can gain, suppose the United States could exchange 6W for 6C
with the United Kingdom. The United States would then gain 2C (or save '» hour of labor
time) since the United States could only exchange 6W for 4C domestically. To see that the
United Kingdom would also gain, note that the 6W that the United Kingdom receives from
the United States would require six hours to produce in the United Kingdom. The United
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Kingdom could instead use these six hours to produce 12C and give up only 6C for 6W
from the United States. Thus, the United Kingdom would gain 6C or save three hours of
labor time. Once again, the fact that the United Kingdom gains more from trade than the
United States is not important at this point. What is important is that both nations can gain
from trade even if one of them (in this case the United Kingdom) is less efficient than the
other in the production of both commodities.

We can convince ourselves of this by considering a simple example from everyday
life. Suppose a lawyer can type twice as fast as his secretary. The lawyer then has an
absolute advantage over his secretary in both the practice of law and typing. However,
since the secretary cannot practice law without a law degree, the lawyer has a greater
absolute advantage or a comparative advantage in law, and the secretary has a comparative
advantage in typing. According to the law of comparative advantage, the lawyer should
spend all of his time practicing law and let his secretary do the typing. For example, if the
lawyer earns $100 per hour practicing law and must pay his secretary $10 per hour to do
the typing, he would actually lose $80 for each hour that he typed. The reason for this is
that he would save $20 (since he can type twice as fast as his secretary) but forgo earning
$100 in the practice of law.

Returning to the United States and the United Kingdom, we see that both nations would
gain by exchanging 6W for 6C. However, this is not the only rate of exchange at which
mutually beneficial trade can take place. Since the United States could exchange 6W for
4C domestically (in the sense that both require 1 hour to produce), the United States would
gain if it could exchange 6W for more than 4C from the United Kingdom. On the other
hand, in the United Kingdom 6W = 12C (in the sense that both require 6 hours to produce).
Anything less than 12C that the United Kingdom must give up to obtain 6W from the United
States represents a gain from trade for the United Kingdom. To summarize, the United States
gains to the extent that it can exchange 6W for more than 4C from the United Kingdom.
The United Kingdom gains to the extent that it can give up less than 12C for 6W from the
United States. Thus, the range for mutually advantageous trade is

4C < 6W < 12C

The spread between 12C and 4C (i.e., 8C) represents the total gains from trade available
to be shared by the two nations by trading 6W. For example, we have seen that when 6W
are exchanged for 6C, the United States gains 2C and the United Kingdom 6C, making a
total of 8C. The closer the rate of exchange is to 4C = 6W (the domestic, or internal, rate
in the United States—see Table 2.2), the smaller is the share of the gain going to the United
States and the larger is the share of the gain going to the United Kingdom. On the other
hand, the closer the rate of exchange is to 6W = 12C (the domestic, or internal, rate in the
United Kingdom), the greater is the gain of the United States relative to that of the United
Kingdom.

For example, if the United States exchanged 6W for 8C with the United Kingdom, both
nations would gain 4C, for a total gain of 8C. If the United States could exchange 6W for
10C, it would gain 6C and the United Kingdom only 2C. (Of course, the gains from trade
are proportionately greater when more than 6W are traded.) In Section 2.68, we will see
how this rate of exchange is actually determined in the real world by demand as well as
supply considerations. The rate of exchange will also determine how the total gains from
trade are actually shared by the trading nations. Up to this point, all we have wanted to do
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2.4 Trade Based on Comparative Advantage: David Ricardo m

is to prove that mutually beneficial trade can take place even if one nation is less efficient
than the other in the production of both commodities.

So far, the gains from specialization in production and trade have been measured in
terms of cloth. However, the gains from trade could also be measured exclusively in terms
of wheat or, more realistically, in terms of both wheat and cloth. This will be done in the
graphical presentation of the law of comparative advantage in Section 2.6A.

2.4c The Case of No Comparative Advantage

There is one (not very common) case where there is no comparative advantage. This occurs
when the absolute disadvantage that one nation has with respect to another nation is the
same in both commodities. For example, if one hour produced 3W instead of 1W in the
United Kingdom (see Table 2.2), the United Kingdom would be exactly half as productive
as the United States in both wheat and cloth. The United Kingdom (and the United States)
would then have a comparative advantage in neither commodity, and no mutually beneficial
trade could take place.

The reason for this is that (as earlier) the United States will trade only if it can exchange
6W for more than 4C. However, now the United Kingdom is not willing to give up more
than 4C to obtain 6W from the United States because the United Kingdom can produce
either 6W or 4C with two hours domestically. Under these circumstances, no mutually
beneficial trade can take place.

This requires slightly modifying the statement of the law of comparative advantage to

_@ read as follows: Even if one nation has an absolute disadvantage with respect to the other
nation in the production of both commodities, there is still a basis for mutually beneficial
trade, unless the absolute disadvantage (that one nation has with respect to the other nation)
is in the same proportion for the two commodities. Although it is important to note this
case, its occurrence is rare and a matter of coincidence, so the applicability of the law of
comparative advantage is not greatly affected. Furthermore, natural trade barriers such as
transport costs can preclude trade even when some comparative advantage exists. At this
point, however, we assume that no such natural or artificial (such as tariffs) barriers exist.

2.4p Comparative Advantage with Money

According to the law of comparative advantage (and disregarding the exception noted ear-
lier), even if one nation (the United Kingdom in this case) has an absolute disadvantage
in the production of both commodities with respect to the other nation (the United States),
there is still a basis for mutually beneficial trade. But how, you may ask, can the United
Kingdom export anything to the United States if it is less efficient than the United States
in the production of both commodities? The answer is that wages in the United Kingdom
will be sufficiently lower than wages in the United States so as to make the price of cloth
(the commodity in which the United Kingdom has a comparative advantage) lower in the
United Kingdom, and the price of wheat lower in the United States when both commodities
are expressed in terms of the currency of either nation. Let us see how this works.
Suppose that the wage rate in the United States is $6 per hour. Since one hour produces
6W in the United States (see Table 2.2), the price of a bushel of wheat is Py, = $1. On the
other hand, since one hour produces 4C, P~ = $1.50 (from $ %C). Suppose that at the same
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time the wage rate in England is £1 per hour (the symbol “£” stands for pound, the U.K.
currency). Since one hour produces 1W in the United Kingdom (see Table 2.2), Py, = £1
in the United Kingdom. Similarly, since one hour produces 2C, P~ = £0.5. If the exchange
rate between the pound and the dollar is £1 = $2, then Py, = £1 = $2 and P = £0.5 = $1
in the United Kingdom. Table 2.3 shows the dollar price of wheat and cloth in the United
States and the United Kingdom at the exchange rate of £1 = $2.

From Table 2.3 we can see that the dollar price of wheat (the commodity in which the
United States has a comparative advantage) is lower in the United States than in the United
Kingdom. On the other hand, the dollar price of cloth (the commodity in which the United
Kingdom has a comparative advantage) is lower in the United Kingdom. (The result would
be the same if the price of both commodities had been expressed in pounds.)

With the dollar price of wheat lower in the United States, businesspeople would buy
wheat there and sell it in the United Kingdom, where they would buy cloth to sell in the
United States. Even though U.K. labor is half as productive as U.S. labor in cloth production
(see Table 2.2), U.K. labor receives only one-third of the U.S. wage rate (£1 = $2 as opposed
to $6 in the United States), so that the dollar price of cloth is lower in the United Kingdom.
To put it differently, the inefficiency of U.K. labor relative to U.S. labor in cloth production
is more than compensated for by the lower wages in the United Kingdom. As a result, the
dollar price of cloth is less in the United Kingdom, so the United Kingdom can export cloth
to the United States. This is always the case as long as the U.K. wage rate is between %
and '» of the U.S. wage rate (the same as the productivity difference between the United
Kingdom and the United States in the production of wheat and cloth).

If the exchange rate between the dollar and the pound were instead £1 = $1 (so that the
U.K. wage rate was exactly % the U.S. wage rate), then the dollar price of wheat in the
United Kingdom would be Py, = £1 = $1. Since this is the same price as in the United
States (see Table 2.3), the United States could not export wheat to the United Kingdom
at this exchange rate. At the same time, P = £0.5 = $0.50 in the United Kingdom, and
the United Kingdom would export even more cloth than before to the United States. Trade
would be unbalanced in favor of the United Kingdom, and the exchange rate between the
dollar and the pound (i.e., the dollar price of the pound) would have to rise.

On the other hand, if the exchange rate were £1 = $3 (so that the U.K. wage rate
was exactly '» the U.S. wage rate), the price of cloth in the United Kingdom would be
P, =£0.5=3$1.50 (the same as in the United States—see Table 2.3). As a result, the
United Kingdom could not export cloth to the United States. Trade would be unbalanced in
favor of the United States, and the exchange rate would have to fall. The rate of exchange
between the dollar and the pound will eventually settle at the level that will result in balanced
trade (in the absence of any interferences or other international transactions). We will return
to this point in the appendix to this chapter and in much greater detail in Parts Three and
Four, which deal with international finance.

B TABLE 2.3. Dollar Price of Wheat and Cloth in the
United States and United Kingdom at £1 = $2

us. UK.
Price of one bushel of wheat $1.00 $2.00
Price of one yard of cloth 1.50 1.00
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Sometimes satire and ridicule are more effective
than theory and logic in influencing public opinion.
For example, exasperated by the spread of protec-
ionism under the prevailing mercantilist philoso-
phy of the time, French economist Frédéric Bastiat
(1801-1851) overwhelmed the proponents of pro-
tectionism by satirically extending their arguments

now to a strife so unequal. . ..

eyes; in a word all openings, holes, chinks, clefts,
and fissures, by or through which the light of the
sun has been in use to enter houses, to the prejudice
of the meritorious manufactures with which we flat-
ter ourselves we have accommodated our country,—a
country which, in gratitude, ought not to abandon us

o their logical and absurd conclusions. Nowhere is
his more brilliantly accomplished than in the ficti-
ious petition of the French candlemakers, written
by Bastiat in 1845, and excerpted here:

We are suffering from the intolerable competition of
a foreign rival, placed, it would seem, in a condition
so far superior to ours for the production of light,
that he absolutely inundates our national market at a
price fabulously reduced. The moment he shows him-
self, our trade leaves us—all of our consumers apply
to him; and a branch of native industry, having count-
less ramifications, is all at once rendered completely

Does it not argue to the greatest inconsistency to
check as you do the importation of coal, iron, cheese,
and goods of foreign manufacture, merely because
and even in proportion as their price approaches zero,
while at the same time you freely admit, and without
limitation, the light of the sun, whose price is during
the whole day at zero?

If you shut up as much as possible all access to
natural light, and create a demand for artificial light,
which of our French manufactures will not be encour-
aged by it? If more tallow is consumed, then there
must be more oxen and sheep; and, consequently, we
shall behold the multiplication of artificial meadows,
meat, wool, hides, and above all, manure, which is

stagnant. This rival ... is not other than the sun.
What we pray for is, that it may please you to

pass a law ordering the shutting up of all windows,

sky-lights, dormerwindows, curtains, blinds, bull’s

the basis and foundation of all agricultural wealth.

Source: Frédéric Bastiat, Economic Sophisms (Edinburgh:
Oliver and Boyd, 1873), pp. 49-53, abridged.

Thus, the argument that could be advanced in the United States that it needs to protect the
high wages and standard of living of its workers against cheap British labor is generally false.
Similarly faulty is the opposing argument that could be advanced in the United Kingdom that
its labor needs protection against more efficient U.S. labor. These arguments are certainly
inconsistent, and both are basically false (see Case Study 2-3).

2.5 Comparative Advantage and Opportunity Costs

Ricardo based his law of comparative advantage on a number of simplifying assumptions:
(1) only two nations and two commodities, (2) free trade, (3) perfect mobility of labor
within each nation but immobility between the two nations, (4) constant costs of production,
(5) no transportation costs, (6) no technical change, and (7) the labor theory of value. Although
assumptions one through six can easily be relaxed, assumption seven (i.e., that the labor theory
of value holds) is not valid and should not be used for explaining comparative advantage.

2.5A Comparative Advantage and the Labor Theory of Value

Under the labor theory of value, the value or price of a commodity depends exclusively on
the amount of labor going into the production of the commodity. This implies (1) that either
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labor is the only factor of production or labor is used in the same fixed proportion in the
production of all commodities and (2) that labor is homogeneous (i.e., of only one type).
Since neither of these assumptions is true, we cannot base the explanation of comparative
advantage on the labor theory of value.

Specifically, labor is not the only factor of production, nor is it used in the same fixed
proportion in the production of all commodities. For example, much more capital equipment
per worker is required to produce some products (such as steel) than to produce other prod-
ucts (such as textiles). In addition, there is usually some possibility of substitution between
labor, capital, and other factors in the production of most commodities. Furthermore, labor
is obviously not homogeneous but varies greatly in training, productivity, and wages. At
the very least, we should allow for different productivities of labor. Indeed, this is how the
Ricardian theory of comparative advantage has been tested empirically (see Section 2.7). In
any event, the theory of comparative advantage need not be based on the labor theory of
value but can be explained on the basis of the opportunity cost theory (which is acceptable).
To be noted is that Ricardo himself did not believe in the labor theory of value and used it
only as a simple way to explain the law of comparative advantage.

2.58 The Opportunity Cost Theory

It was left for Haberler in 1936 to explain or base the theory of comparative advantage on
the opportunity cost theory. In this form, the law of comparative advantage is sometimes
referred to as the law of comparative cost.

According to the opportunity cost theory, the cost of a commodity is the amount of a sec-
ond commodity that must be given up to release just enough resources to produce one addi-
tional unit of the first commodity. No assumption is made here that labor is the only factor of
production or that labor is homogeneous. Nor is it assumed that the cost or price of a com-
modity depends on or can be inferred exclusively from its labor content. Consequently, the
nation with the lower opportunity cost in the production of a commodity has a comparative
advantage in that commodity (and a comparative disadvantage in the second commodity).

For example, if in the absence of trade the United States must give up two-thirds of
a unit of cloth to release just enough resources to produce one additional unit of wheat
domestically, then the opportunity cost of wheat is two-thirds of a unit of cloth (i.e., IW =
%C in the United States). If IW = 2C in the United Kingdom, then the opportunity cost
of wheat (in terms of the amount of cloth that must be given up) is lower in the United
States than in the United Kingdom, and the United States would have a comparative (cost)
advantage over the United Kingdom in wheat. In a two-nation, two-commodity world, the
United Kingdom would then have a comparative advantage in cloth.

According to the law of comparative advantage, the United States should specialize in
producing wheat and export some of it in exchange for British cloth. This is exactly what
we concluded earlier with the law of comparative advantage based on the labor theory of
value, but now our explanation is based on the opportunity cost theory.

2.5¢ The Production Possibility Frontier under Constant Costs

Opportunity costs can be illustrated with the production possibility frontier, or transformation
curve. The production possibility frontier is a curve that shows the alternative combinations
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2.5 Comparative Advantage and Opportunity Costs

B TABLE 2.4. Production Possibility Schedules for Wheat
and Cloth in the United States and the United Kingdom

United States United Kingdom
Wheat Cloth Wheat Cloth

180 0 60 0
150 20 50 20
120 40 40 40
90 60 30 60
60 80 20 80
30 100 10 100
0 120 0 120

of the two commodities that a nation can produce by fully utilizing all of its resources with
the best technology available to it.

Table 2.4 gives the (hypothetical) production possibility schedules of wheat (in million
bushels/year) and cloth (in million yards/year) for the United States and the United Kingdom.
We see that the United States can produce 180W and 0C, 150W and 20C, or 120W and
40C, down to OW and 120C. For each 30W that the United States gives up, just enough
resources are released to produce an additional 20C. That is, 30W = 20C (in the sense that
both require the same amount of resources). Thus, the opportunity cost of one unit of wheat
in the United States is 1W = %C (the same as in Table 2.2) and remains constant. On the

‘@’ other hand, the United Kingdom can produce 60W and 0C, 50W and 20C, or 40W and 40C,
down to OW and 120C. It can increase its output by 20C for each 10W it gives up. Thus,
the opportunity cost of wheat in the United Kingdom is 1W = 2C and remains constant.

The United States and United Kingdom production possibility schedules given in
Table 2.4 are graphed as production possibility frontiers in Figure 2.1. Each point on a
frontier represents one combination of wheat and cloth that the nation can produce. For
example, at point A, the United States produces 90W and 60C. At point A’, the United
Kingdom produces 40W and 40C.

Points inside, or below, the production possibility frontier are also possible but are
inefficient, in the sense that the nation has some idle resources and/or is not using the
best technology available to it. On the other hand, points above the production frontier
cannot be achieved with the resources and technology currently available to the nation.

The downward, or negative, slope of the production possibility frontiers in Figure 2.1
indicates that if the United States and the United Kingdom want to produce more wheat,
they must give up some of their cloth production. The fact that the production possibility
frontiers of both nations are straight lines reflects the fact that their opportunity costs are
constant. That is, for each additional 1W to be produced, the United States must give up
%C and the United Kingdom must give up 2C, no matter from which point on its production
possibility frontier the nation starts.

Constant opportunity costs arise when (1) resources or factors of production are either
perfect substitutes for each other or used in fixed proportion in the production of both com-
modities and (2) all units of the same factor are homogeneous or of exactly the same quality.
Then, as each nation transfers resources from the production of cloth to the production of
wheat, it will not have to use resources that are less and less suited to wheat production, no
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matter how much wheat it is already producing. The same is true for the production of more
cloth. Thus, we have constant costs in the sense that the same amount of one commodity
must be given up to produce each additional unit of the second commodity.

Although opportunity costs are constant in each nation, they differ among nations, pro-
viding the basis for trade. Constant costs are not realistic, however. They are discussed
only because they serve as a convenient introduction to the more realistic case of increasing
costs, discussed in the next chapter.

2.5p Opportunity Costs and Relative Commodity Prices

We have seen that the opportunity cost of wheat is equal to the amount of cloth that the
nation must give up to release just enough resources to produce one additional unit of wheat.
This is given by the (absolute) slope of the production possibility frontier, or transformation
curve, and is sometimes referred to as the marginal rate of transformation.

Figure 2.1 shows that the (absolute) slope of the U.S. transformation curve is '2%s) =
% = opportunity cost of wheat in the United States and remains constant. The slope of the
U.K. transformation curve is 2% = 2 = opportunity cost of wheat in the United Kingdom
and remains constant. On the assumptions that prices equal costs of production and that
the nation does produce both some wheat and some cloth, the opportunity cost of wheat is
equal to the price of wheat relative to the price of cloth (Py, /P,).

Thus, Py /P- = % in the United States, and inversely P /Py = % = 1.5. In the United
Kingdom, Py, /P- =2, and P /Py, = 'h. The lower Py, /P, in the United States (% as

-@ opposed to 2) is a reflection of its comparative advantage in wheat. Similarly, the lower

P /Py in the United Kingdom (', as opposed to %) reflects its comparative advantage
in cloth. Note that under constant costs, Py, /P is determined exclusively by production,
or supply, considerations in each nation. Demand considerations do not enter at all in the
determination of relative commodity prices.

120 United States 120 United Kingdom
100 100
80 80
£ <
5360 ———————— B 60
(&) | (&)
40 - : 40 A’
20 - I 20 '
| |
I I I I I |
0 30 60 90 120 150 180 0 20 40 60
Wheat Wheat

FIGURE 2.1. The Production Possibility Frontiers of the United States and the United Kingdom.

The U.S. and U.K. production frontiers are obtained by plotting the values in Table 2.4. The frontiers are
downward, or negatively sloped, indicating that as each nation produces more wheat, it must give up
some cloth. Straight-line production possibility frontiers reflect constant opportunity costs.
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2.6 The Basis for and the Gains from Trade under Constant Costs

To conclude, we can say that the difference in relative commodity prices between the two
nations (given by the difference in the slope of their transformation curves) is a reflection
of their comparative advantage and provides the basis for mutually beneficial trade.

2.6 The Basis for and the Gains from Trade
under Constant Costs

In the absence of trade, a nation can only consume the commodities that it produces. As a
result, the nation’s production possibility frontier also represents its consumption frontier.
Which combination of commodities the nation actually chooses to produce and consume
depends on the people’s tastes, or demand considerations.

2.6A lllustration of the Gains from Trade

In the absence of trade, the United States might choose to produce and consume combination
A (90W and 60C) on its production possibility frontier (see Figure 2.2), and the United
Kingdom might choose combination A" (40W and 40C).

With trade possible, the United States would specialize in the production of wheat (the
commodity of its comparative advantage) and produce at point B (180W and OC) on its
production possibility frontier. Similarly, the United Kingdom would specialize in the pro-
duction of cloth and produce at B’ (OW and 120C). If the United States then exchanges

_Q} 70W for 70C with the United Kingdom, it ends up consuming at point £ (110W and 70C),
and the United Kingdom ends up consuming at E' (70W and 50C). Thus, the United States
gains 20W and 10C from trade (compare point £ with point A in Figure 2.2), and the United
Kingdom gains 30W and 10C (compare point A" with point E”).

B
120 120 U.K.

70
60

Cloth
Cloth

I

I

I
0 40 60 7
Wheat

0

FIGURE2.2. The Gains from Trade.

In the absence of trade, the United States produces and consumes at A, and the United Kingdom at A’.
With trade, the United States specializes in the production of wheat and produces at B, while the United
Kingdom specializes in the production of cloth and produces at B'. By exchanging 70W for 70C with the
United Kingdom, the United States ends up consuming at E (and gains 20W and 10C), while the United
Kingdom ends up consuming at E’ (and gains 30W and 10C).
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The increased consumption of both wheat and cloth in both nations was made possible
by the increased output that resulted as each nation specialized in the production of the
commodity of its comparative advantage. That is, in the absence of trade, the United States
produced 90W and the United Kingdom 40W, for a total of 130W. With specialization in
production and trade, 180W are produced (all in the United States). Similarly, in the absence
of trade, the United States produced 60C and the United Kingdom 40C, for a total of 100C.
With specialization in production and trade, 120C are produced (all in the United Kingdom).

It is this increase in output of SOW and 20C resulting from specialization in production
that is shared by the United States and the United Kingdom and represents their gains from
trade. Recall that in the absence of trade, the United States would not specialize in the
production of wheat because it also wanted to consume some cloth. Similarly, the United
Kingdom would not specialize in the production of cloth in the absence of trade because it
also wanted to consume some wheat.

2.6 Relative Commodity Prices with Trade

We can gain a deeper understanding of our trade model by using the supply and demand
curves for wheat and cloth shown in Figure 2.3. Figure 2.3 will also help us see how
the equilibrium-relative commodity price with specialization in production and trade is
determined.

In the left panel of Figure 2.3, Sy, sk, 18 the combined supply curve of wheat of
the United States and the United Kingdom if both countries used all of their resources to
produce only wheat. Distance 0B = 180W represents the maximum quantity of wheat that
the United States could produce with complete specialization in wheat production at the
constant opportunity cost of Py, /P- = % (just as in the left panel of Figure 2.2). Distance

Py /P Po/Py
Swus + Uk

2 2 — SC(UK+US)

32 4|
E

WMUS + UK) D¢ (uk+ us)
| 1/2
B | |
| B F B
0 180 240 0 120 240
Wheat Cloth

FIGURE2.3. Equilibrium-Relative Commodity Prices with Demand and Supply.

In the left panel, S5, 4, is the combined U.S. and UK. supply curve of wheat. It shows that the United
States could produce a maximum of 180W = 0B at P,,/P, = %, while the United Kingdom could produce
a maximum of 60W = BB" at P, /P, =2. Dy ussuk is the combined demand curve for wheat of the
United States and the United Kingdom with trade. Dy s,y intersects Sy, s, ) at point E, resulting in
the equilibrium quantity of 180W (all of which is produced in the United States) and equilibrium price
of Py/P. =1 with trade. The right panel shows equilibrium for cloth at the intersection of D¢y, ys) With
Sciuk-us) @t point E” with 120C (all of which is produced in the United Kingdom) and P./P,, = 1.

&

Page 46|



(c) ketabton.com: The Digital Library

‘@ Salvatore cO2.tex V2-10/26/2012 1:33 P.M. Page 47

2.7 Empirical Tests of the Ricardian Model

BB* = 60W is the maximum quantity of wheat that the United Kingdom could produce at
the constant opportunity cost of Py, /P~ =2 (as in the right panel of Figure 2.2). Thus,
240W is the maximum combined total quantity of wheat that the United States and the
United Kingdom could produce if both nations used all of their resources to produce wheat.
As a result, the Sy, 5 pk) curve is vertical at 240W.

Suppose that, with trade, the combined demand curve for cloth of the United States and
the United Kingdom is Dy 51 yk)» @s shown in the left panel of Figure 2.3. Dy, g4k,
intersects Sy, s 4k at point £, determining the equilibrium quantity of 180W and the equi-
librium relative price of Py, /P = 1 with trade (the same as in the left panel of Figure 2.2).
Note that, with trade, wheat is produced only in the United States, and the United States
specializes completely in the production of wheat.

We can do the same for cloth. In the right panel of Figure 2.3, Sk 1ys) 1s the combined
supply curve of cloth of the United Kingdom and the United States if both countries used
all of their resources to produce only cloth. The United Kingdom can produce a maximum
of 120C = 0B’ at the constant P, /Py, = '» and the United States can produce a maximum
of another 120C = B’B” at the constant P /Py, = % (as in Figure 2.2).

Suppose that, with trade, the combined demand for cloth of the United Kingdom and
the United States is D¢ (yxys)> as shown in the right panel of Figure 2.3. D¢k us)
intersects Sc k4 ys) at point E’, determining the equilibrium quantity of 120C and the
equilibrium-relative price of P./Py = Py, /P- =1 (the same as in the right panel of
Figure 2.2). Note that, with trade, cloth is produced only in the United Kingdom, and
the United Kingdom specializes completely in the production of cloth.

Finally, note that with complete specialization in production in both countries, the

'@ equilibrium-relative commodity price of each commodity is between the pretrade relative
commodity price in each nation (see both panels of Figure 2.3). However, if in the left
panel of Figure 2.3 Dy, s yk) were lower and intersected Sy 54k, between points O
and B on the horizontal portion of Sy, s, pk) at Py /Pc = %, trade would take place at
the pretrade relative commodity price of wheat of Py, /P~ = % in the United States and the
United Kingdom would receive all the gains from trade. This would occur if the United
Kingdom were a small country that specialized completely in the production of cloth and
the United States were larger and did not specialize completely in the production of wheat
(see Problem 10, with answer at www.wiley.com/college/salvatore). This is known as the
small-country case and shows the “importance of being unimportant.” This benefit, how-
ever, is not without cost since the small nation (here, the United Kingdom) faces the risk
of a possible future reduction in demand for the only commodity it produces.

2.7 Empirical Tests of the Ricardian Model

We now examine the results of empirical tests of the Ricardian trade model. We will see
that if we allow for different labor productivities in various industries in different nations,
the Ricardian trade model does a reasonably good job at explaining the pattern of trade.

The first such empirical test of the Ricardian trade model was conducted by MacDougall
in 1951 and 1952, using labor productivity and export data for 25 industries in the United
States and the United Kingdom for the year 1937.

Since wages were twice as high in the United States as in the United Kingdom, Mac-
Dougall argued that costs of production would be lower in the United States in those
industries where American labor was more than twice as productive as British labor. These
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FIGURE 2.4. Relative Labor Productivities and Comparative Advantage—United States and United

Kingdom.

The figure shows a positive relationship between labor productivity and export shares for 20 industries in
the United States and the United Kingdom, thus confirming the Ricardian trade model.
Source: Adapted from G. D. A. MacDougall, ““British and American Exports: A Study Suggested by the Theory of

Comparative Costs,”” Economic Journal, December 1951, p. 703.

would be the industries in which the United States had a comparative advantage with respect
to the United Kingdom and in which it would undersell the United Kingdom in third markets

(i.e., in the rest of the world). On the other hand, the United Kingdom would have a com-
parative advantage and undersell the United States in those industries where the productivity

of British labor was more than one-half the productivity of American labor.

In his test MacDougall excluded trade between the United States and the United Kingdom
because tariffs varied widely from industry to industry, tending to offset the differences in
labor productivity between the two nations. At the same time, both nations faced generally
equal tariffs in third markets. The exclusion of trade between the United States and the
United Kingdom did not bias the test because their exports to each other constituted less

than 5 percent of their total exports.

Figure 2.4 summarizes MacDougall’s results. The vertical axis measures the ratio of
output per U.S. worker to output per U.K. worker. The higher this ratio, the greater the
relative productivity of U.S. labor. The horizontal axis measures the ratio of U.S. to U.K.
exports to third markets. The higher this ratio, the larger are U.S. exports in relation to
U.K. exports to the rest of the world. Note that the scales are logarithmic (so that equal
distances refer to equal percentage changes) rather than arithmetic (where equal distances

would measure equal absolute changes).

The points in the figure exhibit a clear positive relationship (shown by the colored line)
between labor productivity and exports. That is, those industries where the productivity of
labor is relatively higher in the United States than in the United Kingdom are the industries
with the higher ratios of U.S. to U.K. exports. This was true for the 20 industries shown in
the figure (out of the total of 25 industries studied by MacDougall). The positive relationship
between labor productivity and exports for the United States and the United Kingdom was
confirmed by subsequent studies by Balassa using 1950 data and Stern using 1950 and 1959
data. Additional and more recent confirmation of the Ricardian trade model is provided by

Golub (see Case Study 2-4).
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2.7 Empirical Tests of the Ricardian Model

W CASE STUDY 2-4 Relative Unit Labor Costs and Relative Exports—United States and Japan

In a 1995 study of the Ricardian trade model,
Golub examined relative unit labor costs (the ratio
of wages to unit labor productivity) and the exports
of the United States relative to those of the United
Kingdom, Japan, Germany, Canada, and Australia
and found that, in general, relative unit labor costs
and exports were inversely related. That is, the
higher the relative unit labor costs in the nation,
the lower the relative exports of the nation, and
vice versa. This relationship is particularly strong
for U.S.-Japanese trade.

The colored line in Figure 2.5 shows a clear
negative correlation between relative unit labor
costs and relative exports for the 33 industries that

U.S./Japanese Exports

Golub studied for trade between the United States
and Japan for 1990, thus lending additional support
to the Ricardian trade model. Note that the relation-
ship between relative unit labor costs and relative
exports is negative in Figure 2.5, whereas the rela-
tionship between relative unit labor productivities
and exports shares is positive in Figure 2.4 because
relative unit labor costs are the inverse of relative
unit labor productivities. The above results were
confirmed in a 2000 study by Golub and Hsieh
for trade in the products of 39 sectors between the
United States and nine other countries (Japan, Ger-
many, the United Kingdom, France, Italy, Canada,
Australia, Mexico, and Korea) from 1972 to 1991.

U.S./Japanese Unit Labor Costs

FIGURE2.5. Relative Exports and Relative Unit Costs—United States and Japan.

The figure shows a clear negative correlation between relative exports and relative unit labor costs for 33 industries
between the United States and Japan. It shows that the higher are U.S. relative labor costs, the lower are its exports in
relation to Japan, thus supporting the Ricardian trade model.

Source: Adapted from S. S. Golub. Comparative and Absolute Advantage in the Asia-Pacific Region (San Francisco: Federal
Reserve Bank of San Francisco, Center for Pacific Basin Monetary and Economic Studies, 1995). p. 46; and S. S. Golub and C. T.
Hsieh, “The Classical Ricardian Theory of Comparative Advantage Revisited,” Review of International Economics, May 2000,

pp. 221-234.

Page 49




(c) ketabton.com: The Digital Library

‘$‘ Salvatore c02.tex V2 -10/26/2012 1:33 P.M.

m The Law of Comparative Advantage

These empirical studies all seem to support the Ricardian theory of comparative advan-
tage. That is, the actual pattern of trade seems to be based on the different labor productivities
in different industries in the two nations. Production costs other than labor costs, demand
considerations, political ties, and various obstructions to the flow of international trade did
not break the link between relative labor productivity and export shares.

One possible question remained. Why did the United States not capture the entire export
market from the United Kingdom (rather than only a rising share of exports) in those
industries where it enjoyed a cost advantage (i.e., where the ratio of the productivity of U.S.
labor to U.K. labor was greater than 2)? MacDougall answered that this was due mainly
to product differentiation. That is, the output of the same industry in the United States and
the United Kingdom is not homogeneous. An American car is not identical to a British car.
Even if the American car is cheaper, some consumers in the rest of the world may still
prefer the British car. Thus, the United Kingdom continues to export some cars even at a
higher price. However, as the price difference grows, the United Kingdom’s share of car
exports can be expected to decline. The same is true for most other products. Similarly,
the United States continues to export to third markets some commodities in which it has a
cost disadvantage with respect to the United Kingdom. We return to this important point in
Section 6.4A.

Even though the simple Ricardian trade model has been empirically verified to a large
extent, it has a serious shortcoming in that it assumes rather than explains comparative
advantage. That is, Ricardo and classical economists in general provided no explanation
for the difference in labor productivity and comparative advantage between nations, and
they could not say much about the effect of international trade on the earnings of factors of
production. By providing answers to both of these important questions, the Heckscher-Ohlin
model (discussed in Chapter 5) theoretically improves on and extends the Ricardian model.

SUMMARY

1. This chapter examined the development of trade the-
ory from the mercantilists to Smith, Ricardo, and
Haberler and sought to answer two basic questions:
(a) What is the basis for and what are the gains from

commodities. Absolute advantage, however, explains
only a small portion of international trade today.

4. David Ricardo introduced the law of comparative
advantage. This postulates that even if one nation is

trade? and (b) What is the pattern of trade?

less efficient than the other nation in the production

2. The mercantilists believed that a nation could gain of both commodities, there is still a basis for mutually
in international trade only at the expense of other beneficial trade (as long as the absolute disadvantage
nations. As a result, they advocated restrictions on that the first nation has with respect to the second is
imports, incentives for exports, and strict government not in the same proportion in both commodities). The
regulation of all economic activities. less efficient nation should specialize in the produc-

3. According to Adam Smith, trade is based on absolute tion and export of the commodity in which its absolute

advantage and benefits both nations. (The discussion
assumes a two-nation, two-commodity world.) That is,
when each nation specializes in the production of the
commodity of its absolute advantage and exchanges
part of its output for the commodity of its absolute dis-
advantage, both nations end up consuming more of both

disadvantage is smaller. (This is the commodity of its
comparative advantage.) Ricardo, however, explained
the law of comparative advantage in terms of the labor
theory of value, which is unacceptable.

Gottfried Haberler came to the “rescue” by explain-
ing the law of comparative advantage in terms of the
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opportunity cost theory. This states that the cost of a
commodity is the amount of a second commodity that
must be given up to release just enough resources to
produce one additional unit of the first commodity.
The opportunity cost of a commodity is equal to the
relative price of that commodity and is given by the
(absolute) slope of the production possibility frontier.
A straight-line production possibility frontier reflects
constant opportunity costs.

6. In the absence of trade, a nation’s production pos-
sibility frontier is also its consumption frontier. With
trade, each nation can specialize in producing the com-
modity of its comparative advantage and exchange
part of its output with the other nation for the com-
modity of its comparative disadvantage. By so doing,
both nations end up consuming more of both com-
modities than without trade. With complete specializa-
tion, the equilibrium-relative commodity prices will be

A LOOK AHEAD

In Chapter 3, we examine the basis for and the gains
$ from trade, as well as the pattern of trade in the more
realistic case of increasing costs. Our model will then be
completed in Chapter 4, where we see formally how the

Questions for Review m

between the pretrade-relative commodity prices pre-
vailing in each nation.

7. The first empirical test of the Ricardian trade model
was conducted by MacDougall in 1951 and 1952
using 1937 data. The results indicated that those indus-
tries where labor productivity was relatively higher in
the United States than in the United Kingdom were
the industries with the higher ratios of U.S. to U.K.
exports to third markets. These results were confirmed
by Balassa using 1950 data, Stern using 1950 and
1959 data, Golub using 1990 data, and Golub and
Hsieh using 1972-1991 data. Thus, it can be seen that
comparative advantage seems to be based on a differ-
ence in labor productivity or costs, as postulated by
Ricardo. However, the Ricardian model explains nei-
ther the reason for the difference in labor productivity
or costs across nations nor the effect of international
trade on the earnings of factors.

rate at which commodities are exchanged in international
trade is actually determined. This will also determine how
the gains from trade are in fact divided between the two
trading nations.

KEY TERMS
Absolute advantage,  Constant opportunity — Laissez-faire, p. 35 Pattern of trade, Relative commodity
p. 34 costs, p. 43 Law of comparative p. 31 prices, p. 44
Basis for trade, p. 31  Gains from trade, advantage, p. 36 Production Small-country case,
Complete p. 31 Mercantilism, p. 32 possibility p. 47
specialization, Labor theory of Opportunity cost frontier, p. 42
p. 47 value, p. 41 theory, p. 42

QUESTIONS FOR REVIEW

1.  What are the basic questions that we seek to answer
in this chapter? In what way is the model presented
in this chapter an abstraction or a simplification of
the real world? Can the model be generalized?

2. What were the mercantilists’ views on trade? How
does their concept of national wealth differ from
today’s view?

3.  Why is it important to study the mercantilists’
views on trade? How were their views different
from those of Adam Smith? What is the relevance
of all this today?

4. What was the basis for and the pattern of trade
according to Adam Smith? How were gains from
trade generated? What policies did Smith advocate
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in international trade? What did he think was the
proper function of government in the economic life
of the nation?

In what way was Ricardo’s law of comparative
advantage superior to Smith’s theory of absolute
advantage? How do gains from trade arise with
comparative advantage? How can a nation that is
less efficient than another nation in the production
of all commodities export anything to the second
nation?

What is the exception to the law of comparative
advantage? How prevalent is it?

Why is Ricardo’s explanation of the law of com-
parative advantage unacceptable? What acceptable
theory can be used to explain the law?

What is the relationship between opportunity costs
and the production possibility frontier of a nation?
How does the production possibility frontier look
under constant opportunity costs? What is the

PROBLEMS

1.

*2.

*4,

Table 2.5 shows bushels of wheat and yards of
cloth that the United States and the United King-
dom can produce with one hour of labor time
under four different hypothetical situations. In
each case, identify the commodity in which the
United States and the United Kingdom have an
absolute advantage or disadvantage.

With respect to Table 2.5, indicate in each case
the commodity in which each nation has a com-
parative advantage or disadvantage.

With respect to Table 2.5, indicate in each case
whether or not trade is possible and the basis for
trade.

Suppose that in Case B in Table 2.5 the United
States exchanges 4W for 4C with the United
Kingdom.

10.

11.

12.

Salvatore c02.tex V2 -10/26/2012 1:33 P.M.

relationship between the opportunity cost of a com-
modity and the relative price of that commodity?
How can they be visualized graphically?

Why is a nation’s production possibility frontier
the same as its consumption frontier in the absence
of trade? How does the nation decide how much
of each commodity to consume in the absence of
trade?

What is meant by complete specialization? by
incomplete specialization? Why do both nations
gain from trade in the first instance but only the
small nation in the second?

How is the combined supply curve of both nations
for each of the traded commodities determined?
How is the equilibrium-relative commodity price
determined with trade?

What are the results of empirical testing of the
Ricardian model?

(a) How much does the United States gain in
terms of cloth?

(b) How much does the United Kingdom gain in
terms of cloth?

(c) What is the range for mutually beneficial
trade?

(d) How much would each nation gain if they
exchanged 4W for 6C instead?

Use the information for Case B in Table 2.5 and
assume that labor is the only factor of production
and is homogeneous (i.e., all of one type).

(a) What is the cost in terms of labor content of
producing wheat and cloth in the United States
and the United Kingdom?

B TABLE 2.5. Production Possibilities in the United States and the United Kingdom

_ CaseA Case B Case C _ (CeseD

us. UK. us. UK. us. UK. us. UK.
Wheat (bushels/hour) 4 1 4 1 4 1 4 2
Cloth (yards/hour) 1 2 3 2 2 2 2 1

&
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(b) What is the dollar price of wheat and cloth
in the United States if the wage rate is $6?

(c) What is the pound price of wheat and cloth
in the United Kingdom if the wage rate is £1?

Answer the following questions with reference to
Problem 5.

(a) What is the dollar price of wheat and cloth in

Salvatore c02.tex V2 -10/26/2012 1:33 P.M.

Appendix

and 1C in the United Kingdom. Also assume
that with the opening of trade the United States
exchanges 1W for 1C with the United Kingdom.
Show graphically for the United States and the
United Kingdom the autarky (or no-trade) point
of production and consumption, the point of pro-
duction and consumption with trade, and the gains
from trade.

the United Kingdom if the exchange rate between 9. (a) What would be the equilibrium-relative com-
the pound and the dollar is £1 = $2? Would the modity price of wheat if Dy, .k, shifted up
United States be able to export wheat to the United by one-third in the left panel of Figure 2.3?7 How
Kingdom at this exchange rate? Would the United much wheat and cloth would the United States and
Kingdom be able to export cloth to the United the United Kingdom then produce?
Q 3 9
States at this exchange rate? (b) What does the answer to part (a) imply for
(b) What if the exchange rate between the dollar D¢k +us) In the right panel of Figure 2.3?
= r)

and the pound were £1 = $4? *10.  What would happen if Dy, ;s ) intersected the
(¢) What if the exchange rate were £1 = $1? horizontal portion of Sy sk at Py /Pc =%

. and 120W in the left panel of Figure 2.3? What
(d.) What s the range of exchange rates that would this imply for specialization in produc-
will alliow th.e United States to .export. wheat to tion and the distribution in the gains from trade
the United Kingdom and the United Kingdom to between the two nations?
export cloth to the United States?

. . 11. Draw a figure similar to Figure 2.2 showing that

Assume that the data in Case B in Table 2.5 refer the United Kingdom is now a small country, half
to millions of bushels of wheat and millions of the size shown in the right panel of Figuré 29
yards of cloth. and trades 20C for 30W with the United States at
(a) Plot on graph paper the production frontiers Py [Pc = .
of the United States and the United Kingdom. 12. (a) How was the Ricardian trade model tested
(b) What is the relative price of wheat (i.e., empirically?
PV_V/ Pc) 1.n the United States and in the United (b) In what way can the results be said to confirm
Kingdom in autarky (no trade)? the Ricardian model?
(¢) What is the relative price of cloth (i.e., (¢) Why do we then need other trade models?
P /Py) in the United States and in the United
Kingdom in autarky? 13.  How would you counter the argument that the

Using the United States and United Kingdom
production frontiers from Problem 7, assume that
the no-trade or autarky point is 3W and %C

United States needs to restrict textile imports in
order to save American jobs?

*= Answer provided at www.wiley.com/college/
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APPENDIX

We now extend the theory of comparative advantage first to the case of more than two
commodities and then to the case of more than two nations. In each case, we will see that
the theory of comparative advantage is easily generalized.
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A2.1 Comparative Advantage with More Than Two Commodities

Table 2.6 shows the dollar and the pound cost, or price, of five commodities in the United
States and the United Kingdom. (In economics, “cost” includes the return to all factors,
including “normal profits”; thus, “cost” and “price” are used interchangeably here.)

B TABLE 2.6. Commaodity Prices in the United States and United Kingdom

Commodity Price in the U.S. Price in the U.K.
A $2 £6
B 4 4
C 6 3
D 8 2
E 10 1

To determine which commodities will be exported and imported by the United States
and the United Kingdom, we must first express all commodity prices in terms of the same
currency and then compare prices in the two nations. For example, if the exchange rate
between the dollar and the pound is £1 = $2, the dollar prices of the commodities in the
United Kingdom would be

Commodity A B C D E

Dollar price in the U.K. 12 8 6 4 2

At this exchange rate, the dollar prices of commodities A and B are lower in the United
States than in the United Kingdom; commodity C is equally priced in the two nations; and
the dollar prices of commodities D and E are lower in the United Kingdom. As a result,
the United States will export commodities A and B to the United Kingdom and import
commodities D and E from the United Kingdom. Commodity C will not be traded.

Now assume that the exchange rate between the dollar and the pound is £1 = $3. The
dollar prices of the commodities in the United Kingdom would be:

Commodity A B c D E

Dollar price in the U.K. 18 12 9 6 3

At this higher exchange rate, the dollar prices of commodities A, B, and C are lower in
the United States, while the dollar prices of commodities D and E are lower in the United
Kingdom. Thus, the United States would export commodities A, B, and C to the United
Kingdom and import commodities D and E from the United Kingdom. Note that commodity
C, which was not traded at the exchange rate of £1 = $2, is now exported by the United
States at the exchange rate of £1 = $3.

Finally, if the exchange rate were £1 = $1, the dollar prices of the commodities in the
United Kingdom would be:

Commodity A B C D E

Dollar price in the U.K. 6 4 3 2 1
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A2.2 Comparative Advantage with More Than Two Nations E

In this case, the United States would export only commodity A to the United Kingdom
and import all other commodities, with the exception of commodity B (which would not be
traded because it is now equally priced in the two nations).

The actual exchange rate between the dollar and the pound will settle at the level at
which the value of U.S. exports to the United Kingdom exactly equals the value of the U.S.
imports from the United Kingdom (in the absence of other international transactions). Once
this equilibrium exchange rate is established, we will be able to determine exactly which
commodities are exported by the United States and which are exported by the United
Kingdom. Each nation will then have a comparative advantage in the commodities that it
exports at the particular equilibrium exchange rate established. (We abstract here from the
situation where the exchange rate remains out of equilibrium for long periods of time.)

What we can say on the basis of Table 2.6 is that the U.S. comparative advantage is
greatest in commodity A, and the United States must export at least this commodity. For this
to be possible, the exchange rate between the dollar and the pound must be £1 > $0.33. The
United Kingdom’s comparative advantage is highest in commodity E, so that the United
Kingdom must export at least commodity E. For this to be possible, the exchange rate
between the dollar and the pound must be £1 < $10. This discussion can be generalized to
cover any number of commodities.

A2.2 Comparative Advantage with More Than Two Nations

Suppose that, instead of two nations and five commodities, we have two commodities (wheat
and cloth) and five nations (A, B, C, D, and E). Table 2.7 ranks these nations from lowest

‘@’ to highest in terms of their internal Py, /P, values. With trade, the equilibrium Py, /P~ will
settle somewhere between 1 and 5. That is, 1 < Py, /P < 5.

If the equilibrium Py, /P~ = 3 with trade, Nations A and B will export wheat to Nations
D and E in exchange for cloth. Nation C will not engage in international trade in this
case because its pretrade Py, /P~ equals the equilibrium Py, /P, with trade. Given a trade
equilibrium Py, /P~ = 4, Nations A, B, and C will export wheat to Nation E in exchange
for cloth, and Nation D will not engage in international trade. If the equilibrium Py, /P = 2
with trade, Nation A will export wheat to all the other nations, with the exception of Nation
B, in exchange for cloth.

This discussion can easily be extended to any number of countries. However, generalizing
our analysis to many commodities and many nations at the same time becomes cumbersome
and is unnecessary. What is important at this point is that the conclusions reached on the
basis of our simple model with only two nations and two commodities can be generalized
and are indeed applicable to the case of many nations and many commodities.

Problem Set up an example of trade with three commodities and three nations in such a

way that each of the three nations exports one of the commodities to, and imports one of
the commodities from, each of the other two nations.

B TABLE 2.7. Ranking of Nations in Terms of Internal P,,/P;

Nation A B Cc D E

Py /Pc 1 2 3 4 5
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The Standard Theory chapter
of International Trade

LEARNING GOALS:

After reading this chapter, you should be able to:

® Understand how relative commodity prices and the
comparative advantage of nations are determined under
increasing costs

e Show the basis and the gains from trade with increasing
costs

e Explain the relationship between international trade and
deindustrialization in the United States and other
$ advanced nations

3.1 Introduction

This chapter extends our simple trade model to the more realistic case of increas-
ing opportunity costs. Tastes or demand preferences are introduced with community
indifference curves. We then see how these forces of supply and demand deter-
mine the equilibrium-relative commodity price in each nation in the absence of
trade under increasing costs. This will also indicate the commodity of comparative
advantage for each nation.

Subsequently, we examine how, with trade, each nation gains by specializing
in the production of the commodity of its comparative advantage and exporting
some of its output in exchange for the commodity of its comparative disadvantage.
The last section of the chapter shows how mutually beneficial trade is possible
even when two nations are exactly alike except for tastes under increasing cost
conditions.

In this and in the following chapters, it will be convenient to generalize the
presentation and deal with Nation 1 and Nation 2 (instead of the United States
and United Kingdom) and commodity X and commodity Y (instead of wheat and
cloth).

The appendix to this chapter is a review of those aspects of production theory
that are essential for understanding the material presented in the appendices of the
chapters that follow. This and the subsequent appendices can be omitted without
loss of continuity in the text.
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3.2 The Production Frontier with Increasing Costs

It is more realistic for a nation to face increasing rather than constant opportunity costs.
Increasing opportunity costs mean that the nation must give up more and more of one
commodity to release just enough resources to produce each additional unit of another
commodity. Increasing opportunity costs result in a production frontier that is concave from
the origin (rather than a straight line).

3.2a Illustration of Increasing Costs

Figure 3.1 shows the hypothetical production frontier of commodities X and Y for Nation
1 and Nation 2. Both production frontiers are concave from the origin, reflecting the fact
that each nation incurs increasing opportunity costs in the production of both commodities.

Suppose that Nation 1 wants to produce more of commodity X, starting from point A on
its production frontier. Since at point A the nation is already utilizing all of its resources
with the best technology available, the nation can only produce more of X by reducing the
output of commodity Y. (In Chapter 2, we saw that this is the reason production frontiers
are negatively sloped.)

Figure 3.1 shows that for each additional batch of 20X that Nation 1 produces, it must
give up more and more Y. The increasing opportunity costs in terms of Y that Nation 1
faces are reflected in the longer and longer downward arrows in the figure, and result in a
production frontier that is concave from the origin.

Y
Nation 2
140
g
120
AY
v 100
Nation 1 X
80
. \ 60
40 A
—-AY
B 20
AX
01— X 0 — X

10 30 50 70 90 110 130

FIGURE3.1. Production Frontiers of Nation 1 and Nation 2 with Increasing Costs.

Concave production frontiers reflect increasing opportunity costs in each nation in the production of both
commodities. Thus, Nation 1 must give up more and more of Y for each additional batch of 20X that it
produces. This is illustrated by downward arrows of increasing length. Similarly, Nation 2 incurs increasing
opportunity costs in terms of forgone X (illustrated by the increasing length of the leftward arrows) for
each additional batch of 20Y it produces.
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Nation 1 also faces increasing opportunity costs in the production of Y. This could be
demonstrated graphically by showing that Nation 1 has to give up increasing amounts of
X for each additional batch of 20Y that it produces. However, instead of showing this
for Nation 1, we demonstrate increasing opportunity costs in the production of Y with the
production frontier of Nation 2 in Figure 3.1.

Moving upward from point A’ along the production frontier of Nation 2, we observe
leftward arrows of increasing length, reflecting the increasing amounts of X that Nation 2
must give up to produce each additional batch of 20Y. Thus, concave production frontiers for
Nation 1 and Nation 2 reflect increasing opportunity costs in each nation in the production
of both commodities.

3.28 The Marginal Rate of Transformation

The marginal rate of transformation (MRT) of X for Y refers to the amount of Y that a
nation must give up to produce each additional unit of X. Thus, MRT is another name for
the opportunity cost of X (the commodity measured along the horizontal axis) and is given
by the (absolute) slope of the production frontier at the point of production.

If in Figure 3.1 the slope of the production frontier (MRT) of Nation 1 at point A is %,
this means that Nation 1 must give up ' of a unit of Y to release just enough resources
to produce one additional unit of X at this point. Similarly, if the slope, or MRT, equals 1
at point B, this means that Nation 1 must give up one unit of Y to produce one additional
unit of X at this point.

Thus, a movement from point A down to point B along the production frontier of Nation

'@ 1 involves an increase in the slope (MRT) from Y% (at point A) to 1 (at point B) and reflects
the increasing opportunity costs in producing more X. This is in contrast to the case of
a straight-line production frontier (as in Chapter 2), where the opportunity cost of X is
constant regardless of the level of output and is given by the constant value of the slope
(MRT) of the production frontier.

3.2c Reasons for Increasing Opportunity Costs and Different
Production Frontiers

We have examined the meaning of increasing opportunity costs as reflected in concave
production frontiers. But how do increasing opportunity costs arise? And why are they
more realistic than constant opportunity costs?

Increasing opportunity costs arise because resources or factors of production (1) are not
homogeneous (i.e., all units of the same factor are not identical or of the same quality)
and (2) are not used in the same fixed proportion or intensity in the production of all
commodities. This means that as the nation produces more of a commodity, it must utilize
resources that become progressively less efficient or less suited for the production of that
commodity. As a result, the nation must give up more and more of the second commodity
to release just enough resources to produce each additional unit of the first commodity.

For example, suppose some of a nation’s land is flat and suited for growing wheat,
and some is hilly and better suited for grazing and milk production. The nation originally
specialized in wheat but now wants to concentrate on producing milk. By transferring its
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hilly areas from wheat growing to grazing, the nation gives up very little wheat and obtains
a great deal of milk. Thus, the opportunity cost of milk in terms of the amount of wheat
given up is initially small. But if this transfer process continues, eventually flat land, which is
better suited for wheat growing, will have to be used for grazing. As a result, the opportunity
cost of milk will rise, and the production frontier will be concave from the origin.

The difference in the production frontiers of Nation 1 and Nation 2 in Figure 3.1 is due to
the fact that the two nations have different factor endowments or resources at their disposal
and/or use different technologies in production. In the real world, the production frontiers
of different nations will usually differ, since practically no two nations have identical factor
endowments (even if they could have access to the same technology).

As the supply or availability of factors and/or technology changes over time, a nation’s
production frontier shifts. The type and extent of these shifts depend on the type and extent
of the changes that take place. These changes are examined in detail in Chapter 7, which
deals with economic growth and its effect on international trade.

3.3 Community Indifference Curves

So far, we have discussed production, or supply, considerations in a nation, as reflected in
its production frontier. We now introduce the tastes, or demand preferences, in a nation.
These are given by community (or social) indifference curves.

A community indifference curve shows the various combinations of two commodities
that yield equal satisfaction to the community or nation. Higher curves refer to greater
satisfaction, lower curves to less satisfaction. Community indifference curves are negatively
sloped and convex from the origin. To be useful, they must not cross. (Readers familiar
with an individual’s indifference curves will note that community indifference curves are
almost completely analogous.)

3.3a lllustration of Community Indifference Curves

Figure 3.2 shows three hypothetical indifference curves for Nation 1 and Nation 2. They
differ on the assumption that tastes, or demand preferences, are different in the two nations.

Points N and A give equal satisfaction to Nation 1, since they are both on indifference
curve I. Points 7 and H refer to a higher level of satisfaction, since they are on a higher
indifference curve (II). Even though 7" involves more of Y but less of X than A, satisfaction
is greater at T because it is on indifference curve II. Point E refers to still greater satisfaction,
since it is on indifference curve III. For Nation 2, A’ =R’ < H' < E’.

Note that the community indifference curves in Figure 3.2 are negatively sloped. This
is always the case because as a nation consumes more of X, it must consume less of Y
if the nation is to have the same level of satisfaction (i.e., remain on the same level of
satisfaction). Thus, as Nation 1 moves from N to A on indifference curve I, it consumes
more of X but less of Y. Similarly, as Nation 2 moves from A" to R” on indifference curve
I', it consumes more of X but less of Y. If a nation continued to consume the same amount
of Y as it increased its consumption of X, the nation would necessarily move to a higher
indifference curve.
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FIGURE3.2. Community Indifference Curves for Nation 1 and Nation 2.

A community indifference curve shows the various combinations of X and Y that yield equal satisfaction
to the community or nation. A higher curve refers to a higher level of satisfaction. Community indifference
curves are downward, or negatively, sloped and convex from the origin; to be useful, they must not
cross. The declining slope of the curve reflects the diminishing marginal rate of substitution (MRS) of X for
Y in consumption.

3.38 The Marginal Rate of Substitution

_Q} The marginal rate of substitution (MRS) of X for Y in consumption refers to the amount of
Y that a nation could give up for one extra unit of X and still remain on the same indifference
curve. This is given by the (absolute) slope of the community indifference curve at the point
of consumption and declines as the nation moves down the curve. For example, the slope,
or MRS, of indifference curve I is greater at point N than at point A (see Figure 3.2).
Similarly, the slope, or MRS, of indifference curve I’ is greater at point A" than at R’.
The decline in MRS or absolute slope of an indifference curve is a reflection of the fact
that the more of X and the less of Y a nation consumes, the more valuable to the nation is
a unit of Y at the margin compared with a unit of X. Therefore, the nation can give up less
and less of Y for each additional unit of X it wants.
Declining MRS means that community indifference curves are convex from the origin.
Thus, while increasing opportunity cost in production is reflected in concave production
frontiers, a declining marginal rate of substitution in consumption is reflected in convex
community indifference curves. In Section 3.4, we will see that this convexity property of
indifference curves is necessary to reach a unique (i.e., a single), well-behaved equilibrium
consumption point for the nation.

3.3c Some Difficulties with Community Indifference Curves

As we said earlier, to be useful, community indifference curves must not intersect (cross).
A point of intersection would refer to equal satisfaction on two different community indif-
ference curves, which is inconsistent with their definition. Thus, the indifference curves of
Nation 1 and Nation 2 in Figure 3.2 are drawn as nonintersecting.
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However, a particular set, or map, of community indifference curves refers to a partic-
ular income distribution within the nation. A different income distribution would result in
a completely new set of indifference curves, which might intersect previous indifference
curves.

This is precisely what may happen as a nation opens trade or expands its level of trade.
Exporters will benefit, while domestic producers competing with imports will suffer. There is
also a differential impact on consumers, depending on whether an individual’s consumption
pattern is oriented more toward the X or the Y good. Thus, trade will change the distribution
of real income in the nation and may cause indifference curves to intersect. In that case,
we could not use community indifference curves to determine whether the opening or the
expansion of trade increased the nation’s welfare.

One way out of this impasse is through the so-called compensation principle. According
to this principle, the nation benefits from trade if the gainers would be better off (i.e., retain
some of their gain) even after fully compensating the losers for their losses. This is true
whether or not compensation actually occurs. (One way that compensation would occur is
for the government to tax enough of the gain to fully compensate the losers with subsidies
or tax relief.) Alternatively, we could make a number of restrictive assumptions about
tastes, incomes, and patterns of consumption that would preclude intersecting community
indifference curves.

Although the compensation principle or restrictive assumptions do not completely elim-
inate all the conceptual difficulties inherent in using community indifference curves, they
do allow us to draw them as nonintersecting (so that we can continue to make use of them,
even if a bit cautiously).

3.4 Equilibrium in Isolation

In Section 3.2, we discussed production frontiers, which illustrate the production, or supply,
conditions in a nation. In Section 3.3, we examined community indifference curves, which
reflect the tastes, or demand preferences, in a nation. We will now see how the interaction of
these forces of demand and supply determines the equilibrium point, or point of maximum
social welfare, in a nation in isolation (i.e., in the absence of trade).

In the absence of trade, a nation is in equilibrium when it reaches the highest indifference
curve possible given its production frontier. This occurs at the point where a community
indifference curve is tangent to the nation’s production frontier. The common slope of the
two curves at the tangency point gives the internal equilibrium-relative commodity price in
the nation and reflects the nation’s comparative advantage. Let us see what all this means.

3.4A Ilustration of Equilibrium in Isolation

Figure 3.3 brings together the production frontiers of Figure 3.1 and the community indif-
ference curves of Figure 3.2. We see in Figure 3.3 that indifference curve I is the highest
indifference curve that Nation 1 can reach with its production frontier. Thus, Nation 1 is
in equilibrium, or maximizes its welfare, when it produces and consumes at point A in the
absence of trade, or autarky. Similarly, Nation 2 is in equilibrium at point A’, where its
production frontier is tangent to indifference curve I'.
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FIGURE3.3. Equilibrium in Isolation.
Nation 1 is in equilibrium, or maximizes its welfare, in isolation by producing and consuming at point A,
where its production frontier reaches (is tangent to) indifference curve | (the highest possible). Similarly,
Nation 2 is in equilibrium at point A’, where its production frontier is tangent to indifference curve I'. The
‘@‘ equilibrium-relative price of X in Nation 1 is given by the slope of the tangent common to its production
frontier and indifference curve | at point A. This is P, = %. For Nation 2, P,, = 4. Since the relative price of
X'is lower in Nation 1 than in Nation 2, Nation 1 has a comparative advantage in commodity X and Nation
2 in commodity Y.

Note that since community indifference curves are convex from the origin and drawn as
nonintersecting, there is only one such point of tangency, or equilibrium. Furthermore, we
can be certain that one such equilibrium point exists because there are an infinite number
of indifference curves (i.e., the indifference map is dense). Points on lower indifference
curves are possible but would not maximize the nation’s welfare. On the other hand, the
nation cannot reach higher indifference curves with the resources and technology presently
available.

3.48 Equilibrium-Relative Commodity Prices
and Comparative Advantage

The equilibrium-relative commodity price in isolation is given by the slope of the tangent
common to the nation’s production frontier and indifference curve at the autarky point
of production and consumption. Thus, the equilibrium-relative price of X in isolation is
P, = Py /Py = Y in Nation 1 and P, = Py /Py = 4 in Nation 2 (see Figure 3.3). Relative
prices are different in the two nations because their production frontiers and indifference
curves differ in shape and location.
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W CASE STUDY 3-1 Comparative Advantage of the Largest Advanced and Emerging Economies

Table 3.1 gives some of the manufactured products advantage (i.e., in which they had a trade surplus)
in which the United States, the European Union, in 2010.
Japan, China, and Brazil have a comparative

B TABLE 3.1. The Comparative Advantage of the United States, European Union, Japan,
China, Brazil, and Korea in 2010

United States: Chemicals other than pharmaceuticals, aircraft, integrated circuits, nonelectrical
machinery, and scientific and controlling instruments

European Union: Iron and steel, chemicals (including pharmaceuticals), transport equipment
(automobiles and aircraft), all types of machinery, and scientific and controlling instruments

Japan: Iron and steel, chemicals other than pharmaceuticals, office and telecom equipment and
most other types of machinery, automobiles and other transport equipment, and scientific and
controlling instruments

China: Iron and steel, pharmaceuticals, office and telecom equipment and most other types of
machinery other than integrated circuits, transport equipment other than automobiles, power
generating and electrical machinery, textiles and clothing, and personal household goods

Brazil: Iron and steel, and transport equipment other than automobiles, and personal and
household goods

Source: World Trade Organization, International Trade Statistics (Geneva: WTO, 2011).

Since in isolation P, < P,’ Nation 1 has a comparative advantage in commodity X and
Nation 2 in commodity Y. It follows that both nations can gain if Nation 1 specializes in
the production and export of X in exchange for Y from Nation 2. How this takes place will
be seen in the next section.

Figure 3.3 illustrates that the forces of supply (as given by the nation’s production
frontier) and the forces of demand (as summarized by the nation’s indifference map) together
determine the equilibrium-relative commodity prices in each nation in autarky. For example,
if indifference curve I had been of a different shape, it would have been tangent to the
production frontier at a different point and would have determined a different relative price
of X in Nation 1. The same would be true for Nation 2. This is in contrast to the constant
costs case, where the equilibrium Py /Py is constant in each nation regardless of the level
of output and conditions of demand, and is given by the constant slope of the nation’s
production frontier.

Case Study 3-1 gives the comparative advantage of the largest advanced and emerging
market economies in manufactured products.

3.5 The Basis for and the Gains from Trade
with Increasing Costs

A difference in relative commodity prices between two nations is a reflection of their
comparative advantage and forms the basis for mutually beneficial trade. The nation with
the lower relative price for a commodity has a comparative advantage in that commodity

&
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and a comparative disadvantage in the other commodity, with respect to the second nation.
Each nation should then specialize in the production of the commodity of its comparative
advantage (i.e., produce more of the commodity than it wants to consume domestically)
and exchange part of its output with the other nation for the commodity of its comparative
disadvantage.

However, as each nation specializes in producing the commodity of its comparative
advantage, it incurs increasing opportunity costs. Specialization will continue until relative
commodity prices in the two nations become equal at the level at which trade is in equi-
librium. By then trading with each other, both nations end up consuming more than in the
absence of trade.

3.5A lllustrations of the Basis for and the Gains from Trade
with Increasing Costs

We have seen (Figure 3.3) that in the absence of trade the equilibrium-relative price of X is
P, = Y in Nation 1 and P,, = 4 in Nation 2. Thus, Nation 1 has a comparative advantage
in commodity X and Nation 2 in commodity Y.

Suppose that trade between the two nations becomes possible (e.g., through the elimina-
tion of government obstacles to trade or a drastic reduction in transportation costs). Nation
1 should now specialize in the production and export of commodity X in exchange for
commodity Y from Nation 2. How this takes place is illustrated by Figure 3.4.

Y Nation 2

140
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Y 120

100 [~ 100
80 80
60 60

40 40

20 20

0 10 30 50 70 90 110 130 150X0 20 40 60 80 100 120

FIGURE 3.4. The Gains from Trade with Increasing Costs.

With trade, Nation 1 moves from point A to point B in production. By then exchanging 60X for 60Y with
Nation 2 (see trade triangle BCE), Nation 1 ends up consuming at point E (on indifference curve lll). Thus,
Nation 1 gains 20X and 20Y from trade (compare autarky point A with point E). Similarly, Nation 2 moves
from A’ to B’ in production. By then exchanging 60Y for 60X with Nation 1 (see trade triangle B'C'E’),
Nation 2 ends up consuming at point E’ and also gains 20X and 20Y. Py = P, = 1is the equilibrium-relative
price—the price at which trade is balanced.
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Starting from point A (the equilibrium point in isolation), as Nation 1 specializes in the
production of X and moves down its production frontier, it incurs increasing opportunity
costs in the production of X. This is reflected in the increasing slope of its production
frontier. Starting from point A’, as Nation 2 specializes in the production of Y and moves
upward along its production frontier, it experiences increasing opportunity costs in the
production of Y. This is reflected in the decline in the slope of its production frontier (a
reduction in the opportunity cost of X, which means a rise in the opportunity cost of Y).

This process of specialization in production continues until relative commodity prices (the
slope of the production frontiers) become equal in the two nations. The common relative
price (slope) with trade will be somewhere between the pretrade relative prices of ' and 4,
at the level at which trade is balanced. In Figure 3.4, this is P = Py = 1.

With trade, Nation 1 moves from point A down to point B in production. By then
exchanging 60X for 60Y with Nation 2 (see trade triangle BCE), Nation 1 ends up con-
suming at point £ (70X and 80Y) on its indifference curve III. This is the highest level of
satisfaction that Nation 1 can reach with trade at Py /P, = 1. Thus, Nation 1 gains 20X and
20Y from its no-trade equilibrium point. (Compare point E on indifference curve III with
point A on indifference curve 1.) Line BE is called the trade possibilities line or, simply,
trade line because trade takes place along this line.

Similarly, Nation 2 moves from point A" up to point B’ in production, and, by exchanging
60Y for 60X with Nation 1 (see trade triangle B'C'E’), it ends up consuming at point E’
(100X and 60Y) on its indifference curve III'. Thus, Nation 2 also gains 20X and 20Y from
specialization in production and trade.

Note that with specialization in production and trade, each nation can consume outside
its production frontier (which also represents its no-trade consumption frontier).

3.58 Equilibrium-Relative Commodity Prices with Trade

The equilibrium-relative commodity price with trade is the common relative price in both
nations at which trade is balanced. In Figure 3.4, this is Py = Py, = 1. At this relative price,
the amount of X that Nation 1 wants to export (60X) equals the amount of X that Nation
2 wants to import (60X). Similarly, the amount of Y that Nation 2 wants to export (60Y)
exactly matches the amount of Y that Nation 1 wants to import at this price (60Y).

Any other relative price could not persist because trade would be unbalanced. For
example, at Py /P, = 2, Nation 1 would want to export more of X than Nation 2 would be
willing to import at this high price. As a result, the relative price of X would fall toward
the equilibrium level of 1. Similarly, at a relative price of X lower than 1, Nation 2 would
want to import more of X than Nation 1 would be willing to export at this low price, and
the relative price of X would rise. Thus, the relative price of X would gravitate toward the
equilibrium price of 1. (The same conclusion would be reached in terms of Y.)

The equilibrium-relative price in Figure 3.4 was determined by trial and error; that is,
various relative prices were tried until the one that balanced trade was found. There is a
more rigorous theoretical way to determine the equilibrium-relative price with trade. This
makes use of either the total demand and supply curve of each commodity in each nation
or the so-called offer curves, and is discussed in the next chapter.

All we need to say at this point is that the greater Nation 1’s desire is for Y (the
commodity exported by Nation 2) and the weaker Nation 2’s desire is for X (the commodity

&
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exported by Nation 1), the closer the equilibrium price with trade will be to % (the pretrade
equilibrium price in Nation 1) and the smaller will be Nation 1’s share of the gain. Once
the equilibrium-relative price with trade is determined, we will know exactly how the gains
from trade are divided between the two nations, and our trade model will be complete. In
Figure 3.4, the equilibrium-relative price of X with trade (P = Py, = 1) results in equal
gains (20X and 20Y) for Nation 1 and Nation 2, but this need not be the case.

Of course, if the pretrade-relative price had been the same in both nations (an unlikely
occurrence), there would be no comparative advantage or disadvantage to speak of in either
nation, and no specialization in production or mutually beneficial trade would take place.

3.5¢ Incomplete Specialization

There is one basic difference between our trade model under increasing costs and the
constant opportunity costs case. Under constant costs, both nations specialize completely
in production of the commodity of their comparative advantage (i.e., produce only that
commodity). For example, in Figures 2.2 and 2.3, the United States specialized completely
in wheat production, and the United Kingdom specialized completely in cloth production.
Since it paid for the United States to exchange some wheat for British cloth, it paid for the
United States to obtain all of its cloth from the United Kingdom in exchange for wheat
because the opportunity cost of wheat remained constant in the United States. The same
was true for the United Kingdom in terms of cloth production.

In contrast, under increasing opportunity costs, there is incomplete specialization in pro-
duction in both nations. For example, while Nation 1 produces more of X (the commodity

Q} of its comparative advantage) with trade, it continues to produce some Y (see point B in
Figure 3.4). Similarly, Nation 2 continues to produce some X with trade (see point B’ in
Figure 3.4).

The reason for this is that as Nation 1 specializes in the production of X, it incurs
increasing opportunity costs in producing X. Similarly, as Nation 2 produces more Y, it
incurs increasing opportunity costs in Y (which means declining opportunity costs of X).
Thus, as each nation specializes in producing the commodity of its comparative advantage,
relative commodity prices move toward each other (i.e., become less unequal) until they are
identical in both nations.

At that point, it does not pay for either nation to continue to expand production of the
commodity of its comparative advantage (see Case Study 3-2). This occurs before either
nation has completely specialized in production. In Figure 3.5, P, = Pp’ = 1 before Nation
1 or Nation 2 has completely specialized in production.

B CASE STUDY 3-2  Specialization and Export Concentration in Selected Countries

Because of increasing costs, no nation specializes nation comes is Kuwait, where petroleum exports
completely in the production of only one product represented 92.1 percent of the total value of
in the real world. The closest to complete its exports in 2010. For Argentina, another
specialization in production and trade that any developing nation with highly specialized natural

(continued)
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W CASE STUDY 3-2 Continued

resources, food exports represent 49.5 percent of less than 16 percent of their total exports. The
its total exports. Table 3.2 shows that the largest figure is between 19 and 21 percent in Japan and
export product of the United States, and the Korea, and 28 and 30 percent in China and Brazil.
27-member European Union (EU-27), represents

B TABLE 3.2. Leading Export as a Percentage of Total Exports of
Selected Countries in 2010

United States Chemicals 14.8
European Union Chemicals 15.8
Japan Automotive products 19.4
Korea Office and telecommunications equipment 25.7
China Office and telecommunications equipment 285
Brazil Food 30.1
Argentina Food 49.5
Kuwait Fuels 92.1

Source: World Trade Organization, International Trade Statistics (Geneva: WTO, 2011).
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FIGURE3.5. The Gains from Exchange and from Specialization.

If Nation 1 could not specialize in the production of X with the opening of trade but continued to produce
at point A, Nation 1 could export 20X in exchange for 20Y at the prevailing world price of P, =1 and
end up consuming at point T on indifference curve Il. The increase in consumption from point A (in
autarky) to point T represents the gains from exchange alone. If Nation 1 subsequently did specialize in
the production of X and produced at point B, it would then consume at point E on indifference curve lll.
The increase in consumption from T to E would represent the gains from specialization in production.
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3.5p Small-Country Case with Increasing Costs

Recall that under constant costs, the only exception to complete specialization in production
occurred in the small-country case. There, only the small nation specialized completely in
production of the commodity of its comparative advantage. The large nation continued to
produce both commodities even with trade (see Figure 2.3) because the small nation could
not satisfy all of the demand for imports of the large nation. In the increasing costs case,
however, we find incomplete specialization even in the small nation.

We can use Figure 3.4 to illustrate the small-country case with increasing costs. Let
us assume that Nation 1 is now a very small country, which is in equilibrium at point A
(the same as before) in the absence of trade, and that Nation 2 is a very large country or
even the rest of the world. (The diagram for Nation 2 in Figure 3.4 is to be completely
disregarded in this case.)

Suppose that the equilibrium-relative price of X on the world market is 1(Py, = 1), and it
is not affected by trade with small Nation 1. Since in the absence of trade, the relative price
of X in Nation 1 (P, = %) is lower than the world market price, Nation 1 has a comparative
advantage in X. With the opening of trade, Nation 1 specializes in the production of X until
it reaches point B on its production frontier, where Py = 1 = Py,. Even though Nation
1 is now considered to be a small country, it still does not specialize completely in the
production of X (as would be the case under constant costs).

By exchanging 60X for 60Y, Nation 1 reaches point E on indifference curve III and gains
20X and 20Y (compared with its autarky point A on indifference curve I). Note that this is
exactly what occurred when Nation 1 was not considered to be small. The only difference

-E‘} is that now Nation 1 does not affect relative prices in Nation 2 (or the rest of the world),
and Nation 1 captures all the benefits from trade (which now amount to only 20X and 20Y).

3.5e The Gains from Exchange and from Specialization

A nation’s gains from trade can be broken down into two components: the gains from
exchange and the gains from specialization. Figure 3.5 illustrates this breakdown for small
Nation 1. (For simplicity, the autarky price line, P, = Y%, and indifference curve I are
omitted from the figure.)

Suppose that, for whatever reason, Nation 1 could not specialize in the production of X
with the opening of trade but continued to produce at point A, where MRT = Y. Starting
from point A, Nation 1 could export 20X in exchange for 20Y at the prevailing world
relative price of Py = 1 and end up consuming at point 7' on indifference curve II. Even
though Nation 1 consumes less of X and more of Y at point 7 in relation to point A, it is
better off than it was in autarky because 7 is on higher indifference curve II. The movement
from point A to point 7 in consumption measures the gains from exchange.

If subsequently Nation 1 also specialized in the production of X and produced at point
B, it could then exchange 60X for 60Y with the rest of the world and consume at point
E on indifference curve III (thereby gaining even more). The movement from 7 to E in
consumption measures the gains from specialization in production.

In sum, the movement from A (on indifference curve I) to T (on indifference curve II)
is made possible by exchange alone. This takes place even if Nation 1 remains at point A
(the autarky point) in production. The movement from point 7" to E (on indifference curve
IIT) represents the gains resulting from specialization in production.

&
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Note that Nation 1 is not in equilibrium in production at point A with trade because
MRT < Py, . To be in equilibrium in production, Nation 1 should expand its production of
X until it reaches point B, where Py = Py, = 1. Nation 2’s gains from trade can similarly
be broken down into gains from exchange and gains from specialization.

Case Study 3-3 illustrates the reallocation of labor in the United States as a real-world
example of comparative advantage at work, while Case Study 3-4 shows that deindustrial-
ization in the industrial countries as a group, in the United States, in the European Union,
and in Japan was due mainly to increases in labor productivity or internal causes rather than
foreign trade. During the past decade, however, huge trade deficits as well as the electronic
revolution have led to many more job losses than gains in the United States.
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Table 3.3 shows the number of workers who lost
their jobs (i.e., were displaced) in various high
import-competing industries in the United States
between 1979 and 1999. High import-competing
industries were broadly defined as those in the top
25 percent in import shares. From the table, we
see that almost 6.5 million workers lost their jobs
in these industries over the 1979-1999 period,
with the electrical machinery and apparel indus-
tries leading the list, with 1,181,000 and 1,136,000
jobs lost, respectively.

More recently, the AFL-CIO estimated that
the nation has lost more than 2.5 million

manufacturing jobs and more than 850,000 pro-
fessional service and information sector jobs from
2001 to 2004. Forrester Research Inc. estimated
that 588,000 U.S. jobs have been going over-
seas annually from 2005 to 2009 and predicts
that U.S. employers will move another 3.4 mil-
lion white-collar jobs overseas by 2015. As Case
Study 3-4 shows, however, only a small frac-
tion of these job losses were due to imports, as
such. Most were lost to technological change and
outsourcing.

B TABLE 3.3. Job Losses in High Import-Competing Industries

Jobs Lost Jobs Lost

Industry (thousands) Industry (thousands)
Electrical machinery 1,181 Textiles 159
Apparel 1,136 Toys and sporting goods 156
Motor vehicles 918 Primary metals other than steel 133
Electronic computing equipment 513 Photographic equipment 68
Radio and television 395 Leather products 57
Steel 361 Office and accounting machines 41
Construction machinery 351 Pottery and related products 24
Tires and other rubber products 193 Watches and clocks 9
Footwear 184 Leather, tanning and finishing 5
Scientific instruments 164 Other industries 406
Total 6,454

Sources: L. G. Kletzer, Job Loss from Imports: Measuring the Costs (Washington, D.C.: Institute for Interna-
tional Economics, 2001), pp. 18-19; AFL-CIO, “Exporting America’ 2010, http://www.aflcio.org/issues/exporting
america/outsourcing_problems.cfm; Forrester Research Inc., Biz India Magazine, December 26, 2009; and ““The
Factory Floor Has a Ceiling on Job Creation,”” The Wall Street Journal, January 12, 2012, p. Aé.
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International Trade and Deindustrialization in the United States,

Since the 1970s, most advanced economies have
been concerned with the problem of deindustri-
alization, as reflected in their declining share of
manufacturing employment. Table 3.4 shows the
relative importance of the different factors account-
ing for deindustrialization in all advanced countries
as a group, in the United States, in the European
Union, and in Japan, from 1970 to 1994.

Table 3.4 shows that the overall share of
manufacturing employment declined by about 10
percentage points in all industrial countries, as a
group, and in the United States and in the Euro-
pean Union, and by about 4 percentage points in
Japan. The table also shows, however, that most
of this decline resulted from the growth of labor
productivity (which made possible higher levels of

output with less labor) and less as a result of the
decline in the rate of investments and other domes-
tic forces. International trade actually resulted in
an increase in industrial employment (the negative
signs indicate the opposite of deindustrialization),
except in the United States (where it led to a 9.6
percentage point decline in manufacturing employ-
ment). During the past decade, however, huge trade
deficits as well as the electronic revolution and out-
sourcing have led to many more job losses than
gains in the United States. In fact, the percentage
of the labor force in U.S. manufacturing declined
from 30 percent in the 1970s to about 12 percent
in 2012. This topic is explored further in Chapters
5, 8, and 9 of the text.

B TABLE 3.4. Factors Responsible for Deindustrialization

Industrial United European
Countries States Union Japan
Share of manufacturing
Employment (in percent)
1970 27.6 26.4 30.4 27.0
1994 18.0 16.0 20.2 23.2
Change -9.6 -10.4 -10.2 -3.8
Percentage change due to:
Productivity growth 65.6 65.4 59.8 157.9
Investment 18.8 3.8 20.6 711
Trade (-)2.1 9.6 (-)2.9 (-)30.0
Other 17.7 21.2 225 (-)51.7
Total 100.0 100.0 100.0 100.0

Sources: International Monetary Fund, Staff Studies for the World Economic Outlook, Wash-
ington, D.C., December 1997, p. 68; R. E. Scott, “Costly Trade with China,”” Briefing Paper #188,
Economic Policy Institute, October 9, 2007; ‘‘Pain from Free Trade Spurs Second Thoughts,”
The Wall Street Journal, March 28, 2008, p. Al; ““Is U.S. Manufacturing Falling off the Radar
Screen,” The New York Times, September 10, 2010, p. 1; and ““The Factory Floor Has a Ceiling
on Job Creation,”” The Wall Street Journal, January 12, 2012, p. Aé.

Page 71




(c) ketabton.com: The Digital Library

@‘ Salvatore c03.tex V2-10/26/2012 1:00 P.M.

The Standard Theory of International Trade

3.6 Trade Based on Differences in Tastes

The difference in pretrade-relative commodity prices between Nation 1 and Nation 2 in
Figures 3.3 and 3.4 was based on the difference in the production frontiers and indifference
curves in the two nations. This determined the comparative advantage of each nation and
set the stage for specialization in production and mutually beneficial trade.

With increasing costs, even if two nations have identical production possibility frontiers
(which is unlikely), there will still be a basis for mutually beneficial trade if tastes, or demand
preferences, in the two nations differ. The nation with the relatively smaller demand or
preference for a commodity will have a lower autarky-relative price for, and a comparative
advantage in, that commodity. The process of specialization in production and trade would
then follow, exactly as described in the previous section.

3.6A lllustration of Trade Based on Differences in Tastes

Trade based solely on differences in tastes is illustrated in Figure 3.6. Since the production
frontiers of the two nations are now assumed to be identical, they are represented by a single
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FIGURE3.6. Trade Based on Differences in Tastes.

Nations 1 and 2 have identical production frontiers (shown by a single curve) but different tastes
(indifference curves). In isolation, Nation 1 produces and consumes at point A and Nation 2 at point
A’. Since P, < P,’, Nation 1 has a comparative advantage in X and Nation 2 in Y. With trade, Nation 1
specializes in the production of X and produces at B, while Nation 2 specializes in Y and produces at B
(which coincides with B). By exchanging 60X for 60Y with each other (see trade triangles BCE and B'C'E’),
Nation 1 ends up consuming at E (thereby gaining 20X and 20Y), while Nation 2 consumes at E’ (and also
gains 20X and 20Y).

&
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curve. With indifference curve I tangent to the production frontier at point A for Nation 1
and indifference curve I’ tangent at point A’ for Nation 2, the pretrade-relative price of X is
lower in Nation 1. Thus, Nation 1 has a comparative advantage in commodity X and Nation
2 in commodity Y.

With the opening of trade, Nation 1 specializes in the production of X (and moves down
its production frontier), while Nation 2 specializes in Y (and moves up its own production
frontier). Specialization continues until Py /Py is the same in both nations and trade is
balanced. This occurs at point B (which coincides with point B’), where Py = Py, = 1.
Nation 1 then exchanges 60X for 60Y with Nation 2 (see trade triangle BCE) and ends
up consuming at point E on its indifference curve III. Nation 1 thus gains 20X and 20Y
as compared with point A. Similarly, Nation 2 exchanges 60Y for 60X with Nation 1 (see
trade triangle B'C’'E’) and ends up consuming at point E' on its indifference curve III'
(also gaining 20X and 20Y from point A"). Note that when trade is based solely on taste
differences, the patterns of production become more similar as both nations depart from
autarky.

Thus, mutually beneficial trade can be based exclusively on a difference in tastes between
two nations. In Chapter 5, we will examine the opposite case, where trade between the two
nations is based exclusively on a difference in factor endowments and production frontiers.
(This will be referred to as the Heckscher—Ohlin model.) Only if the production frontier
and the indifference curves are identical in both nations (or the difference in production
frontiers is exactly neutralized, or offset, by the difference in the indifference curves) will
the pretrade-relative commodity prices be equal in both nations, ruling out the possibility

of mutually beneficial trade.

SUMMARY

1.

This chapter extended our simple trade model to the
more realistic case of increasing opportunity costs.
It also introduced demand preferences in the form
of community indifference curves. We then went on
to examine how the interaction of these forces of
demand and supply determines each nation’s compar-
ative advantage and sets the stage for specialization
in production and mutually beneficial trade.

Increasing opportunity costs mean that the nation must
give up more and more of one commodity to release
just enough resources to produce each additional unit
of another commodity. This is reflected in a produc-
tion frontier that is concave from the origin. The slope
of the production frontier gives the marginal rate of
transformation (MRT). Increasing opportunity costs
arise because resources are not homogeneous and are
not used in the same fixed proportion in the production
of all commodities. Production frontiers differ because
of different factor endowments and/or technology in
different nations.

3. A community indifference curve shows the various

combinations of two commodities that yield equal
satisfaction to the community or nation. Higher curves
refer to a greater level of satisfaction. Community
indifference curves are negatively sloped and con-
vex from the origin. And to be useful, they must not
cross. The slope of an indifference curve gives the
marginal rate of substitution (MRS) in consumption,
or the amount of commodity Y that a nation could
give up for each extra unit of commodity X and still
remain on the same indifference curve. Trade affects
the income distribution within a nation and can result
in intersecting indifference curves. This difficulty can
be overcome by the compensation principle, which
states that the nation gains from trade if the gainers
would retain some of their gain even after fully com-
pensating losers for their losses. Alternatively, some
restrictive assumptions could be made.

In the absence of trade, a nation is in equilib-
rium when it reaches the highest indifference curve
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possible with its production frontier. This occurs at
the point where a community indifference curve is tan-
gent to the nation’s production frontier. The common
slope of the two curves at the tangency point gives
the internal equilibrium-relative commodity price in
the nation and reflects the nation’s comparative
advantage.

5. With trade, each nation specializes in producing the
commodity of its comparative advantage and faces
increasing opportunity costs. Specialization in produc-
tion proceeds until relative commodity prices in the
two nations are equalized at the level at which trade
is in equilibrium. By then trading, each nation ends
up consuming on a higher indifference curve than in

A LOOK AHEAD

In Chapter 4, we introduce the demand curve for imports
and the supply curve of exports, as well as the offer curve
of each nation, in order to examine precisely how the
equilibrium-relative commodity price and terms of trade
of each nation are determined with trade. We can then

the absence of trade. With increasing costs, special-
ization in production is incomplete, even in a small
nation. The gains from trade can be broken down into
gains from exchange and gains from specialization in
production.

6. With increasing costs, even if two nations have iden-
tical production frontiers, there is still a basis for
mutually beneficial trade if tastes, or demand or pref-
erences, differ in the two nations. The nation with the
relatively smaller demand or preference for a com-
modity will have a lower autarky-relative price for,
and a comparative advantage in, that commodity. This
will set the stage for specialization in production and
mutually beneficial trade, as described earlier.

determine how the gains from trade are shared by each
nation. With this addition, our simple trade model will be
complete. In Chapter 5, we will see how this simple trade
model was extended by Heckscher and Ohlin.

KEY TERMS

Autarky, p. 62 Equilibrium-relative ~ Gains from Incomplete Marginal rate of

Community commodity price exchange, specialization, substitution
indifference in isolation, p. 63 p- 69 p. 67 (MRS), p. 61
curve, p. 60 Equilibrium-relative ~ Gains from Increasing Marginal rate of

Deindustrialization, commodity price specialization, opportunity transformation
p- 70 with trade, p. 66 p. 69 costs, p. 58 (MRT), p. 59

QUESTIONS FOR REVIEW

1. In what way is the material in this chapter more
realistic than that of Chapter 2?

2. How are the tastes, or demand preferences, of a
nation introduced in this chapter? Why are they
needed?

3.  Why does a production frontier that is concave from
the origin indicate increasing opportunity costs in
both commodities? What does the slope of the
production frontier measure? How does the slope

change as the nation produces more of the com-
modity measured along the horizontal axis? more
of the commodity measured along the vertical axis?

4. What is the reason for increasing opportunity costs?
Why do the production frontiers of different nations
have different shapes?

5. What does a community indifference curve mea-
sure? What are its characteristics? What does the
slope of an indifference curve measure? Why does
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it decline as the nation consumes more of the com-
modity measured along the horizontal axis?

What difficulties arise in the use of community
indifference curves in trade theory? How can these
difficulties be overcome?

What is meant by the equilibrium-relative commod-
ity price in isolation? How is this price determined
in each nation? How does it define the nation’s
comparative advantage?

Why does specialization in production with trade
proceed only up to the point where relative com-
modity prices in the two nations are equalized?
How is the equilibrium-relative commodity price
with trade determined?

PROBLEMS

*3.

On one set of axes, sketch a fairly large production
frontier concave from the origin.

(a) Starting near the midpoint on the production
frontier, use arrows to show that the nation incurs
increasing opportunity costs in producing more of
X (the commodity measured along the horizontal
axis) and more of Y.

(b) How does the slope of the production frontier
change as the nation produces more of X? more of
Y? What do these changes reflect?

On another set of axes, sketch three community
indifference curves, making the top two curves
cross each other.

(a) Why have you drawn community indifference
curves downward, or negatively, sloped?

(b) What does the slope of the curves measure?
Why is the slope of each curve smaller for lower
points?

(¢) Which of the two intersecting indifference
curves shows a greater level of satisfaction to the
right of the point of intersection? to the left? Why is
this inconsistent with the definition of indifference
curves? What conclusion can you reach?

On one set of axes, sketch a community indiffer-
ence curve tangent to the fairly flat section of a

10.

11.

12.

*4,

Salvatore c03.tex V2 -10/26/2012

Why is there incomplete specialization in pro-
duction (even in a smaller nation) with increas-
ing opportunity costs? How are the results under
increasing costs different from the fixed-costs case?

Problems

What is meant by gains from exchange? by gains
from specialization?

Can specialization in production and mutually ben-
eficial trade be based solely on a difference in tastes
between two nations? How is this different from the
more general case?

Can specialization in production and mutually ben-
eficial trade be based exclusively on a difference in
factor endowments and/or technology between two
nations?

concave production frontier. On a second set of
axes, sketch another (different) community indif-
ference curve tangent to the fairly steep portion of
another (different) concave production frontier.

(a) Draw in the line showing the equilibrium-
relative commodity price in isolation in each nation.

(b) Which is the commodity of comparative ad-
vantage for each nation?

(c) Under what (unusual) condition would there
be no such thing as comparative advantage or dis-
advantage between the two nations?

(a) On the graphs of Problem 3, show, for each
nation with trade, the direction (by an arrow on the
production frontier) of specialization in production
and the equilibrium point of production and con-
sumption.

(b) How much does each nation gain in consump-
tion compared with its autarky point? Which of the
two nations gains more from trade? Why?

On one set of axes, sketch Nation 1’s supply of
exports of commodity X so that the quantity sup-
plied (QS) of X is QS, =0 at Py /P, = %, 0S, =
40 at Py /Py, = '»,0S, =60 at Py /P, =1, and
0S, =70 at Py /P, = l'». On the same set of axes,

* = Answer provided at www.wiley.com/college/
salvatore.

1:00 P.M.
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sketch Nation 2’s demand for Nation 1’s exports of com-
modity X so that the quantity demanded (QD) of X is
0D, =40 at Py /P, = 1'»,0D, = 60 at Py /P, = 1, and
0D, =120 at Py /Py, = 'h.

*7.

(a) Determine the equilibrium-relative commod-
ity price of the exports of commodity X with trade.

(b) What would happen if Py /P, were 14
(¢) What would happen if Py /P, = '

What is the relationship between the figure you
sketched for Problem 5 and the results you obtained
in Problem 5 and Figure 3.4 in the text? Explain.

On one set of axes, sketch a community indifference
curve tangent to the fairly flat section of a concave
production frontier and show the nation’s autarky
equilibrium-relative commodity price, labeling it P, .
Assume that this graph refers to a very small nation
whose trade does not affect relative prices on the
world market, given by Py,. Show on the graph
the process of specialization in the production, the
amount traded, and the gains from trade.

(a) Explain why the small nation of Problem 7
does not specialize completely in the production of
the commodity of its comparative advantage.

(b) How does your answer to part (a) differ from
the constant-cost case?

APPENDIX

10.

11.

12.

13.
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On two sets of axes, draw identical concave produc-
tion frontiers with different community indifference
curves tangent to them.

(a) Indicate the autarky equilibrium-relative com-
modity price in each nation.

(b) Show the process of specialization in produc-
tion and mutually beneficial trade.

What would have happened if the two community
indifference curves had also been identical in Prob-
lem 9?7 Sketch a graph of this situation.

What would happen if the production frontiers are
identical and the community indifference curves are
different, but we have constant opportunity costs?
Draw a graph of this.

Draw a figure showing the separation of the gains
from exchange from the gains from specialization
for Nation 2 in the right panel of Figure 3.4 if
Nation 2 were now a small nation.

During the negotiations for NAFTA (North Amer-
ican Free Trade Agreement among the United
States, Canada, and Mexico) in the early 1990s,
opponents argued that the United States would lose
many jobs to Mexico because of the much lower
wages in Mexico. What was wrong with this line
of reasoning?

In this appendix, we review those aspects of production theory that are essential for under-
standing the material presented in subsequent appendices. We begin with a review of
production functions, isoquants, isocosts, and equilibrium. We then illustrate these con-
cepts for two nations, two commodities, and two factors. Next, we derive the Edgeworth
box diagram and, from it, the production frontier of each nation. Finally, we use the Edge-
worth box diagram to show the change in the ratio of resource use as each nation specializes

in production with trade.

A3.1 Production Functions, Isoquants, Isocosts, and

Equilibrium

A production function gives the maximum quantities of a commodity that a firm can produce
with various amounts of factor inputs. This purely technological relationship is supplied by

engineers and is represented by isoquants.

&
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A3.1 Production Functions, Isoquants, Isocosts, and Equilibrium

An isoquant is a curve that shows the various combinations of two factors, say, capital
(K) and labor (L), that a firm can use to produce a specific level of output. Higher isoquants
refer to larger outputs and lower ones to smaller outputs. Isoquants have the same general
characteristics as indifference curves. They are negatively sloped, convex from the origin,
and do not cross. (However, isoquants give a cardinal measure of output, while indifference
curves give only an ordinal measure of utility.)

Isoquants are negatively sloped because a firm using less K must use more L to remain
on the same isoquant. The (absolute) slope of the isoquant is called the marginal rate of
technical substitution of labor for capital in production (MRTS) and measures how much
K the firm can give up by increasing L by one unit and still remain on the same isoquant.
As a firm moves down an isoquant and uses more L and less K, it finds it more and more
difficult to replace K with L. That is, the marginal rate of technical substitution of L for
K (or slope of the isoquant) diminishes. This makes the isoquant convex from the origin.
Finally, isoquants do not cross because an intersection would imply the same level of output
on two isoquants, which is inconsistent with their definition.

In Figure 3.7, the curve labeled 1X is the isoquant for one arbitrarily defined unit of
commodity X, and curve 2X is the isoquant for two units of X. Note that the isoquants are
negatively sloped and convex from the origin and that they do not cross.

An isocost is a line that shows the various combinations of K and L that a firm can hire
for a given expenditure, or total outlay (70), at given factor prices. For example, suppose
that the total outlay of the firm in Figure 3.7 is TO = $30, that the price of a unit of
capital is Py = $10, and that the wage rate is P, = $5. Under these conditions, the firm can
hire either 3K (the vertical intercept) or 6L (the horizontal intercept) or any combination
of L and K shown on the straight line (isocost). The (absolute) slope of the isocost of
% = ' gives the relative price of L (the factor plotted along the horizontal axis). That is,
P, /Px = $5/$10 = '». A TO = $60 and unchanged factor prices give a new isocost parallel
to the first one and twice as far from the origin (see Figure 3.7).

A producer is in equilibrium when it maximizes output for a given cost outlay (i.e.,
when it reaches the highest isoquant possible with a given isocost). This occurs where an

K Nation 1

w
=X
1]

NN

0 4 6 8 12

FIGURE3.7. Isoquants, Isocosts, and Equilibrium.

Isoquants 1X and 2X give the various combinations of K and L that the firm can use to produce one and
two units of X, respectively. Isoquants are negatively sloped, convex, and do not cross. An isocost shows
the various amounts of K and L that a firm can hire with a given total outlay (TO). The lines from 3K to
6L and from éK to 12L are isocosts. The (absolute) slope of the isocost measures P, /P,. Equilibrium is
at points A, and A,, where the firm reaches the highest isoquant possible for a given TO. At A, the firm
produces twice as much output and uses twice as much K and L as at A,. The straight line through the ori-
gin joining A, and A, is the expansion path and gives the constant K/L = Y ratio in producing 1X and 2X.

&
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isoquant is tangent to an isocost (i.e., MRTS = P; /P ). In Figure 3.7, the producer is in
equilibrium at point A, producing 1X with the lower isocost, and at point A,, producing 2X
with the higher isocost. Note that isoquant 2X involves twice as much output as isoquant
1X, is twice as far from the origin, and requires twice as much outlay of K and L to be
reached. The straight line from the origin connecting equilibrium points A; and A, is called
the expansion path and shows the constant K /L = Y in producing 1X and 2X.

A production function, such as the one above, that has a straight-line expansion path and
that shows that increasing inputs in a given proportion results in output increasing in the
same proportion is a Cobb—Douglas production function that is homogeneous of degree 1
and exhibits constant returns to scale. We will make much use of this production function
in international economics because of its useful properties. Since the K /L ratio remains the
same with this production function (as long as factor prices do not change), the productivity
of K and L also remains the same, regardless of the level of output. Furthermore, with this
type of production function, all the isoquants that refer to the production of various quantities
of a particular commodity look exactly alike or have identical shape (see Figure 3.7). As
a result, the elasticity of substitution of labor for capital (which measures the degree by
which labor can be substituted for capital in production as the price of labor or the wage
rate falls) is equal to 1. (This is examined in detail in Appendix A5.6.)

A3.2 Production Theory with Two Nations, Two Commaodities,
and Two Factors
Figure 3.8 extends Figure 3.7 to deal with the case of two nations, two commodities, and

two factors. Figure 3.8 shows isoquants for commodity X and commodity Y for Nation 1
and Nation 2. Note that commodity Y is produced with a higher K /L ratio in both nations.

K
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L \2vy
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8 L
K
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FIGURE 3.8. Production with Two Nations, Two Commodities, and Two Factors.

Y is the K-intensive commodity in both nations. The K/L ratio is lower in Nation 1 than in Nation 2 in both
Xand Y because P, /P, is lower in Nation 1. Since Y is always the K-intensive commodity and X is always
the L-intensive commodity in both nations, the X and Y isoquants intersect only once in each nation.
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A3.3 Derivation of the Edgeworth Box Diagram and Production Frontiers

Thus, we say that Y is K-intensive and X is the L-intensive commodity. Note also that the
K /L ratio is lower in Nation 1 than in Nation 2 for both X and Y. The reason for this is
that the relative price of labor (i.e., P; /Py, or slope of the isocosts) is lower in Nation 1
than in Nation 2.

If, for whatever reason, the relative price of labor (i.e., P; /Py ) rose in both nations, each
nation would substitute K for L in the production of both commodities to minimize costs.
As a result, the K /L ratio would rise in both nations in the production of both commodities.

Even though both X and Y are more K intensive in Nation 2 than in Nation 1, X is
always the L-intensive commodity in both nations. This important fact is reflected in the
isoquants of X and Y intersecting only once (see Figure 3.8), and it will be of great use in
the appendix to Chapter 5, which deals with factor-intensity reversal.

A3.3 Derivation of the Edgeworth Box Diagram
and Production Frontiers

We will now use the knowledge gained from Figure 3.8 to derive the Edgeworth box
diagram and, from it, the production frontier of each nation. This is illustrated in Figure 3.9
for Nation 1 and in Figure 3.10 for Nation 2.

Our discussion will first concentrate on the top panel of Figure 3.9. The dimensions of
the box in the top panel reflect the total amount of L (measured by the length of the box)
and K (the height of the box) available in Nation 1 at a given time.

The lower left-hand corner of the box (Oy) represents the zero origin for commodity X,

-E‘} and X-isoquants farther from Oy refer to greater outputs of X. On the other hand, the top
right-hand corner (Oy ) represents the zero origin for commodity Y, and Y-isoquants farther
from Oy refer to greater outputs of Y.

Any point within the box indicates how much of the fotal amount of labor available (L)
and how much of the total amount of capital available (K) are used in the production of
X and Y. For example, at point A,L, and K, are used to produce 50X, and the remaining
quantities, or L — L, and K — K, are used in the production of 60Y (see Figure 3.9).

By joining all points in the box where an X-isoquant is tangent to a Y-isoquant, we get
the nation’s production contract curve. Thus, the contract curve of Nation 1 is given by the
line joining Oy to Oy through points A, F', and B. At any point not on the contract curve,
production is not efficient because the nation could increase its output of one commodity
without reducing its output of the other.

For example, from point Z in the figure, Nation 1 could move to point F and produce
more of X (i.e., 95X instead of 50X) and the same amount of Y (both Z and F are on the
isoquant for 45Y). Or Nation 1 could move from point Z to point A and produce more of Y
(i.e., 60Y instead of 45Y) and the same amount of X (both Z and A are on the isoquant for
50X). Or Nation 1 could produce a little more of both X and Y and end up on the contract
curve somewhere between A and F. (The isoquants for this are not shown in the figure.)
Once on its contract curve, Nation 1 could only expand the output of one commodity by
reducing the output of the other. The fact that the contract curve bulges toward the lower
right-hand corner indicates that commodity X is the L-intensive commodity in Nation 1.

By transposing the contract curve from the input space in the top panel to the output
space in the bottom panel, we derive Nation 1’s production frontier, shown in the bottom
panel. For example, from point Z, where the isoquant for 50X crosses the straight-line
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FIGURE3.9. Derivation of the Edgeworth Box Diagram and Production Frontier for Nation 1.

The size of the box in the top panel gives the total amount of L and K available to Nation 1. The bottom
left-hand corner is the origin for X, so that higher X outputs are given by X-isoquants farther away from
this origin. The top right-hand corner is the origin for Y, and higher Y outputs are given by Y-isoquants
farther from this origin. Any point in the box gives how much K and L are used in the production of X and
Y, respectively. The line joining points of tangency of X- and Y-isoquants is called the contract curve. Any
point not on the contract curve is not efficient because the nation could produce more of one commodity
without reducing the output of the other. The contract curve is not a straight line because factor prices
change to keep K and L fully employed. By mapping the contract curve from input to output space, we
derive the production frontier of Nation 1in the bottom panel.

diagonal Oy Oy in the top panel, we get point A (i.e., 50X) in the bottom panel. Note that
point A in the bottom panel is directly below point Z in the top panel, rather than directly
below point A in the top panel, because output is measured at constant K /L (i.e., along the
straight-line diagonal). The measurement along the diagonal reflects the fact that inputs are
being used to measure outputs (with constant returns to scale).

Even though outputs are measured along the diagonal, efficiency considerations (dis-
cussed earlier) require that Nation 1 produce 50X at point A in the top panel, where the
X-isoquant for 50X is tangent to the Y-isoquant for 60Y. This gives point A in the bottom
panel, referring to the output of 50X and 60Y. If Nation 1 produced at point Z instead of
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FIGURE 3.10. Derivation of the Edgeworth Box Diagram and Production Frontier for Nation 2.

The dimensions of its Edgeworth box indicate that Nation 2 has a relative abundance of K compared
with Nation 1. Efficiency considerations require that Nation 2 produce on its contract curve shown by the
line joining 0,’ to 0,’ through points A’, F', and B'. The amount of commodity X produced at points A’,
F’, and B’ is given by the points where the X-isoquant through each crosses the diagonal. This output
is then projected down to the X-axis at the bottom of the figure. Similarly, the amount of commodity Y
produced at points A’, F/, and B’ is given by the points where the Y-isoquant through each (and tangent
to an X-isoquant) crosses the diagonal. This output is then projected to the Y-axis at the left of the figure.

point A in the top panel, Nation 1 would produce 50X but only 45Y, giving point Z inside
the production frontier in the bottom panel.

Similarly, directly below the point in the top panel where the X-isoquant showing 95X
crosses the diagonal, we get point F, referring to 95X and 45Y, on the production frontier
in the bottom panel. Finally, point B on the isoquants for 130X and 20Y in the top panel
is projected down to point B, referring to 130X and 20Y, on the production frontier in the
bottom panel. Thus, there is a one-to-one correspondence between the contract curve and
the production frontier, with each point on the contract curve uniquely defining one point
on the production frontier.
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Note that the output of commodity X is proportional to the distance from origin Oy
along the diagonal because of our assumption of constant returns to scale. Similarly, the
output of commodity Y is proportional to the distance from origin Oy along the diagonal.
(This is the reason for measuring outputs along the diagonal.) Also note that the X-intercept
and the Y-intercept of the production frontier correspond to the length and height of the
Edgeworth box.

Figure 3.10 shows the Edgeworth box for Nation 2. The dimensions of the box indicate
that Nation 2 has a relative abundance of K compared with Nation 1. As with Nation 1, the
amount of commodity X produced at points A’, F’, and B’ is given by the points where the
X-isoquant through each point crosses the diagonal. This output is then projected down to
the X-axis at the bottom of the figure. Similarly, the amount of commodity Y produced at
points A’, F’, and B’ is given by the points where the Y-isoquant through each point (and tan-
gent to an X-isoquant) crosses the diagonal. This output is then projected to the Y-axis at the
left of the figure. For example, the X-isoquant through B’ crosses the diagonal at an output
of 40X (see the X-axis at the bottom of the figure). Similarly, the Y-isoquant through point
B’ crosses the diagonal at the output of 120Y (see the Y-axis at the left of the figure). These
give the coordinates of point B’ as 40X and 120Y on Nation 2’s production frontier (not
shown). The other points on Nation 2’s production frontier are similarly derived. Note that
the production frontiers for Nation 1 and Nation 2 that we have just derived are the ones that
we used earlier in this chapter. However, we have now derived rather than assumed them.

Problem Derive from Figure 3.10 Nation 2’s production frontier. Which commodity is L
intensive in Nation 2? Why?

A3.4 Some Important Conclusions

The movement from point A to point B on Nation 1’s contract curve (see Figure 3.9) refers
to an increase in the production of X (the commodity of its comparative advantage) and
results in a rise in the K /L ratio. This rise in the K /L ratio is measured by the increase in
the slope of a straight line (not drawn) from origin Oy to point B as opposed to point A.
The same movement from point A to point B also raises the K /L ratio in the production
of Y. This is measured by the increase in the slope of a line from origin Oy to point B as
opposed to point A.

The rise in the K /L ratio in the production of both commodities in Nation 1 can be
explained as follows. Since Y is K intensive, as Nation 1 reduces its output of Y, capital
and labor are released in a ratio that exceeds the K /L ratio used in expanding the production
of X. There would then be a tendency for some of the nation’s capital to be unemployed,
causing the relative price of K to fall (i.e., P; /Py to rise).

As a result, Nation 1 will substitute K for L in the production of both commodities until
all available K is once again fully utilized. Thus, the K /L ratio in Nation 1 rises in the
production of both commodities. This also explains why the production contract curve is
not a straight line but becomes steeper as Nation 1 produces more X (i.e., it moves farther
from origin Oy). The contract curve would be a straight line only if relative factor prices
remained unchanged, and here factor prices change. The rise in P; /Py in Nation 1 can be
visualized in the top panel of Figure 3.9 by the greater slope of the common tangent to the
isoquants at point B as opposed to point A (to keep the figure simple, such tangents are
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not actually drawn). We will review and expand these results in the appendix to Chapter 5,
where we prove the factor-price equalization theorem of the Heckscher—Ohlin trade model.

Problem Explain why, as Nation 2 moves from point A’ to point B” on its contract curve
(i.e., specializes in the production of Y, the commodity of its comparative advantage), its
K /L ratio falls in the production of both X and Y. (If you cannot, reread Section A3.4.)
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Demand and Supply, Offer chapter

Curves, and the Terms of Trade

LEARNING GOALS:

After reading this chapter, you should be able to:

e Show how the equilibrium price at which trade takes
place is determined by demand and supply

e Show how the equilibrium price at which trade takes
place is determined with offer curves

¢ Explain the meaning of the terms of trade and how they
changed over time for the United States and other

$ countries

4.1 Introduction

We saw in Chapter 3 that a difference in relative commodity prices between two
nations in isolation is a reflection of their comparative advantage and forms the
basis for mutually beneficial trade. The equilibrium-relative commodity price at
which trade takes place was then found by trial and error at the level at which
trade was balanced. In this chapter, we present a more rigorous theoretical way of
determining the equilibrium-relative commodity price with trade. We will first do
this with partial equilibrium analysis (i.e., by utilizing demand and supply curves)
and then by the more complex general equilibrium analysis, which makes use of
offer curves.

Section 4.2 shows how the equilibrium-relative commodity price with trade is
determined with demand and supply curves (i.e., with partial equilibrium analy-
sis). We then go on to general equilibrium analysis and derive the offer curves
of Nation 1 and Nation 2 in Section 4.3. In Section 4.4, we examine how the
interaction of the offer curves of the two nations defines the equilibrium-relative
commodity price with trade. In Section 4.5, we look at the relationship between
general and partial equilibrium analyses. Finally, Section 4.6 examines the meaning,
measurement, and importance of the terms of trade. The appendix to this chapter
presents the formal derivation of offer curves and examines the case of multiple
and unstable equilibria.
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4.2 The Equilibrium-Relative Commodity Price
with Trade—Partial Equilibrium Analysis

Figure 4.1 shows how the equilibrium-relative commodity price with trade is determined
by partial equilibrium analysis. Curves Dy and Sy in panels A and C of Figure 4.1 refer
to the demand and supply curves for commodity X of Nation 1 and Nation 2, respectively.
The vertical axes in all three panels of Figure 4.1 measure the relative price of commodity
X (i.e., Py/Py, or the amount of commodity Y that a nation must give up to produce one
additional unit of X). The horizontal axes measure the quantities of commodity X.

Panel A of Figure 4.1 shows that in the absence of trade, Nation 1 produces and consumes
at point A at the relative price of X of P, while Nation 2 produces and consumes at point
A’ at Py. With the opening of trade, the relative price of X will be between P, and P; if
both nations are large. At prices above P, Nation 1 will supply (produce) more than it
will demand (consume) of commodity X and will export the difference or excess supply
(see panel A). Alternatively, at prices below P;, Nation 2 will demand a greater quantity
of commodity X than it produces or supplies domestically and will import the difference or
excess demand (see panel C).

Specifically, panel A shows that at P, the quantity supplied of commodity X (QSy)
equals the quantity demanded of commodity X (QDy) in Nation 1, and so Nation 1 exports
nothing of commodity X. This gives point A" on curve S (Nation 1’s supply curve of
exports) in panel B. Panel A also shows that at P,, the excess of BE of OSy over OQDy
represents the quantity of commodity X that Nation 1 would export at P,. This is equal to
B'E" in panel B and defines point E” on Nation 1’s S curve of exports of commodity X.

Py /Py Panel A Py /Py Panel B Py /Py Panel C
Nation 1’s Market International Trade Nation 2’s Market
for Commodity X in Commodity X for Commodity X

PR — — — — =

Po——N——"" A — e — — — > — — — — —

P4

X X
0

0

FIGURE4.1. The Equilibrium-Relative Commaodity Price with Trade with Partial Equilibrium Analysis.
At P, /Py larger than P;, Nation 1's excess supply of commodity X in panel A gives rise to Nation 1's supply
curve of exports of commodity X (S) in panel B. On the other hand, at Py/P, lower than P;, Nation 2's
excess demand for commodity X in panel C gives rise to Nation 2’s demand for imports of commodity
X (D) in panel B. Panel B shows that only at P, does the quantity of imports of commodity X demanded by
Nation 2 equal the quantity of exports supplied by Nation 1. Thus, P, is the equilibrium P, /P, with trade. At
Py/P, > P,, there will be an excess supply of exports of commodity X, and this will drive P, /P, down to
P,. At P,/P, < P,, there will be an excess demand for imports of X, and this will drive P,/P, up to P,.
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On the other hand, panel C shows that at P;, QDy = OSy (point A’), so Nation 2 does
not demand any imports of commodity X. This defines point A” on Nation 2’s demand
curve for imports of commodity X (D) in panel B. Panel C also shows that at P,, the excess
B'E’ of ODy over OSy represents the quantity of commodity X that Nation 2 would import
at P,. This is equal to B'E" in panel B and defines point E~ on Nation 2’s D curve of
imports of commodity X.

At P,, the quantity of imports of commodity X demanded by Nation 2 (B’E’ in panel
C) equals the quantity of exports of commodity X supplied by Nation 1 (BE in panel A).
This is shown by the intersection of the D and S curves for trade in commodity X in panel
B. Thus, P, is the equilibrium-relative price of commodity X with trade. From panel B we
can also see that at Py/Py > P, the quantity of exports of commodity X supplied exceeds
the quantity of imports demanded, and so the relative price of X (Py/Py) will fall to P,. On
the contrary, at Py/Py < P,, the quantity of imports of commodity X demanded exceeds

the quantity of exports supplied, and Py/Py will rise to P,.
The same could be shown with commodity Y. Commodity Y is exported by Nation 2 and
imported by Nation 1. At any relative price of Y higher than equilibrium, the quantity of
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Demand, Supply, and the International Price of Petroleum

Table 4.1 shows that the price of petroleum
fluctuated widely from 1972 to 2011. As a
result of supply shocks during the Arab-Israeli
War in fall 1973 and the Iranian revolution in
1979-1980, OPEC (Organization of Petroleum
Exporting Countries) was able to increase the
price of petroleum from an average of $2.89
per barrel in 1972 to $11.60 in 1974 and to
$36.68 per barrel in 1980. These increases stim-
ulated energy conservation and expanded explo-
ration and petroleum production by non-OPEC
countries. In the face of excess supplies during
the 1980s and 1990s, OPEC was unable to prevent
the price of petroleum from falling to a low of

$14.17 in 1986 and $13.07 in 1998. The price of
petroleum then rose to $28.23 in 2000 and $104.00
in 2011 (the all-time monthly high was $132.60 in
July 2008).

If we consider, however, that all prices have
risen over time, we can see from Table 4.1 that the
real (i.e., inflation-adjusted) price of petroleum rose
from $2.89 per barrel in 1972 to $9.51 in 1974 and
to $17.14 in 1980; it then fell to $4.69 in 1986 and
$2.90 in 1998, but it subsequently rose to $5.73
in 2000 and $14.83 in 2008, and it was $15.80 in
2011. Thus, the real price of petroleum was 5.47
times higher (15.80/2.89) in 2011 than in 1972,
rather than by 35.99 times in nominal prices.

B TABLE 4.1. Nominal and Real Petroleum Prices, Selected Years, 1972-2011

Year 1972 1973 1974 1978 1979 1980 1985

Petroleum Prices ($/barrel) 2.89 3.24 11.60 13.39 30.21 36.68 27.37
Real Petroleum Prices ($/barrel) 2.89 3.00 9.51 7.70 15.82 17.14 9.34
Year 1986 1990 1998 2000 2005 2008 2011

Petroleum Prices ($/barrel) 14.17 22.99 13.07 28.23 53.40 97.03 140.00
Real Petroleum Prices ($/barrel) 4.69 6.51 2.90 573 8.99 14.83 15.80

Source: Elaborated from data in International Monetary Fund, International Financial Statistics (Washington, D.C.: IMF,

various issues).
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exports of Y supplied by Nation 2 would exceed the quantity of imports of Y demanded by
Nation 1, and the relative price of Y would fall to the equilibrium level. On the other hand,
at any Py /Py below equilibrium, the quantity of imports of Y demanded would exceed the
quantity of exports of Y supplied, and Py /Py would rise to the equilibrium level. (You will
be asked to show this graphically in Problem 1.) Case Study 4-1 shows the international
price of petroleum in nominal and real (i.e., inflation-adjusted) terms from 1972 to 2010,
while Case Study 4-2 shows the index of export to import prices for the United States over
the same period.

B CASE STUDY 4-2  The Index of Export to Import Prices for the United States

Figure 4.2 shows the index of U.S. export to import primary commodities imports rose sharply. From
prices or terms of trade from 1972 to 2011. This the figure, we see that the average relative price of
index declined almost continuously from 1972 to U.S. exports declined from 127.1 in 1972 to 90.2
1980, it rose from 1980 to 1986, and then it in 1980, and 91.8 in 2008, and it was 94.6 in 2011.
remained in the 96—107 range (with 2000 = 100), This means that, on the average, the United States
except in 2008, when it fell to 92. The decline had to export 34 percent more of its goods and
in the index was particularly large during the two services in 1980, 32 percent more in 2008, and 29
“oil shocks” of 1973-74 and 1979-80, and from percent more in 2011 to import the same quantity
2002 to 2008 when the price of petroleum and other of goods and services that it did in 1972.

Relative Price of U.S. Exports
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FIGURE4.2. Index of Relative U.S. Export Prices, 1972-2011 (2000 = 100).

The index of U.S. export to import prices declined from 127.1 in 1972 to 107.2 in 1974 (due to the sharp increase in
petroleum prices in 1973 and 1974) and to 90.2 in 1980, as a result of the second ““oil shock.” The index then rose to 107.1
in 1986, but it fell to 91.8 in 2008 as a result of the sharp increase in the price of petroleum and other primary commodities
imports. The index was 94.6 in 2011.

Source: Elaborated from data in International Monetary Fund, International Financial Statistics Washington, D.C.: IMF, various
issues.
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4.3 Offer Curves

In this section, we define offer curves and note their origin. We then derive the offer curves
of the two nations and examine the reasons for their shape.

4.3A Origin and Definition of Offer Curves

Offer curves (sometimes referred to as reciprocal demand curves) were devised and
introduced into international economics by Alfred Marshall and Ysidro Edgeworth, two
British economists, at the turn of the twentieth century. Since then, offer curves have been
used extensively in international economics, especially for pedagogical purposes.

The offer curve of a nation shows how much of its import commodity the nation demands
for it to be willing to supply various amounts of its export commodity. As the definition
indicates, offer curves incorporate elements of both demand and supply. Alternatively, we
can say that the offer curve of a nation shows the nation’s willingness to import and export
at various relative commodity prices.

The offer curve of a nation can be derived rather easily and somewhat informally from
the nation’s production frontier, its indifference map, and the various hypothetical relative
commodity prices at which trade could take place. The formal derivation of offer curves
presented in the appendix is based on the work of James Meade, another British economist
and Nobel Prize winner.

{B 4.3 Derivation and Shape of the Offer Curve of Nation 1

In the left panel of Figure 4.3, Nation 1 starts at the no-trade (or autarky) point A, as in
Figure 3.3. If trade takes place at P, = Py/Py = 1, Nation 1 moves to point B in production,
trades 60X for 60Y with Nation 2, and reaches point E on its indifference curve III. (So far
this is exactly the same as in Figure 3.4.) This gives point E in the right panel of Figure 4.3.

At Pp = Py /Py = '» (see the left panel of Figure 4.3), Nation 1 would move instead
from point A to point F' in production, exchange 40X for 20Y with Nation 2, and reach
point H on its indifference curve II. This gives point H in the right panel. Joining the origin
with points H and E and other points similarly obtained, we generate Nation 1’s offer curve
in the right panel. The offer curve of Nation 1 shows how many imports of commodity Y
Nation 1 requires to be willing to export various quantities of commodity X.

To keep the left panel simple, we omitted the autarky price line P, = Y% and indifference
curve | tangent to the production frontier and P, at point A. Note that P,, Pp, and Py in
the right panel refer to the same Py/Py as P4, Pp, and Py in the left panel because they
refer to the same absolute slope.

The offer curve of Nation 1 in the right panel of Figure 4.3 lies above the autarky
price line of P, = Y% and bulges toward the X-axis, which measures the commodity of its
comparative advantage and export. To induce Nation 1 to export more of commodity X,
Py /Py must rise. Thus, at P = '», Nation 1 would export 40X, and at P, = 1, it would
export 60X. There are two reasons for this: (1) Nation 1 incurs increasing opportunity costs
in producing more of commodity X (for export), and (2) the more of commodity Y and the
less of commodity X that Nation 1 consumes with trade, the more valuable to the nation is
a unit of X at the margin compared with a unit of Y.

&
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FIGURE 4.3. Derivation of the Offer Curve of Nation 1.

In the left panel, Nation 1 starts at pretrade-equilibrium point A. If trade takes place at P; = 1, Nation 1
moves to point B in production, exchanges 60X for 60Y with Nation 2, and reaches point E. This gives
point E in the right panel. At P = in the left panel, Nation 1 would move instead from point A to point
F in production, exchange 40X for 20Y with Nation 2, and reach point H. This gives point H in the right
panel. Joining the origin with points H and E in the right panel, we generate Nation 1's offer curve. This
shows how many imports of commodity Y Nation 1 requires to be willing to export various quantities of
commodity X.

4.3c Derivation and Shape of the Offer Curve of Nation 2

In the left panel of Figure 4.4, Nation 2 starts at the autarky equilibrium point A’, as
in Figure 3.3. If trade takes place at Pyr = Py/Py, = 1, Nation 2 moves to point B’ in
production, exchanges 60Y for 60X with Nation 1, and reaches point E’ on its indifference
curve III'. (So far this is exactly the same as in Figure 3.4.) Trade triangle B'C’E’ in the
left panel of Figure 4.4 corresponds to trade triangle O’C’E’ in the right panel, and we get
point E’ on Nation 2’s offer curve.

At Ppr = Py/Py = 2 in the left panel, Nation 2 would move instead to point F’ in
production, exchange 40Y for 20X with Nation 1, and reach point H’ on its indifference
curve II'. Trade triangle F'G’H’ in the left panel corresponds to trade triangle O'G’H’ in
the right panel, and we get point H' on Nation 2’s offer curve. Joining the origin with
points H’ and E’ and other points similarly obtained, we generate Nation 2’s offer curve
in the right panel. The offer curve of Nation 2 shows how many imports of commodity X
Nation 2 demands to be willing to export various quantities of commodity Y.

Once again, we omitted the autarky price line P, = 4 and indifference curve I' tangent
to the production frontier and P, at point A’. Note that P,,, Pp/, and Py in the right panel
refer to the same Py/Py as P4/, P/, and Py in the left panel because they refer to the same
absolute slope.

The offer curve of Nation 2 in the right panel of Figure 4.4 lies below its autarky
price line of P,, = 4 and bulges toward the Y-axis, which measures the commodity of its
comparative advantage and export. To induce Nation 2 to export more of commodity Y, the

12:58 A.M.
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FIGURE 4.4. Derivation of the Offer Curve of Nation 2.

In the left panel, Nation 2 starts at pretrade equilibrium point A’. If trade takes place at P, = 1, Nation 2

moves to point B’ in production, exchanges 60Y for 60X with Nation 1, and reaches point E'. This gives point

E’in the right panel. At P, = 2 in the left panel, Nation 2 would move instead from A’ to F" in production,
'@‘ exchange 40Y for 20X with Nation 1, and reach H'. This gives point H' in the right panel. Joining the origin

with points H" and E’ in the right panel, we generate Nation 2’s offer curve. This shows how many imports

of commodity X Nation 2 demands to be willing to supply various amounts of commodity Y for export.

relative price of Y must rise. This means that its reciprocal (i.e., Py/Py) must fall. Thus,
at Pr, = 2, Nation 2 would export 40Y, and at Py = 1, it would export 60Y. Nation 2
requires a higher relative price of Y to be induced to export more of Y because (1) Nation 2
incurs increasing opportunity costs in producing more of commodity Y (for export), and (2)
the more of commodity X and the less of commodity Y that Nation 2 consumes with trade,
the more valuable to the nation is a unit of Y at the margin compared with a unit of X.

4.4 The Equilibrium-Relative Commodity Price
with Trade—General Equilibrium Analysis

The intersection of the offer curves of the two nations defines the equilibrium-relative
commodity price at which trade takes place between them. Only at this equilibrium price
will trade be balanced between the two nations. At any other relative commodity price, the
desired quantities of imports and exports of the two commodities would not be equal. This
would put pressure on the relative commodity price to move toward its equilibrium level.
This is shown in Figure 4.5.
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The offer curves of Nation 1 and Nation 2 in Figure 4.5 are those derived in Figures 4.3
and 4.4. These two offer curves intersect at point £, defining equilibrium Py/Py = Py =
Py = 1. At Py, Nation 1 offers 60X for 60Y (point £ on Nation I’s offer curve), and
Nation 2 offers exactly 60Y for 60X (point £’ on Nation 2’s offer curve). Thus, trade is in
equilibrium at Pp.

At any other Py/Py, trade would not be in equilibrium. For example, at Pp = ', the
40X that Nation 1 would export (see point H in Figure 4.5) would fall short of the imports
of commodity X demanded by Nation 2 at this relatively low price of X. (This is given by
a point, not shown in Figure 4.5, where the extended price line P, crosses the extended
offer curve of Nation 2.)

The excess import demand for commodity X at P = '» by Nation 2 tends to drive Py /Py
up. As this occurs, Nation 1 will supply more of commodity X for export (i.e., Nation 1 will
move up its offer curve), while Nation 2 will reduce its import demand for commodity X
(i.e., Nation 2 will move down its offer curve). This will continue until supply and demand
become equal at Py. The pressure for P, to move toward Py could also be explained in
terms of commodity Y and arises at any other Py/Py, such as Pp # Pp.

Note that the equilibrium-relative commodity price of P = 1 with trade (determined in
Figure 4.5 by the intersection of the offer curves of Nation 1 and Nation 2) is identical to
that found by trial and error in Figure 3.4. At Pz = 1, both nations happen to gain equally
from trade (refer to Figure 3.4).

Nation 1

5= Pg'=1

Nation 2
60 ¢

50

40 ¢

30

20

10

1 I I %
0 10 20 30 40 50 60

FIGURE4.5. Equilibrium-Relative Commodity Price with Trade.

The offer curves of Nation 1 and Nation 2 are those of Figures 4.3 and 4.4. The offer curves intersect at point
E, defining the equilibrium-relative commodity price P; = 1. At P, trade is in equilibrium because Nation
1 offers to exchange 60X for 60Y and Nation 2 offers exactly 60Y for 60X. At any P,/P, < 1, the quantity of
exports of commodity X supplied by Nation 1 would fall short of the quantity of imports of commodity
X demanded by Nation 2. This would drive the relative commodity price up to the equilibrium level. The
opposite would be true at P, /P, > 1.
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4.5 Relationship between General and Partial Equilibrium Analyses

4.5 Relationship between General and Partial
Equilibrium Analyses

We can also illustrate equilibrium for our two nations with demand and supply curves and
thus show the relationship between the general equilibrium analysis of Section 4.4 and the
partial equilibrium analysis of Section 4.2. This is shown with Figure 4.6.

In Figure 4.6, S is Nation 1’s supply curve of exports of commodity X and is derived
from Nation 1’s production frontier and indifference map in the left panel of Figure 4.3
(the same information from which Nation 1’s offer curve in the right panel of Figure 4.3
is derived). Specifically, S shows that the quantity supplied of exports of commodity X by
Nation 1 is zero (point A) at Py /Py = %,40 (point H) at Py /Py = '5, and 60 (point E)
at Py/Py =1 (as indicated in the left panel of Figure 4.3 and on Nation 1’s offer curve in
the right panel of Figure 4.3). The export of 70X by Nation 1 at Py /Py = 1'» (point R on
the S curve in Figure 4.6) can similarly be obtained from the left panel of Figure 4.3 and
is shown as point R on Nation 1’s offer curve in Figure 4.9 in Appendix A4.3.

On the other hand, D refers to Nation 2’s demand for Nation 1’s exports of commodity
X and is derived from Nation 2’s production frontier and indifference map in the left panel
of Figure 4.4 (the same information from which Nation 2’s offer curve in the right panel
of Figure 4.4 is derived). Specifically, D in Figure 4.6 shows that the quantity demanded
of Nation 1’s exports of commodity X by Nation 2 is 60 (point E) at Py/Py = 1 (as in the
left panel of Figure 4.4), 120 (point H') at Py /Py = ', but 40 (point R) at Py /Py = l'%.

D and S intersect at point £ in Figure 4.6, determining the equilibrium Py/Py = 1

{B and the equilibrium quantity of exports of 60X (as in Figure 4.5). Figure 4.6 shows that at

Excess supply

Bl o=
R

0 20 40 60 80 100 120
Exports of commodity X

FIGURE 4.6. Equilibrium-Relative Commodity Price with Partial Equilibrium Analysis.

S refers to Nation 1's supply curve of exports of commodity X, while D refers to Nation 2’s demand curve
for Nation 1's exports of commodity X. S and D are derived from the left panel of Figures 4.3 and 4.4, and
show the same basic information as Figure 4.5. D and S intersect at point E, determining the equilibrium
Py/P, =1 and the equilibrium quantity of exports of 60X. At P,/P, = 1%, there is an excess supply of
exports of R'R = 30X, and Py/P, falls toward equilibrium P,/P, = 1. At P,/P, =, there is an excess
demand of exports of HH' = 80X, and Py /P, rises toward Py /P, =1.
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Py /Py = 1'% there is an excess supply of exports of R'R = 30X, and Py/P, falls toward
equilibrium Py/Py = 1. On the other hand, at Py /Py = ', there is an excess demand of
exports of HH' = 80X, and Py/Py rises toward Py/Py = 1. Thus, the relative price of
X gravitates toward the equilibrium price of Py/Py = 1, given by point E in Figure 4.6
(the same as in Figure 4.5). The same conclusion would be reached in terms of Y (see
Problem 8, with answer at www.wiley.com/college/salvatore).

If, on the other hand, Nation 2 were small, its demand curve for Nation 1’s exports of
commodity X would intersect the horizontal portion of Nation 1’s supply curve of exports
of commodity X (near the vertical axis). In that case, Nation 2 would trade at the pretrade
price of Py /Py = Y% in Nation 1, and Nation 2 would receive all of the gains from trade.
(This could also be shown with offer curves; see Problem 10, with the answer on the Web.)

Going back to our Figure 4.6, we see that it shows the same basic information as
Figure 4.5, and both are derived from the nations’ production frontiers and indifference
maps. There is a basic difference, however, between the two figures. Figure 4.5 refers
to general equilibrium analysis and considers all markets together, not just the market for
commodity X. This is important because changes in the market for commodity X affect other
markets, and these may give rise to important repercussions on the market for commodity
X itself. On the other hand, the partial equilibrium analysis of Figure 4.6, which utilizes D
and S curves, does not consider these repercussions and the connections that exist between
the market for commodity X and the market for all other commodities in the economy.
Partial equilibrium analysis is often useful as a first approximation, but for the complete
and full answer, the more difficult general equilibrium analysis is usually required.

4.6 The Terms of Trade

In this section, we define the terms of trade of each nation and illustrate their measurement.
We also discuss the meaning of a change in a nation’s terms of trade. Finally, we pause to
take stock of what we have accomplished up to this point and examine the usefulness of
our trade model.

4.6a Definition and Measurement of the Terms of Trade

The terms of trade of a nation are defined as the ratio of the price of its export commodity
to the price of its import commodity. Since in a two-nation world, the exports of a nation
are the imports of its trade partner, the terms of trade of the latter are equal to the inverse,
or reciprocal, of the terms of trade of the former.

In a world of many (rather than just two) traded commodities, the terms of trade of
a nation are given by the ratio of the price index of its exports to the price index of its
imports. This ratio is usually multiplied by 100 in order to express the terms of trade in
percentages. These terms of trade are often referred to as the commodity or net barter
terms of trade to distinguish them from other measures of the terms of trade presented in
Chapter 11 in connection with trade and development.

As supply and demand considerations change over time, offer curves will shift, changing
the volume and the terms of trade. This matter will be examined in Chapter 7, which deals
with growth and change, and international trade. An improvement in a nation’s terms of
trade is usually regarded as beneficial to the nation in the sense that the prices that the
nation receives for its exports rise relative to the prices that it pays for imports.

&
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4.6B lllustration of the Terms of Trade

Since Nation 1 exports commodity X and imports commodity Y, the terms of trade of
Nation 1 are given by Py/P,. From Figure 4.5, these are Py/Py = Pz = 1 or 100 (in
percentages). If Nation 1 exported and imported many commodities, Py would be the
index of its export prices, and Py would be the index of its import prices.

Since Nation 2 exports commodity Y and imports commodity X, the terms of trade of
Nation 2 are given by Py /Py . Note that this is the inverse, or reciprocal, of Nation 1’s terms
of trade and also equals 1 or 100 (in percentages) in this case.

If through time the terms of trade of Nation 1 rose, say, from 100 to 120, this would
mean that Nation 1’s export prices rose 20 percent in relation to its import prices.
This would also mean that Nation 2’s terms of trade have deteriorated from 100 to
(100/120)100 = 83. Note that we can always set a nation’s terms of trade equal to 100 in the
base period, so that changes in its terms of trade over time can be measured in percentages.

Even if Nation 1’s terms of trade improve over time, we cannot conclude that Nation 1
is necessarily better off because of this, or that Nation 2 is necessarily worse off because
of the deterioration in its terms of trade. Changes in a nation’s terms of trade are the result
of many forces at work both in that nation and in the rest of the world, and we cannot
determine their net effect on a nation’s welfare by simply looking at the change in the
nation’s terms of trade. To answer this question, we need more information and analysis,
and we will postpone that until Chapter 11. Case Study 4-3 shows the terms of trade of
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Table 4.2 gives the terms of trade of the Group of 7 and were much lower in 2011 than in 1972 for
largest advanced countries (G-7) for selected years the United States, Germany, and especially Japan;
from 1972 to 2011. The terms of trade were mea- a little lower for the United Kingdom, France,
sured by dividing the index of export unit value and Italy; and much higher in the past decade for
by the index of import unit value, taking 2000 as Canada (primarily because of the sharp increase in
100. Table 4.2 shows that the terms of trade of the the price of petroleum and of other primary com-
G-7 countries fluctuated very widely over the years modities, of which Canada is a major exporter).

B TABLE 4.2. The Terms of Trade of the G-7 Countries, Selected Years, 1972-2011 (Export Unit
Value —+ Import Unit Value; 2000 = 100)

% Change

1972 1974 1980 1985 1990 1995 2000 2005 2010 2011  1972-2011
United States 127 107 90 103 101 103 100 97 97 95 -29
Canada 96 109 107 94 97 97 100 1n7 120 122 24
Japan 109 81 59 66 84 15 100 83 68 60 —58
Germany 118 105 98 94 110 108 100 105 103 99 —18
United Kingdom 107 82 103 102 101 100 100 105 103 103 —4
France 101 89 90 89 100 107 100 m 100° 100 -1
ltaly 106 80 78 78 94 96 100 101 99 96 -10

“refers to 2008
Source: Elaborated from data in International Monetary Fund, International Financial Statistics (Washington, D.C.: IMF,
various issues).
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Table 4.3 gives the terms of trade of advanced
countries and developing countries as a whole, as
well as for African, Asian, European, Middle East-
ern, and Western Hemispheric developing countries
for selected years from 1972 to 2010. The terms
of trade were measured by dividing the index of
export unit value by the index of import unit value,
with 2000 as 100.

Table 4.3 shows that the terms of trade of
advanced countries declined from 1972 to 1985
but then rose until 1995, and they were 98 in
2010, as compared with 110 in 1972. For devel-
oping countries, the terms of trade rose sharply
from 1972 to 1980 primarily as a result of the
very sharp increase in the terms of trade of West-
ern Hemispheric countries, but they then declined
until 1985 and they were 102 in 2010, as com-
pared with 61 in 1972. The terms of trade of Africa
increased from 85 in 1972 to 108 in 2005 (more
recent data were not available). From 1972 to

2010, the terms of trade rose for Asia from 101 to
104 and declined for European developing coun-
tries from 112 to 95. The term of trade rose sharply
for the Western Hemispheric countries from 39 in
1972 to 92 in 2010 and for the Middle East from 94
in 1972 to 167 in 2007 (more recent data were not
available).

Although the terms of trade of industrial and
developing countries reflected to a large extent the
large fluctuations in the price of petroleum over
the period examined, other forces were also clearly
at work (note, for example, that the largest fluc-
tuation was in the terms of trade of the Western
Hemispheric countries, whose exports were mostly
nonpetroleum and that the terms of trade of the
Middle East as a whole declined between 1972 and
1974 because many Middle Eastern countries did
not export petroleum). A detailed analysis and data
of the forces that determine the terms of trade of
developing countries are presented in Chapter 10.

B TABLE 43. The Terms of Trade of Advanced and Developing Countries, Selected Years,
1972-2010 (Export Unit Value = Import Unit Value; 2000 = 100)

1972 1974 1980

1985 1990 1995 2000 2005 2010

Industrial countries 110 97 89
Developing countries 61 86 107
Africa 85 18 n7
Asia 101 101 101
Europe 12 101 69
Middle East 94 75 90

Western Hemisphere 39 110 194

87 100 105 100 101 98
101 103 102 100 99 102
115 100 103 100 108 —

98 103 107 100 92 104

64 69 106 100 102 95

80 109 68 100 140 167"
189 130 107 100 104 92

“refers to 2007

Source: International Monetary Fund, International Financial Statistics (Washington, D.C.: IMF, various issues).

the G-7 countries, and Case Study 4-4 gives the terms of trade of advanced and developing
countries for selected years over the 1972-2010 period.

4.6c Usefulness of the Model

The trade model presented thus far summarizes clearly and concisely a remarkable amount
of useful information and analysis. It shows the conditions of production, or supply, in
the two nations, the tastes, or demand preferences, the autarky point of production and
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Summary

consumption, the equilibrium-relative commodity price in the absence of trade, and the
comparative advantage of each nation (refer to Figure 3.3). It also shows the degree of
specialization in production with trade, the volume of trade, the terms of trade, the gains
from trade, and the share of these gains going to each of the trading nations (see Figures
3.5 and 4.5).

Because it deals with only two nations (Nation 1 and Nation 2), two commodities (X and

Y), and two factors (labor and capital), our trade model is a completely general equilibrium
model. It can be used to examine how a change in demand and/or supply conditions in a
nation would affect the terms of trade, the volume of trade, and the share of the gains from
trade in each nation. This is done in Chapter 7.

Before doing that, however, our trade model must be extended in two important direc-

tions: (1) to identify the basis for (i.e., what determines) comparative advantage and (2) to
examine the effect of international trade on the returns, or earnings, of resources or factors
of production in the two trading nations. This is done in the next chapter.

SUMMARY

1.

In this chapter, we derived the demand for imports
and the supply of exports of the traded commodity, as
well as the offer curves for the two nations, and used
them to determine the equilibrium volume of trade
and the equilibrium-relative commodity price at which
trade takes place between the two nations. The results
obtained here confirm those reached in Chapter 3 by
a process of trial and error.

The excess supply of a commodity above the no-trade
equilibrium price gives one nation’s export supply of
the commodity. On the other hand, the excess demand
of a commodity below the no-trade equilibrium price
gives the other nation’s import demand for the com-
modity. The intersection of the demand curve for
imports and the supply curve for exports of the com-
modity defines the partial equilibrium-relative price
and quantity of the commodity at which trade takes
place.

The offer curve of a nation shows how much of its
import commodity the nation demands to be willing to
supply various amounts of its export commodity. The
offer curve of a nation can be derived from its pro-
duction frontier, its indifference map, and the various
relative commodity prices at which trade could take
place. The offer curve of each nation bends toward
the axis measuring the commodity of its comparative
advantage. The offer curves of two nations will lie
between their pretrade, or autarky, relative commod-
ity prices. To induce a nation to export more of a

commodity, the relative price of the commodity must
rise.

The intersection of the offer curves of two nations
defines the equilibrium-relative commodity price at
which trade takes place between them. Only at this
equilibrium price will trade be balanced. At any other
relative commodity price, the desired quantities of
imports and exports of the two commodities would
not be equal. This would put pressure on the relative
commodity price to move toward its equilibrium level.

We can also illustrate the equilibrium-relative com-
modity price and quantity with trade with partial equi-
librium analysis. This makes use of the demand and
supply curves for the traded commodities. These are
derived from the nations’ production frontiers and
indifference maps—the same basic information from
which the nations’ offer curves (which are used in
general equilibrium analysis) are derived.

The terms of trade of a nation are defined as the ratio
of the price of its export commodity to the price of
its import commodity. The terms of trade of the trade
partner are then equal to the inverse, or reciprocal, of
the terms of trade of the other nation. With more than
two commodities traded, we use the index of export
to import prices and multiply by 100 to express the
terms of trade in percentages. Our trade model is a
general equilibrium model except for the fact that it
deals with only two nations, two commodities, and
two factors.
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A LOOK AHEAD

In Chapter 5, we extend our trade model in order to
identify one of the most important determinants of the dif-
ference in the pretrade-relative commodity prices and the
comparative advantage among nations. This also allows
us to examine the effect that international trade has on the

Salvatore cO4.tex V2 -10/26/2012 12:58 A.M.

relative price and income of the various factors of pro-
duction. Our trade model so extended is referred to as the
Heckscher—Ohlin model. In Chapter 6, we present other
more recent trade models.

KEY TERMS

Commodity or net General equilibrium  Offer curves, Terms of trade,
barter terms of model, p. 97 p- 89 p. 94
trade, Law of reciprocal Reciprocal demand Trade indifference
p. %4 demand, p. 104 curves, p. 89 curve, p. 100

QUESTIONS FOR REVIEW

1. How can the supply curve of exports and the demand
curve of imports of a commodity be derived from the
total demand and supply curves of a commodity in
the two nations?

2.  How is the equilibrium-relative commodity price
with trade determined with demand and supply
curves?

3. What is the usefulness of offer curves? How are they
related to the trade model of Figure 3.4?

4. What do offer curves show? How are they derived?
What is their shape? What explains their shape?

5. How do offer curves define the equilibrium-relative
commodity price at which trade takes place?

6. What are the forces that would push any
nonequilibrium-relative commodity price toward the
equilibrium level?

7. How is a nation’s supply curve of its export
commodity and demand for its import commodity
derived from the nation’s production frontier and
indifference map?

PROBLEMS

1. Show graphically how the equilibrium-relative
commodity price of commodity Y with trade can
be derived from Figure 4.1.

10.

11.

12.

Why does the use of demand and supply curves of
the traded commodity refer to partial equilibrium
analysis? In what way is partial equilibrium analysis
of trade related to general equilibrium analysis?

Under what condition will trade take place at the
pretrade-relative commodity price in one of the
nations?

What do the terms of trade measure? What is
the relationship between the terms of trade in a
world of two trading nations? How are the terms of
trade measured in a world of more than two traded
commodities?

What does an improvement in a nation’s terms of
trade mean? What effect does this have on the
nation’s welfare?

In what way does our trade model represent a gen-
eral equilibrium model? In what way does it not?
In what ways does our trade model require further
extension?

2. Without looking at the text, derive a nation’s offer
curve from its production frontier, its indifference
map, and two relative commodity prices at which
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&

trade could take place (i.e., sketch a figure similar
to Figure 4.3).

Do the same as Problem 2 for the trade partner
(i.e., sketch a figure similar to Figure 4.4).

Bring together on another graph the offer curves
that you derived in Problems 2 and 3 and deter-
mine the equilibrium-relative commodity prices at
which trade would take place (i.e., sketch a figure
similar to Figure 4.5).

In what way is a nation’s offer curve similar to:

(a) a demand curve?
(b) a supply curve?

In what way is the offer curve different from the
usual demand and supply curves?

Sketch a figure similar to Figure 4.5.

(a) Extend the Py price line, and the offer curve
of Nation 1 until they cross. (In extending it, let
the offer curve of Nation 1 bend backward.)

(b) Using the figure you sketched, explain the
forces that push P, toward Py in terms of com-
modity Y.

(¢) What does the backward-bending (nega-
tively sloped) segment of Nation 1’s offer curve
indicate?

To show how nations can share unequally in the

benefits from trade:

(a) Sketch a figure showing the offer curve of a
nation having a much greater curvature than the
offer curve of its trade partner.

(b) Which nation gains more from trade, the
nation with the greater offer curve or the one with
the lesser curvature?

(¢) Can you explain why?

From the left panel of Figure 4.4, derive Nation
2’s supply curve of exports of commodity Y. From

APPENDIX

*10.

11.

12.

13.

Salvatore cO4.tex V2 -10/26/2012 12:58 A.M.

the left panel of Figure 4.3, derive Nation 1’s
demand curve for Nation 2’s exports of commod-
ity Y. Use the demand and supply curves that
you derived to show how the equilibrium-relative
commodity price of commodity Y with trade is
determined.

Problems

(a) Why does the analysis in the answer to Prob-
lem 8 refer to partial equilibrium analysis?

(b) Why does the analysis of Figure 4.5 refer to
general equilibrium analysis?

(c) What is the relationship between partial and
general equilibrium analysis?

Draw the offer curves for Nation 1 and Nation 2,
showing that Nation 2 is a small nation that
trades at the pretrade-relative commodity prices in
Nation 1. How are the gains from trade distributed
between the two nations? Why?

Draw a figure showing the equilibrium point with
trade for two nations that face constant opportu-
nity costs.

Suppose that the terms of trade of a nation
improved from 100 to 110 over a given period
of time.

(a) By how much did the terms of trade of its
trade partner deteriorate?

(b) In what sense can this be said to be unfa-
vorable to the trade partner? Does this mean that
the welfare of the trade partner has definitely
declined?

It has often been said that OPEC (Organization of
Petroleum Exporting Countries) operates as a car-
tel and is able to set petroleum prices by restricting
supplies. Do you agree? Explain.

* = Answer provided at www.wiley.com/college/
salvatore.

This appendix presents the formal derivation of offer curves, using a technique perfected
by James Meade. In Section A4.1, we derive a trade indifference curve for Nation 1, and in
Section A4.2, its trade indifference map. In Section A4.3, Nation 1’s offer curve is derived
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from its trade indifference map and various relative commodity prices at which trade could
take place. Section A4.4 outlines the derivation of Nation 2’s offer curve in relation to
Nation 1’s offer curve. In Section A4.5, we present the complete general equilibrium model
showing production, consumption, and trade in both nations simultaneously. Finally, in
Section A4.6 we examine multiple and unstable equilibria.

A4.1 Derivation of a Trade Indifference Curve for Nation 1

The second (upper-left) quadrant of Figure 4.7 shows the familiar production frontier
and community indifference curve I for Nation 1. The only difference between this and
Figure 3.3 is that now the production frontier and community indifference curve / are in
the second rather than the first quadrant, and quantities are measured from right to left
instead of from left to right. (The reason for this will become evident in a moment.) As in
Figure 3.3, Nation 1 is in equilibrium at point A in the absence of trade by producing and
consuming 50X and 60Y.

Now let us slide Nation 1’s production block, or frontier, along indifference curve I so
that the production block remains tangent to indifference curve / and the commodity axes
are kept parallel at all times. As we do this, the origin of the production block will trace
out curve 71 (see Figure 4.7). Point A™ is derived from the tangency at A, point B~ from
the tangency at B, point W~ from the tangency at W (not shown to keep the figure simple),
and point Z* from the tangency at Z.

Curve T1 is Nation 1’s trade indifference curve, corresponding to its indifference curve /.
TI shows the various trade situations that would keep Nation 1 at the same level of welfare
as in the initial no-trade situation. For example, Nation 1 is as well off at point A as at point
B, since both points A and B are on the same community indifference curve /. However, at
point A, Nation 1 produces and consumes 50X and 60Y without trade. At point B, Nation 1
would produce 130X and 20Y (with reference to the origin at B") and consume 30X and
70Y (with reference to the origin at O or A") by exporting 100X in exchange for 50Y (see
the figure).

Thus, a trade indifference curve shows the various trade situations that provide a nation
equal welfare. The level of welfare shown by a trade indifference curve is given by the
community indifference curve, from which the trade indifference curve is derived. Also
note that the slope of the trade indifference curve at any point is equal to the slope at the
corresponding point on the community indifference curve from which the trade indifference
curve is derived.

A4.2 Derivation of Nation 1's Trade Indifference Map

There is one trade indifference curve for each community indifference curve. Higher com-
munity indifference curves (reflecting greater national welfare) will give higher trade indif-
ference curves. Thus, a nation’s trade indifference map can be derived from its community
indifference curve map.

Figure 4.8 shows the derivation of trade indifference curve 77 from community indif-
ference curve I (as in Figure 4.7) and the derivation of trade indifference curve TIII from
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40 60 80 100

FIGUREA.7. Derivation of a Trade Indifference Curve for Nation 1.

Trade indifference curve Tl is derived by sliding Nation 1's production frontier, or block, along its

indifference curve | so that the production block remains tangent to indifference curve | and the commodity

axes are kept parallel at all times. As we do this, the origin of the production block will trace out Tl. This

shows the various trade situations that would keep Nation 1 at the same level of welfare as in the initial
$ no-trade situation (given by point A on indifference curve ).

community indifference curve /Il for Nation 1. Note that community indifference curve 111
is the one shown in Figure 3.2. To reach community indifference curve /Il in Figure 4.8, the
production block must be shifted up parallel to the axes until it is tangent to that community
indifference curve. Thus, the tangency point J gives J on TIII. Tangency point E would
give E " on TII, and so on.

Figure 4.8 shows only the derivation of 77 and 7III (to keep the figure simple). How-
ever, for each indifference curve for Nation 1, we could derive the corresponding trade
indifference curve and obtain the entire trade indifference map of Nation 1.

A4.3 Formal Derivation of Nation 1's Offer Curve

A nation’s offer curve is the locus of tangencies of the relative commodity price lines
at which trade could take place with the nation’s trade indifference curves. The formal
derivation of Nation 1’s offer curve is shown in Figure 4.9.

In Figure 4.9, TI and TII are Nation 1’s trade indifference curves, derived from its
production block and community indifference curves, as illustrated in Figure 4.8. Lines P,,
Pg, Py, P;', and P,’ from the origin refer to relative prices of commodity X at which trade
could take place (as in Figure 4.5).

Joining the origin with tangency points H, E, R, S, and T gives Nation 1’s offer curve.
This is the same offer curve that we derived with a simpler technique in Figure 4.3. The only
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FIGURE 4.8. Derivation of Nation 1's Trade Indifference Map.

Trade indifference curve Tl is derived from Nation 1's indifference curve |, as shown in Figure 4.7. Trade

indifference curve TIIl is similarly derived by sliding Nation 1's production block along its indifference

curve lll while keeping the axes always parallel. Higher community indifference curve lll gives higher trade

indifference curve TIIl. For each indifference curve, we could derive the corresponding trade indifference
'@“ curve and obtain the entire trade indifference map of Nation 1.

difference is that now we have derived the top and backward-bending portion of Nation
1’s offer curve as well. As defined earlier, Nation 1’s offer curve shows the amount of
imports of commodity Y that Nation 1 demands to be willing to supply various amounts of
commodity X for export. Note that the greater Nation 1’s terms of trade are, the higher is
the trade indifference curve reached and the greater is Nation 1’s welfare.

From Figure 4.9, we can see that as its terms of trade rise from P, = % to Py, = 15,
Nation 1 offers more and more exports of commodity X in exchange for more and more
imports of commodity Y. At point R, Nation 1 offers the maximum amount of 70X for
export. Past point R, Nation 1 will only export less and less of commodity X in exchange
for more and more imports of commodity Y. The reason for the backward bend in Nation 1’s
offer curve past point R is generally the same as the reason (discussed in Section 4.3B) that
gives the offer curve its shape and curvature before the bend. Past point R, the opportunity
cost of X has risen so much and the marginal rate of substitution of X for Y has fallen so
much that Nation 1 is only willing to offer less and less of X for more and more of Y.

The shape of Nation 1’s offer curve can also be explained in terms of the substitution
and income effects on Nation 1’s home demand for commodity X. As Py /Py rises, Nation 1
tends to produce more of commodity X and demand less of it. As a result, Nation 1 has
more of commodity X available for export. At the same time, as Py /Py rises, the income of
Nation 1 tends to rise (because it exports commodity X), and when income rises, more of
every normal good is demanded in Nation 1, including commodity X. Thus, by itself, the
income effect tends to reduce the amount of commodity X available to Nation 1 for export,

&
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FIGURE4.9. Formal Derivation of Nation 1's Offer Curve.

Curves Tl to Tlll are Nation 1's trade indifference curves, derived from its production block and community
indifference curves, as illustrated in Figure 4.8. Lines P,, P, Pg, P/, P/, and P,’ from the origin refer to
relative prices of commodity X at which trade could take place. Joining the origin with tangency points of
price lines with trade indifference curves gives Nation 1's offer curve. This is elastic up to point R, unitary
elastic at point R, and inelastic over its backward-bending portion.

while the substitution effect tends to increase it. These effects operate simultaneously. Up
to Py /Py = 1'% (i.e., up to point R), the substitution effect overwhelms the opposite income
effect, and Nation 1 supplies more of commodity X for export. At Py /Py > 1'5, the income
effect overwhelms the opposite substitution effect, and Nation 1 supplies less of commodity
X for export (i.e., Nation 1’s offer curve bends backward).

Note that Nation 1’s offer curve also represents its demand for imports of commodity Y,
not in terms of the price of imports (as along a usual demand curve), but in terms of total
expenditures in terms of the nation’s exports of commodity X. As Nation 1’s terms of trade
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rise (and Py/Py falls) so that it demands more imported Y, its expenditures in terms of
commodity X rise up to point R, reach the maximum at point R, and fall past R. Thus, the
nation’s offer curve is elastic up to point R, unitary elastic at point R, and inelastic past
point R.

We can now understand (at least intuitively) why the nation with the weaker or less
intense demand for the other nation’s export commodity has an offer curve with a greater
curvature (i.e., less elasticity) and gains more from trade than the nation with the stronger
or more intense demand (refer to Problem 5).

This is sometimes referred to as the law of reciprocal demand, first expounded numeri-
cally by John Stuart Mill (another British classical economist) and subsequently generalized
and visualized with offer curves, or reciprocal demand curves.

Problem Starting with Nation 1’s offer curve, the more advanced student should attempt
to sketch (a) Nation 1’s demand curve for imports of commodity Y (with Py /Py along the
vertical axis) and (b) Nation 1’s supply curve for exports of commodity X (with Py/Py
along the vertical axis).

A4.4 Outline of the Formal Derivation of Nation 2's Offer Curve

Nation 2’s offer curve can be formally derived in a completely analogous way from its
trade indifference map and the various relative commodity prices at which trade could take
place. This is outlined in Figure 4.10 without repeating the entire process.

Quadrant 2 of Figure 4.10 shows Nation 1’s production frontier, or block, and indifference
curves / and /I1, while quadrant 4 shows the same things for Nation 2. Nation 2’s production
frontier and indifference curves are placed in quadrant 4 so that its offer curve will be derived
in the proper relationship to Nation 1’s offer curve in quadrant 1.

Nation 1’s offer curve in quadrant 1 of Figure 4.10 was derived from its trade indifference
map in Figure 4.9. Note that Nation 1’s offer curve bends in the same direction as its
community indifference curves. In a completely analogous way, Nation 2’s offer curve in
quadrant 1 of Figure 4.10 can be derived from its trade indifference map and bends in the
same direction as its community indifference curves in quadrant 4.

The offer curves of Nation 1 and Nation 2 in quadrant 1 of Figure 4.10 are the offer
curves of Figure 4.5 and define the equilibrium-relative commodity price of Py = 1 at their
intersection. As will be seen in the next section, only at point £ does general equilibrium
exist.

Problem Draw a figure showing Nation 2’s trade indifference curves that would give its
offer curve, including its backward-bending portion.

A4.5 General Equilibrium of Production, Consumption,
and Trade

Figure 4.11 brings together in one diagram all the information about production, consump-
tion, and trade for the two nations in equilibrium. The production blocks of Nation 1 and
Nation 2 are joined at point E~ (the same as point E in Figure 4.10), where the offer curves
of the two nations cross.
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FIGURE 4.10. Outline of the Formal Derivation of Nation 2's Offer Curve.

Nation 2’s offer curve can be formally derived from its trade indifference map and the various relative
commodity prices at which trade could take place, as was done for Nation 1. This is simply outlined
here without repeating the entire process. Thus, Nation 1’s offer curve in quadrant 1 is derived from its
production block and indifference curves in quadrant 2 and bends in the same direction as its indifference
curves. Nation 2’s offer curve in quadrant 1 could similarly be derived from its production block and
indifference curves in quadrant 4 and bends in the same direction as its indifference curves.

With trade, Nation 1 produces 130X and 20Y (point E with reference to point E) and
consumes 70X and 80Y (the same point E but with reference to the origin, O) by exchanging
60X and 60Y with Nation 2. On the other hand, Nation 2 produces 40X and 120Y (point
E’ with reference to point E°) and consumes 100X and 60Y (the same point £’ but with
reference to the origin) by exchanging 60Y for 60X with Nation 1.

International trade is in equilibrium with 60X exchanged for 60Y at Py = 1. This is
shown by the intersection of offer curves 1 and 2 at point E". P = 1 is also the relative
commodity price of X prevailing domestically in Nations 1 and 2 (see the relative price line
tangent to each nation’s production blocks at points E and E’, respectively). Thus, producers,
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consumers, and traders in both nations all respond to the same set of equilibrium-relative
commodity prices.

Note that point E on Nation 1’s indifference curve III measures consumption in relation
to the origin, O, while the same point £ on Nation 1’s production block measures production
from point E”. Finding Nation 1’s indifference curve III tangent to its production block at
point E seems different but is in fact entirely consistent and confirms the results of Figure
3.4 for Nation 1. The same is true for Nation 2.

Figure 4.11 summarizes and confirms all of our previous results and the conclusions of
our trade model (compare, for example, Figure 4.11 with Figure 3.4). Thus, Figure 4.11
is a complete general equilibrium model (except for the fact that it deals with only two
nations and two commodities). The figure is admittedly complicated. But this is because it
summarizes in a single graph a tremendous amount of very useful information. Figure 4.11
is the pinnacle of the neoclassical trade model. The rewards of mastering it are great indeed
in terms of future deeper understanding.

PB=1 120 _/

- Nation 1 Pg= Pg=1

I
I
I
I
I
I
|
0 20 40 60 80 10
I
I
I
I

140
120
T40 Nation 2 Pe=
60
+ 80
n
Y

FIGUREA.11. Meade’s General Equilibrium Trade Model.

The production blocks of Nations 1 and 2 are joined at point E* (the same as point E in Figure 4.10),
where the offer curves of the two nations cross. With trade, Nation 1 produces 130X and 20Y (point E with
reference to point E') and consumes 70X and 80Y (the same point E but with reference to the origin) by
exchanging 60X and 60Y with Nation 2. On the other hand, Nation 2 produces 40X and 120Y and consumes
100X and 60Y by exchanging 60Y for 60X with Nation 1. International trade is in equilibrium at point E".
Pg = 1is the equilibrium-relative commodity price prevailing in international trade and domestically in
each nation.
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A4.6 Multiple and Unstable Equilibria

In Figure 4.12, offer curve 1 and offer curve 2 intersect at three points (A, B, and C) where
at least one of the offer curves is inelastic. Equilibrium points B and C are stable, while
equilibrium point A is unstable. The reason is that a small displacement from point A will
give rise to economic forces that will automatically shift the equilibrium point farther away
from A and toward either B or C.

For example, at P;, Nation 2 will demand GH more of commodity X than Nation 1
is willing to export at that price. At the same time, Nation 1 will demand FH less of
commodity Y than Nation 2 wants to export at P,. For both reasons, Py/Py, will rise until
point B is reached. Past point B, Nation 1 will demand more of commodity Y than Nation 2
is willing to offer, and Nation 2 will demand less of commodity X than Nation 1 wants to
export, so that Py/P, will fall until the nations have moved back to point B. Thus, point B
is a point of stable equilibrium.

On the other hand, if for whatever reason Py/Py falls below P, (see Figure 4.12),
automatic forces will come into play that will push the nations to equilibrium point C,
which is also a point of stable equilibrium.

Problem Draw two relative commodity price lines on Figure 4.12, one between point A
and point C and one intersecting both offer curves to the right of point C. Starting from
each of the two price lines that you have drawn, explain the forces that will automatically
push the nations toward equilibrium point C.

& v

0

FIGURE4.12. Stable and Unstable Equilibria.

Equilibrium point A is unstable because any displacement from it will give rise to economic forces that
will automatically move the nations even farther away from it and toward either point B or point C. For
example, at P, Nation 2 demands GH more of commodity X than Nation 1is willing to export at that price.
At the same time, Nation 1 demands FH less of commodity Y than Nation 2 wants to export at P. For both
reasons, P, /P, will rise until point B is reached. Any small displacement away from point B will push the
nations back to point B. On the other hand, if P,/P, falls below P,, the nations will be pushed toward
stable equilibrium point C.




(c) ketabton.com: The Digital Library

&

SELECTED BIBLIOGRAPHY

For a problem-solving approach to the material covered in this
chapter, see:

B D. Salvatore, Theory and Problems of International Eco-
nomics, 4th ed. (New York: McGraw-Hill, 1996), ch. 3 (sects.
3.3 to 3.6).

An excellent discussion of offer curves is found in:

B A. P. Lerner, “The Diagrammatic Representation of Demand

Conditions in International Trade,” 1934,

pp. 319-334.

B G. Haberler, The Theory of International Trade (London: W.
Hodge & Co., 1936), ch. 11.

Economica,

INTERNet

Online current and historical data on energy prices in gen-

eral and petroleum prices in particular are available from

the Energy Information Administration at:
http://www.eia.doe.gov

Historical series on export and import unit values, which
are used to determine the terms of trade of 45 countries,

Salvatore cO4.tex V2 -10/26/2012

Demand and Supply, Offer Curves, and the Terms of Trade

B J. Viner, Studies in the Theory of International Trade (New
York: Harper & Brothers, 1937), ch. 9.

For the law of reciprocal demand, see:

W J. S. Mill, Principles of Political Economy (New York: Kelly,
1965, a reprint of Mill’s 1848 treatise), ch. 18.

For the formal derivation of offer curves perfected by Meade and

presented in the appendix to this chapter, see:

B J. E. Meade, A Geometry of International Trade (London:
George Allen & Unwin, 1952), chs. 1-4.

as well as other specific commodity prices, are found in
International Financial Statistics, published monthly and
yearly by the International Monetary Fund (IMF). See:

http://www.imf.org

12:58 A.M.

Page 108



(c) ketabton.com: The Digital Library

‘$‘ Salvatore c05.tex V2 -10/26/2012 12:56 A.M._ Page 109

Factor Endowments and chapter
the Heckscher-0Ohlin Theory

LEARNING GOALS:
After reading this chapter, you should be able to:

e Explain how comparative advantage is based on
differences in factor endowments across nations

e Explain how trade affects relative factor prices within
and across nations

e Explain why trade is likely to be only a small reason for
higher skilled—unskilled wage inequalities

5.1 Introduction

In this chapter, we extend our trade model in two important directions. First, we
explain the basis of (i.e., what determines) comparative advantage. We have seen
in previous chapters that the difference in relative commodity prices between two
nations is evidence of their comparative advantage and forms the basis for mutually
beneficial trade. We now go one step further and explain the reason, or cause, for
the difference in relative commodity prices and comparative advantage between
the two nations. The second way we extend our trade model is to analyze the
effect that international trade has on the earnings of factors of production in the
two trading nations. That is, we want to examine the effect of international trade
on the earnings of labor as well as on international differences in earnings.

These two important questions were left largely unanswered by Smith, Ricardo,
and Mill. According to classical economists, comparative advantage was based
on the difference in the productivity of labor (the only factor of production
they explicitly considered) among nations, but they provided no explanation for
such a difference in productivity, except for possible differences in climate. The
Heckscher—Ohlin theory goes much beyond that by extending the trade model of
the previous two chapters to examine the basis for comparative advantage and the
effect that trade has on factor earnings in the two nations.

Section 5.2 deals with the assumptions of the theory. Section 5.3 clarifies the
meaning of factor intensity and factor abundance, and explains how the latter is
related to factor prices and the shape of the production frontier in each nation.
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Section 5.4 presents the Heckscher—Ohlin model proper and illustrates it graphically. The
effect of international trade on factor earnings and income distribution in the two nations is
examined in Section 5.5. The chapter concludes with Section 5.6, which reviews empirical
tests of the Heckscher—Ohlin trade model. The appendix presents the formal derivation of
the factor—price equalization theorem and introduces more advanced tools for empirically
testing the Heckscher—Ohlin trade model.

5.2 Assumptions of the Theory

The Heckscher—Ohlin theory is based on a number of simplifying assumptions (some made
only implicitly by Heckscher and Ohlin). Rather than note these assumptions along the way
as they are needed in the analysis, it is both logical and convenient to present them together
and explain their meaning at this point. This will not only allow us to view the theory to
be presented in a better perspective but will also make the presentation smoother and more
direct. To make the theory more realistic, we will relax these assumptions in the next chapter
and examine the effect that such relaxation has on the conclusions reached in this chapter.

5.2a The Assumptions

The Heckscher—Ohlin theory is based on the following assumptions:

1. There are two nations (Nation 1 and Nation 2), two commodities (commodity X and
commodity Y), and two factors of production (labor and capital).

Both nations use the same technology in production.

Commodity X is labor intensive, and commodity Y is capital intensive in both nations.
Both commodities are produced under constant returns to scale in both nations.
There is incomplete specialization in production in both nations.

Tastes are equal in both nations.

There is perfect competition in both commodities and factor markets in both nations.

There is perfect factor mobility within each nation but no international factor mobility.

® ® AR WD

There are no transportation costs, tariffs, or other obstructions to the free flow of
international trade.

10. All resources are fully employed in both nations.

11. International trade between the two nations is balanced.

5.28 Meaning of the Assumptions

The meaning of assumption 1 (two nations, two commodities, and two factors) is clear, and
it is made in order to be able to illustrate the theory with a two-dimensional figure. This
assumption is made with the knowledge (discussed in the next chapter) that its relaxation (so
as to deal with the more realistic case of more than two nations, more than two commodities,
and more than two factors) will leave the conclusions of the theory basically unchanged.

&
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Assumption 2 (that both nations use the same technology) means that both nations have
access to and use the same general production techniques. Thus, if factor prices were the
same in both nations, producers in both nations would use exactly the same amount of
labor and capital in the production of each commodity. Since factor prices usually differ,
producers in each nation will use more of the relatively cheaper factor in the nation to
minimize their costs of production.

Assumption 3 (that commodity X is labor intensive and commodity Y is capital intensive)
means that commodity X requires relatively more labor to produce than commodity Y in
both nations. In a more technical and precise way, this means that the labor—capital ratio
(L/K) is higher for commodity X than for commodity Y in both nations at the same relative
factor prices. This is equivalent to saying that the capital-labor ratio (K/L) is lower for
X than for Y. But it does not mean that the K/L ratio for X is the same in Nation 1 and
Nation 2, only that K/L is lower for X than for Y in both nations. This point is so important
that we will use Section 5.3A to clarify it.

Assumption 4 (constant returns to scale in the production of both commodities in both
nations) means that increasing the amount of labor and capital used in the production of any
commodity will increase output of that commodity in the same proportion. For example, if
Nation 1 increases by 10 percent both the amount of labor and the amount of capital that
it uses in the production of commodity X, its output of commodity X will also increase by
10 percent. If it doubles the amount of both labor and capital used, its output of X will also
double. The same is true for commodity Y and in Nation 2.

Assumption 5 (incomplete specialization in production in both nations) means that even
with free trade both nations continue to produce both commodities. This implies that neither

'@ of the two nations is “very small.”

Assumption 6 (equal tastes in both nations) means that demand preferences, as reflected
in the shape and location of indifference curves, are identical in both nations. Thus, when
relative commodity prices are equal in the two nations (as, for example, with free trade), both
nations will consume X and Y in the same proportion. This is illustrated in Section 5.4c.

Assumption 7 (perfect competition in both commodities and factor markets) means that
producers, consumers, and traders of commodity X and commodity Y in both nations are
each too small to affect the price of these commodities. The same is true for each user
and supplier of labor time and capital. Perfect competition also means that, in the long
run, commodity prices equal their costs of production, leaving no (economic) profit after all
costs (including implicit costs) are taken into account. Finally, perfect competition means
that all producers, consumers, and owners of factors of production have perfect knowledge
of commodity prices and factor earnings in all parts of the nation and in all industries.

Assumption 8 (perfect internal factor mobility but no international factor mobility) means
that labor and capital are free to move, and indeed do move quickly, from areas and industries
of lower earnings to areas and industries of higher earnings until earnings for the same type
of labor and capital are the same in all areas, uses, and industries of the nation. On the other
hand, there is zero international factor mobility (i.e., no mobility of factors among nations),
so that international differences in factor earnings would persist indefinitely in the absence
of international trade.

Assumption 9 (no transportation costs, tariffs, or other obstructions to the free flow
of international trade) means that specialization in production proceeds until relative
(and absolute) commodity prices are the same in both nations with trade. If we allowed
for transportation costs and tariffs, specialization would proceed only until relative (and
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absolute) commodity prices differed by no more than the costs of transportation and the
tariff on each unit of the commodity traded.

Assumption 10 (all resources are fully employed in both nations) means that there are
no unemployed resources or factors of production in either nation.

Assumption 11 (international trade between the two nations is balanced) means that the
total value of each nation’s exports equals the total value of the nation’s imports.

5.3 Factor Intensity, Factor Abundance, and the Shape
of the Production Frontier

Since the Heckscher—Ohlin theory to be presented in Section 5.4 is expressed in terms
of factor intensity and factor abundance, it is crucial that the meaning of these terms be
very clear and precise. Hence, the meaning of factor intensity is explained and illustrated
in Section 5.3aA. In Section 5.3B, we examine the meaning of factor abundance and its
relationship to factor prices. Finally, in Section 5.3c, we focus on the relationship between
factor abundance and the shape of the production frontier of each nation.

5.3a Factor Intensity

In a world of two commodities (X and Y) and two factors (labor and capital), we say that
commodity Y is capital intensive if the capital-labor ratio (K/L) used in the production of
Y is greater than K/L used in the production of X.

For example, if two units of capital (2K) and two units of labor (2L) are required to
produce one unit of commodity Y, the capital-labor ratio is one. That is, % in the production
of Y. If at the same time 1K and 4L are required to produce one unit of X, K /L = Y for
commodity X. Since K/L = 1 for Y and K /L = Y for X, we say that Y is K intensive and
X is L intensive.

Note that it is not the absolute amount of capital and labor used in the production of
commodities X and Y that is important in measuring the capital and labor intensity of the two
commodities, but the amount of capital per unit of labor (i.e., K/L). For example, suppose
that 3K and 12L (instead of 1K and 4L) are required to produce 1X, while to produce 1Y
requires 2K and 2L (as indicated earlier). Even though to produce 1X requires 3K, while
to produce 1Y requires only 2K, commodity Y would still be the K -intensive commodity
because K/L is higher for Y than for X. That is, K /L = % for Y, but K /L = %, = Y for X.

If we plotted capital (K) along the vertical axis of a graph and labor (L) along the
horizontal axis, and production took place along a straight-line ray from the origin, the slope
of the line would measure the capital-labor ratio (K/L) in the production of the commodity.
This is shown in Figure 5.1.

Figure 5.1 shows that Nation 1 can produce 1Y with 2K and 2L. With 4K and 4L, Nation
1 can produce 2Y because of constant returns to scale (assumption 4). Thus, K/L = % =
% =1 for Y. This is given by the slope of 1 for the ray from the origin for commodity Y
in Nation 1 (see the figure). On the other hand, 1K and 4L are required to produce 1X, and
2K and 8L to produce 2X, in Nation 1. Thus, K /L = Y for X in Nation 1. This is given
by the slope of Y for the ray from the origin for commodity X in Nation 1. Since K/L, or
the slope of the ray from the origin, is higher for commodity Y than for commodity X, we
say that commodity Y is K intensive and commodity X is L intensive in Nation 1.
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FIGURES.1. Factor Intensities for Commodities X and Y in Nations 1 and 2.

In Nation 1, the capital-labor ratio (K/L) equals 1 for commodity Y and K/L = Y for commodity X. These
are given by the slope of the ray from the origin for each commodity in Nation 1. Thus, commodity Y is
the K-intensive commodity in Nation 1. In Nation 2, K/L = 4 for Y and K/L =1 for X. Thus, commodity Y is
the K-intensive commodity, and commodity X is the L-intensive commodity in both nations. Nation 2 uses
a higher K/L than Nation 1 in the production of both commodities because the relative price of capital
(r/w) is lower in Nation 2. If r/w declined, producers would substitute K for L in the production of both
commodities to minimize their costs of production. As a result, K/L would rise for both commodities.

-E‘} In Nation 2, K/L (or the slope of the ray) is 4 for Y and 1 for X (see Figure 5.1).
Therefore, Y is the K -intensive commodity, and X is the L-intensive commodity in Nation
2 also. This is illustrated by the fact that the ray from the origin for commodity Y is steeper
(i.e., has a greater slope) than the ray for commodity X in both nations.

Even though commodity Y is K intensive in relation to commodity X in both nations,
Nation 2 uses a higher K/L in producing both Y and X than Nation 1. For Y, K/L = 4 in
Nation 2 but K/L = 1 in Nation 1. For X, K/L = 1 in Nation 2 but K/L = Y% in Nation 1.
The obvious question is: Why does Nation 2 use more K -intensive production techniques
in both commodities than Nation 1? The answer is that capital must be relatively cheaper in
Nation 2 than in Nation 1, so that producers in Nation 2 use relatively more capital in the
production of both commodities to minimize their costs of production. But why is capital
relatively cheaper in Nation 2? To answer this question, we must define factor abundance
and examine its relationship to factor prices.

Before doing this, however, we must settle one other related point of crucial importance.
This refers to what happens if, for whatever reason, the relative price of capital falls. Pro-
ducers would substitute capital for labor in the production of both commodities to minimize
their costs of production. As a result, both commodities would become more K intensive.
However, only if K/L in the production of commodity Y exceeds K/L in the production
of commodity X at all possible relative factor prices can we say unequivocally that com-
modity Y is the K -intensive commodity. This is basically an empirical question and will be
explored in Section 5.6. For now, we will assume that this is true (i.e., that commodity Y
remains the K -intensive commodity at all possible relative factor prices).

To summarize, we say that commodity Y is unequivocally the K -intensive commodity if
K/L is higher for commodity Y than for commodity X at all possible relative factor prices.
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Nation 2 uses a higher K/L in the production of both commodities because the relative price
of capital is lower in Nation 2 than in Nation 1. If the relative price of capital declines,
producers will substitute K for L in the production of both commodities to minimize their
costs of production. Thus, K/L will rise for both commodities, but Y continues to be the
K -intensive commodity.

5.38 Factor Abundance

There are two ways to define factor abundance. One way is in terms of physical units (i.e.,
in terms of the overall amount of capital and labor available to each nation). Another way
to define factor abundance is in terms of relative factor prices (i.e., in terms of the rental
price of capital and the price of labor time in each nation).

According to the definition in terms of physical units, Nation 2 is capital abundant if
the ratio of the total amount of capital to the total amount of labor (TK/TL) available in
Nation 2 is greater than that in Nation 1 (i.e., if TK/TL for Nation 2 exceeds TK/TL for
Nation 1). Note that it is not the absolute amount of capital and labor available in each
nation that is important but the ratio of the total amount of capital to the total amount of
labor. Thus, Nation 2 can have less capital than Nation 1 and still be the capital-abundant
nation if 7K/TL in Nation 2 exceeds TK/TL in Nation 1.

According to the definition in terms of factor prices, Nation 2 is capital abundant if the
ratio of the rental price of capital to the price of labor time (Pg/P;) is lower in Nation 2
than in Nation 1 (i.e., if Px/P; in Nation 2 is smaller than P /P; in Nation 1). Since the
rental price of capital is usually taken to be the interest rate (r) while the price of labor
time is the wage rate (w), Pg/P; = r/w. Once again, it is not the absolute level of r that
determines whether or not a nation is the K-abundant nation, but »/w. For example, r may
be higher in Nation 2 than in Nation 1, but Nation 2 will still be the K-abundant nation if
r/w is lower there than in Nation 1.

The relationship between the two definitions of factor abundance is clear. The definition
of factor abundance in terms of physical units considers only the supply of factors. The def-
inition in terms of relative factor prices considers both demand and supply (since we know
from principles of economics that the price of a commodity or factor is determined by both
demand and supply considerations under perfect competition). Also from principles of eco-
nomics, we know that the demand for a factor of production is a derived demand—derived
from the demand for the final commodity that requires the factor in its production.

Since we have assumed that tastes, or demand preferences, are the same in both nations,
the two definitions of factor abundance give the same conclusions in our case. That is, with
TK/TL larger in Nation 2 than in Nation 1 in the face of equal demand conditions (and
technology), Py /P; will be smaller in Nation 2. Thus, Nation 2 is the K-abundant nation
in terms of both definitions.

This is not always the case. For example, it is conceivable that the demand for commodity
Y (the K-intensive commodity), and therefore the demand for capital, could be so much
higher in Nation 2 than in Nation 1 that the relative price of capital would be higher in
Nation 2 than in Nation 1 (despite the relatively greater supply of capital in Nation 2). In
that case, Nation 2 would be considered K abundant according to the definition in physical
terms and L abundant according to the definition in terms of relative factor prices.

In such situations, it is the definition in terms of relative factor prices that should be used.
That is, a nation is K abundant if the relative price of capital is lower in it than in the other
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nation. In our case, there is no such contradiction between the two definitions. Nation 2 is
K abundant and Nation 1 is L abundant in terms of both definitions. We will assume this
to be the case throughout the rest of the chapter, unless otherwise explicitly indicated.

5.3c Factor Abundance and the Shape
of the Production Frontier

Since Nation 2 is the K-abundant nation and commodity Y is the K-intensive commodity,
Nation 2 can produce relatively more of commodity Y than Nation 1. On the other hand,
since Nation 1 is the L-abundant nation and commodity X is the L-intensive commodity,
Nation 1 can produce relatively more of commodity X than Nation 2. This gives a production
frontier for Nation 1 that is relatively flatter and wider than the production frontier of Nation
2 (if we measure X along the horizontal axis).

In Figure 5.2, we have plotted the production frontiers of Nation 1 and Nation 2 on the
same set of axes. (These are the same production frontiers introduced with Figure 3.1 and
used throughout Chapters 3 and 4.) Since Nation 1 is the L-abundant nation and commod-
ity X is the L-intensive commodity, Nation 1’s production frontier is skewed toward the
horizontal axis, which measures commodity X. On the other hand, since Nation 2 is the
K-abundant nation and commodity Y is the K -intensive commodity, Nation 2’s production
frontier is skewed toward the vertical axis measuring commodity Y. The production frontiers
are plotted on the same set of axes so that the difference in their shape is more clearly
evident and because this will facilitate the illustration of the Heckscher—Ohlin model in
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FIGURE5.2. The Shape of the Production Frontiers of Nation 1 and Nation 2.

The production frontier of Nation 1 is flatter and wider than the production frontier of Nation 2, indicating
that Nation 1 can produce relatively more of commodity X than Nation 2. The reason for this is that Nation
1is the L-abundant nation and commodity X is the L-intensive commodity.
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Section 5.4c. Case Study 5-1 presents the relative resource endowments of various countries,
and Case Study 5-2 gives the capital stock per worker for a number of leading developed

and developing countries.

Relative Resource Endowments of Various Countries

Table 5.1 gives the share of the world’s resource
endowments of (1) land, (2) physical capital, (3)
research and development (R&D) scientists, (4)
highly skilled labor, (5) medium-skilled labor,
and (6) unskilled labor, as well as the share of
world GDP, for most of the leading developed and
developing countries in 2006 (more recent data were
not available for all resource endowments). Arable
land is the general resource to produce agricultural
products; physical capital refers to machinery,
factories, and other nonhuman means of production;
R&D scientists refers to the most highly skilled
labor with more than tertiary (college) education
and used to produce the most highly technologi-

cal products; highly skilled labor is labor that has
completed tertiary or college education; unskilled
labor is labor that has no education beyond primary
education. A nation is broadly defined as having
a relative abundance of those factors for which
its share of the world availability of that factor
exceeds the nation’s share of world output (GDP
in terms of purchasing power).

The table shows that the U.S. share of the
world availability of R&D scientists and highly
skilled labor exceeds its share of world GDP; it
is about the same as its share of world output
for the availability of physical capital, and smaller
than its share of world GDP for arable land and

B TABLE5.1. Factor Endowments of Various Countries as a Percentage of the World

Total in 2006

M (2 Q) (4) ®) 6 V)]
Highly Medium-
Arable Physical R&D Skilled Skilled Unskilled
Country Land Capital Scientists Labor Labor Labor GDP
United States 12.2% 22.0% 24.1% 22.2% 7.5% 0.4% 21.9%
Japan 0.3 14.1 12.3 10.3 4.2 0.2 7.0
Germany 0.8 6.8 4.9 44 33 05 45
United 0.4 2.8 3.2 3.4 2.2 0.1 34
Kingdom
France 13 4.4 35 3.1 1.9 0.1 33
ltaly 0.5 35 1.4 15 23 03 2.8
Canada 3.2 3.0 2.2 3.1 0.9 0.1 2.0
China 10.1 1.1 211 5.9 25.6 24.9 10.2
India 1.2 4.9 1.6 5.9 9.2 21.7 4.5
Russia 85 23 8.1 2.8 6.6 0.1 3.0
Brazil 4.2 2.9 15 2.6 32 2.9 2.7
Korea 0.1 3.3 3.5 2.6 1.7 13 1.7
Mexico 1.8 2.0 0.8 3.2 15 0.2 2.1
Rest of the 45.4 16.7 1.7 29.0 28.4 47.2 30.7
World
World 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source: Author’s calculations on data from: World Bank, OECD, and United Nations Data Bank.

(continued)
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Continued

medium-skilled and unskilled labor. Thus, we
would expect the United States to have a net
export surplus or comparative advantage in the
most highly technological goods that are intensive
in R&D scientists and highly skilled labor, to be
more or less neutral in capital-intensive goods, and
to have a comparative disadvantage in agricultural
and other land and natural resource-intensive
products, as well as in all types of goods produced
with medium-skilled and unskilled labor.

Japan has a relative abundance (and we
expect it to have a comparative advantage) in capi-
tal-intensive products and in products requiring
intensive use of R&D scientists and highly skilled
labor; the United Kingdom does not seem to
have any relative abundance in broadly defined
factors (in fact, the United Kingdom has a relative
abundance of highly skilled financial labor).

Germany and France have a relative abundance
of physical capital and R&D scientists; Italy has a
relative abundance in physical capital; and Canada
is relatively abundant in arable land, physical
capital, R&D scientists, and highly skilled labor.

China has a relative abundance of physical
capital but especially of R&D scientists, medi-
um-skilled labor, and unskilled labor; India has a
relative abundance of arable land, physical capital,
highly skilled, medium-skilled, and unskilled
labor; Russia is relatively abundant in arable land,
R&D scientists, and medium-skilled labor; Brazil
has a relative abundance in all but R&D scientists
and highly skilled labor; Korea has a relative
abundance in physical capital, R&D scientists,
and highly skilled labor; and Mexico is relatively
abundant in highly skilled labor.

B CASE STUDY 5-2 Capital-Labor Ratios of Selected Countries

Table 5.2 gives the capital stock per worker of a
number of developed and developing countries in
2006. Capital stocks are measured in 1990 interna-
tional dollar prices to reflect the actual purchasing
power of the dollar in each country, thus allowing
meaningful international comparisons. The table
shows that the United States has a lower capi-
tal stock per worker than many other industrial or
developed countries (the left-hand part of the table)

B TABLE 5.2.
International Dollar Prices)

but a much higher capital stock per worker than
developing countries (the right-hand part of the
table). From Table 5.2, we can thus infer that
the United States has a comparative advantage in
capital-intensive products with respect to develop-
ing countries but not with respect to many other
developed or industrial countries. This is broadly
consistent with the data presented in Table 5.1.

Capital Stock per Worker of Selected Countries in 2006 (in 1990

Developed Capital Stock Developing Capital Stock
Country per Worker Country per Worker
Japan $111, 615 Korea $45, 235
Canada 89, 652 Mexico 23,921
Germany 87,400 Turkey 20,478
France 85,097 Brazil 16, 650
ltaly 73,966 Russia 16,131
United States 73,282 Thailand 11, 688
Spain 51,814 China 7,485
United Kingdom 44,545 India 5,870

Source: Author’s calculations on UN data.
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Having clarified the meaning of factor intensity and factor abundance, we are now ready
to present the Heckscher—Ohlin theory.

5.4 Factor Endowments and the Heckscher—0hlin
Theory

In 1919, Eli Heckscher, a Swedish economist, published an article titled “The Effect of
Foreign Trade on the Distribution of Income,” in which he presented the outline of what was
to become the “modern theory of international trade.” The article went largely unnoticed
for over ten years until Bertil Ohlin, another Swedish economist and former student of
Heckscher, picked it up, built on it, clarified it, and in 1933 published his famous book
Interregional and International Trade.

We will discuss only Ohlin’s work, since it incorporates all that Heckscher had said in
his article and much more. However, since the essence of the model was first introduced
by Heckscher, due credit is given to him by calling the theory the Heckscher—Ohlin theory.
Ohlin, for his part, shared (with James Meade) the 1977 Nobel prize in economics for his
work in international trade.

The Heckscher—Ohlin (H-O) theory can be presented in a nutshell in the form of two
theorems: the so-called H-O theorem (which deals with and predicts the pattern of trade)
and the factor—price equalization theorem (which deals with the effect of international trade
on factor prices). The factor—price equalization theorem will be discussed in Section 5.5.
In this section, we present and discuss the H-O theorem. We begin with a statement of the
theorem and briefly explain its meaning. Then we examine the general equilibrium nature
of the H-O theory, and finally we give a geometrical interpretation of the model.

5.4An The Heckscher—0Ohlin Theorem

Starting with the assumptions presented in Section 5.2, we can state the Heckscher—
Ohlin theorem as follows: A nation will export the commodity whose production requires the
intensive use of the nation’s relatively abundant and cheap factor and import the commodity
whose production requires the intensive use of the nation’s relatively scarce and expensive

factor. In short, the relatively labor-rich nation exports the relatively labor-intensive

commodity and imports the relatively capital-intensive commodity.

In terms of our previous discussion, this means that Nation 1 exports commodity X
because commodity X is the L-intensive commodity and L is the relatively abundant and
cheap factor in Nation 1. Conversely, Nation 2 exports commodity Y because commodity Y
is the K-intensive commodity and K is the relatively abundant and cheap factor in Nation
2 (i.e., r/w is lower in Nation 2 than in Nation 1).

Of all the possible reasons for differences in relative commodity prices and compara-
tive advantage among nations, the H-O theorem isolates the difference in relative factor
abundance, or factor endowments, among nations as the basic cause or determinant of com-
parative advantage and international trade. For this reason, the H-O model is often referred
to as the factor-proportions or factor-endowment theory. That is, each nation specializes in
the production and export of the commodity intensive in its relatively abundant and cheap
factor and imports the commodity intensive in its relatively scarce and expensive factor.
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Thus, the H-O theorem explains comparative advantage rather than assuming it (as was
the case for classical economists). In other words, the H-O theorem postulates that the
difference in relative factor abundance and prices is the cause of the pretrade difference in
relative commodity prices between two nations. This difference in relative factor and relative
commodity prices is then translated into a difference in absolute factor and commodity
prices between the two nations (as outlined in Section 2.4D). It is this difference in absolute
commodity prices in the two nations that is the immediate cause of trade.

5.48 General Equilibrium Framework of
the Heckscher—0hlin Theory

The general equilibrium nature of the H-O theory can be visualized and summarized with
the use of Figure 5.3. Starting at the lower right-hand corner of the diagram, we see that
tastes and the distribution in the ownership of factors of production (i.e., the distribution
of income) together determine the demand for commodities. The demand for commodities
determines the derived demand for the factors required to produce them. The demand for
factors of production, together with the supply of the factors, determines the price of factors
of production under perfect competition. The price of factors of production, together with
technology, determines the price of final commodities. The difference in relative commodity
prices between nations determines comparative advantage and the pattern of trade (i.e., which
nation exports which commodity).

_Q} Commodity prices

Factor prices

™

Derived demand for factors

Demand for final commodities

N\

Technology Supply of factors Tastes Distribution of ownership
of factors of production

FIGURES.3. General Equilibrium Framework of the Heckscher—0Ohlin Theory.

Beginning at the lower right-hand corner of the diagram, we see that the distribution of ownership of
factors of production or income and tastes determines the demand for commodities. The demand for
factors of production is then derived from the demand for final commodities. The demand for and supply
of factors determine the price of factors. The price of factors and technology determine the price of final
commodities. The difference in relative commodity prices among nations then determines comparative
advantage and the pattern of trade.
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Figure 5.3 shows clearly how all economic forces jointly determine the price of final
commodities. This is what is meant when we say that the H-O model is a general equilibrium
model.

However, out of all these forces working together, the H-O theorem isolates the differ-
ence in the physical availability or supply of factors of production among nations (in the
face of equal tastes and technology) to explain the difference in relative commodity prices
and trade among nations. Specifically, Ohlin assumed equal tastes (and income distribution)
among nations. This gave rise to similar demands for final commodities and factors of pro-
duction in different nations. Thus, it is the difference in the supply of the various factors of
production in different nations that is the cause of different relative factor prices in different
nations. Finally, the same technology but different factor prices lead to different relative
commodity prices and trade among nations. Thus, the difference in the relative supply of
factors leading to the difference in relative factor prices and commodity prices is shown by
the double lines in Figure 5.3.

Note that the H-O model does not require that tastes, distribution of income, and tech-
nology be exactly the same in the two nations for these results to follow. It requires only
that they be broadly similar. The assumptions of equal tastes, distribution of income, and
technology do simplify the exposition and graphical illustration of the theory. They will be
relaxed in Section 6.2.

5.4c Illustration of the Heckscher—Ohlin Theory

The H—O theory is illustrated in Figure 5.4. The left panel of the figure shows the production
frontiers of Nation 1 and Nation 2, as in Figure 5.2. As indicated in Section 5.3c, Nation
1’s production frontier is skewed along the X-axis because commodity X is the L-intensive
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FIGURE5.4. The Heckscher—Ohlin Model.

Indifference curve | is common to both nations because of the assumption of equal tastes. Indifference
curve | is tangent to the production frontier of Nation 1 at point A and tangent to the production frontier
of Nation 2 at A’. This defines the no-trade equilibrium-relative commodity price of P, in Nation 1 and
P, in Nation 2 (see the left panel). Since P, < P,,, Nation 1 has a comparative advantage in commodity
X and Nation 2 in commodity Y. With trade (see the right panel) Nation 1 produces at point B and by
exchanging X for Y reaches point E in consumption (see trade triangle BCE). Nation 2 produces at B’ and
by exchanging Y for X reaches point E’ (which coincides with E). Both nations gain from trade because
they consume on higher indifference curve II.
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commodity, Nation 1 is the L-abundant nation, and both nations use the same technology.
Furthermore, since the two nations have equal tastes, they face the same indifference map.
Indifference curve I (which is common for both nations) is tangent to Nation 1’s production
frontier at point A and to Nation 2’s production frontier at A’. Indifference curve I is the
highest indifference curve that Nation 1 and Nation 2 can reach in isolation, and points A
and A’ represent their equilibrium points of production and consumption in the absence of
trade. Note that although we assume that the two nations have identical tastes (indifference
map), the two nations need not be on the same indifference curve in isolation and end up
on the same indifference map with trade. We only did so in order to simplify the figure.

The tangency of indifference curve I at points A and A" defines the no-trade, or autarky,
equilibrium-relative commodity prices of P, in Nation 1 and P, in Nation 2 (see the figure).
Since P, < P,, Nation 1 has a comparative advantage in commodity X, and Nation 2 has
a comparative advantage in commodity Y.

The right panel shows that with trade Nation 1 specializes in the production of com-
modity X, and Nation 2 specializes in the production of commodity Y (see the direction
of the arrows on the production frontiers of the two nations). Specialization in production
proceeds until Nation 1 has reached point B and Nation 2 has reached point B’, where the
transformation curves of the two nations are tangent to the common relative price line Py.
Nation 1 will then export commodity X in exchange for commodity Y and consume at point
E on indifference curve II (see trade triangle BCE). On the contrary, Nation 2 will export
Y for X and consume at point E’, which coincides with point E (see trade triangle B'C'E").

Note that Nation 1’s exports of commodity X equal Nation 2’s imports of commodity
X (i.e., BC = C'E’). Similarly, Nation 2’s exports of commodity Y equal Nation 1’s

'@‘ imports of commodity Y (i.e., B'C' = CE). At Py/Py > Pg, Nation 1 wants to export
more of commodity X than Nation 2 wants to import at this high relative price of X, and
Py /Py falls toward Pg. On the contrary, at Py/Py < Pp, Nation 1 wants to export less
of commodity X than Nation 2 wants to import at this low relative price of X, and Py/Py
rises toward Py. This tendency of Py/Py could also be explained in terms of commodity Y.

Also to be noted is that point £ involves more of Y but less of X than point A. Nev-
ertheless, Nation 1 gains from trade because point E is on higher indifference curve /1.
Similarly, even though point E’ involves more X but less Y than point A’, Nation 2 is also
better off because point E’ is on higher indifference curve /1. This pattern of specialization
in production and trade and consumption will remain the same until there is a change in
the underlying demand or supply conditions in commodity and factor markets in either or
both nations.

It is now instructive briefly to compare Figure 5.4 with Figure 3.4. In Figure 3.4, the
difference in the production frontiers of the two nations is reinforced by their difference
in tastes, thus making the autarky-relative commodity prices in the two nations differ even
more than in Figure 5.4. On the other hand, the tastes of the two nations could be different
in such a way as to make mutually beneficial trade impossible. This would occur if the
different indifference curves in the two nations were tangent to their respective and different
production frontiers in such a way as to result in equal autarky-relative commodity prices
in the two nations. This is assigned as end-of-chapter Problem 4, with the answer on the
website.

Note also that the H-O theory does not require identical tastes (i.e., equal indifference
curves) in the two nations. It only requires that if tastes differ, they do not differ sufficiently to
neutralize the tendency of different factor endowments and production possibility curves from
leading to different relative commodity prices and comparative advantage in the two nations.
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Thus, in a sense, Figure 3.4 can be regarded as a more general illustration of the H-O model
than Figure 5.4. Case Study 5-3 identifies the factor intensity of various industries and then
Case Study 5-4 examines whether the patterns of trade of some of the leading developed
and developing countries conforms to their factor endowments, as predicted by the H-O

theory.
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Table 5.3 gives the approximate factor intensity of
the major product categories entering into interna-
tional trade. It must be pointed out, however, that
in this age of globalization and outsourcing of parts

and components from abroad, the overall average
factor intensity of a product may be different from
that of some of its parts and components.

B TABLE 5.3. Factor Intensity of Major Product Categories

Capital-Intensive Products:
Iron and steel
Agricultural chemicals

Office and telecommunications equipment
Civilian aircraft, engines, and parts

Arable Land and Other Natural Resource-Intensive Products:
Agricultural products (food and raw materials)
Fuels and mining products (ores and other minerals, fuels, and nonferrous metals)

Automotive products (automotive vehicles, parts, and engines)

R&D Scientists and Other Highly Skilled Labor-Intensive Products:
Chemicals (pharmaceuticals and other chemicals, excluding agricultural)

Machinery (power generating, nonelectrical, and electrical machinery)

Scientific and controlling instruments

Unskilled Labor-Intensive Products
Textiles

Clothing and footwear

Personal and household goods

Source: World Trade Organizations, International Trade Statistics, (Geneva: WTO, 2008); and J.
Romalis, ““Factor Proportions and the Structure Commodity of Trade,”” American Economic Review,

March 2004, pp. 67-97.

B CASE STUDY 5-4 The Factor Intensity of Trade of Various Countries

We now look at trade data for the year 2006 to
determine the factor intensities of the net exports
of the various countries examined in Case Study
5-1 to see if their trade broadly corresponded to
their relative factor endowments.

— United States: In 2006, the United States had
a net export surplus in products intensive in
R&D and other highly skilled labor (such as

chemicals other than pharmaceuticals, aircrafts,
integrated circuits, power-generating machinery,
and scientific and controlling instruments), and
a net import surplus in some natural resource
products (such as fuels) and products intensive
in unskilled labor (such as textiles, clothing, and
personal and household goods). These correspond
to the broad relative factor endowments of the

(continued)
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United States and conform to the predictions of
the H-O theory. On the other hand, the United
States had a net trade deficit in other products
intensive in R&D and highly skilled labor, such
as pharmaceuticals, machinery (other than power
generating machinery), and office and telecommu-
nications equipment, and a net exporter of agricul-
tural products, when we would have expected the
opposite. The United States was also a large net
importer of some capital-intensive products (such
as iron and steel, and automotive products), in
which we would have expected its trade to be
more or less balanced.

Japan: Japan had a large net export surplus in
capital-intensive products and products intensive
in R&D and other highly skilled labor, and a very
large net import surplus in products intensive in
natural resources and unskilled labor—as expected
from Japan’s relative factor endowments. Japan
also had large net imports surplus of commercial
aircrafts.

European Union: As predicted by its relative fac-
tor abundance, the European Union (EU-27) had
a net export surplus in capital-intensive products
and in products intensive in R&D and other highly
skilled labor, and a net import surplus in agricul-
tural products, fuels and mining products, textiles
and clothing, and personal and household goods.
But the EU had also a large net import surplus in
office and telecom equipment, which is not in con-
formity with its relative abundance of R&D and
other highly skilled labor.

Canada: Canada’s trade was dominated by a very
large net export surplus in agricultural products and

fuels and mining products, and a large net import
surplus of products intensive in unskilled labor as
predicted by its relative factor endowments. Con-
trary to its relative abundance, however, Canada
had a net import surplus in almost all other capital
and skill-intensive products, except for automotive
products (which was mostly in balance).

China: As predicted by its relative factor endow-
ments, China had a large import surplus in agricul-
tural, fuel, and mining products, and a large export
surplus in iron and steel, in transport equipment
other than automotive, and in office and telecom
equipment, electrical machinery, textiles, clothing,
and personal and household goods. Contrary to its
relative factor endowments, however, China had net
import surplus in chemicals other than pharmaceu-
ticals, integrated circuits, automotive products, and
power-generating and nonelectrical machinery.

Other Countries: As for the other countries, the
trade of India, Russia, Brazil, Korea, and Mex-
ico reflected to a large extent their relative factor
endowments, but with some major exceptions.

In summary, we can say that a great deal
of the trade of most of the largest developed and
developing countries took place as predicted by the
factor endowment (H-O) theory, but there were
some important exceptions. More rigorous tests
of the H-O theory are discussed in Section 5.6.
Changes in comparative advantage over time are
examined in Chapter 7.

Source: World Trade Organization, International Trade
Statistics, Geneva, 2008.

5.5 Factor-Price Equalization and Income Distribution

In this section, we examine the factor—price equalization theorem, which is really a corol-
lary, since it follows directly from the H-O theorem and holds only if the H-O theorem
holds. It was Paul Samuelson (1970 Nobel prize in economics) who rigorously proved this
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factor—price equalization theorem (corollary). For this reason, it is sometimes referred to as
the Heckscher—Ohlin—Samuelson theorem (H-O-S theorem, for short).

In Section 5.5A, we state the theorem and explain its meaning. Section 5.5B presents an
intuitive proof of the factor—price equalization theorem. In Section 5.5¢, we examine the
related question of the effect of international trade on the distribution of income within each
trading nation. Section 5.5D extends the analysis to the case where one or more factors of
production are not mobile but specific to an industry. Finally, in Section 5.5, we briefly
consider the empirical relevance of the factor—price equalization theorem. The rigorous proof
of the factor—price equalization theorem and of the specific-factors model are presented in
the appendix to this chapter and requires the tools of analysis of intermediate microeconomic
theory reviewed in the appendix to Chapter 3.

5.5A The Factor—Price Equalization Theorem

Starting with the assumptions given in Section 5.2A, we can state the factor—price equaliza-
tion (H-O-S) theorem as follows: International trade will bring about equalization in the
relative and absolute returns to homogeneous factors across nations. As such, international
trade is a substitute for the international mobility of factors.

What this means is that international trade will cause the wages of homogeneous labor
(i.e., labor with the same level of training, skills, and productivity) to be the same in all
trading nations (if all of the assumptions of Section 5.2A hold). Similarly, international trade
will cause the return to homogeneous capital (i.e., capital of the same productivity and risk)
to be the same in all trading nations. That is, international trade will make w the same
in Nation 1 and Nation 2; similarly, it will cause r to be the same in both nations. Both
relative and absolute factor prices will be equalized.

From Section 5.4, we know that in the absence of trade the relative price of commodity X
is lower in Nation 1 than in Nation 2 because the relative price of labor, or the wage rate, is
lower in Nation 1. As Nation 1 specializes in the production of commodity X (the L-intensive
commodity) and reduces its production of commodity Y (the K -intensive commodity), the
relative demand for labor rises, causing wages (w) to rise, while the relative demand for
capital falls, causing the interest rate () to fall. The exact opposite occurs in Nation 2. That
is, as Nation 2 specializes in the production of Y and reduces its production of X with trade,
its demand for L falls, causing w to fall, while its demand for K rises, causing r to rise.

To summarize, international trade causes w to rise in Nation 1 (the low-wage nation)
and to fall in Nation 2 (the high-wage nation). Thus, international trade reduces the pretrade
difference in w between the two nations. Similarly, international trade causes r to fall
in Nation 1 (the K-expensive nation) and to rise in Nation 2 (the K-cheap nation), thus
reducing the pretrade difference in r between the two nations. This proves that international
trade tends to reduce the pretrade difference in w and r between the two nations.

We can go further and demonstrate that international trade not only tends to reduce the
international difference in the returns to homogeneous factors, but would in fact bring about
complete equalization in relative factor prices when all of the assumptions made hold. This
is so because as long as relative factor prices differ, relative commodity prices differ and
trade continues to expand. But the expansion of trade reduces the difference in factor prices
between nations. Thus, international trade keeps expanding until relative commodity prices
are completely equalized, which means that relative factor prices have also become equal
in the two nations.
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5.58 Relative and Absolute Factor—Price Equalization

We can show graphically that relative factor prices are equalized by trade in the two nations
(if all the assumptions of Section 5.2a hold). In Figure 5.5, the relative price of labor (w/r)
is measured along the horizontal axis, and the relative price of commodity X (Py/Py) is
measured along the vertical axis. Since each nation operates under perfect competition and
uses the same technology, there is a one-to-one relationship between w/r and Py/Py . That
is, each w/r ratio is associated with a specific Py/Py ratio.

Before trade, Nation 1 is at point A, with w/r = (w/r), and Py/Py = P,, while
Nation 2 is at point A, with w/r = (w/r), and Py/P, = P,. With w/r lower
in Nation 1 than in Nation 2 in the absence of trade, P, is lower than P, so
that Nation 1 has a comparative advantage in commodity X.

As Nation 1 (the relatively L-abundant nation) specializes in the production of commodity
X (the L-intensive commodity) and reduces the production of commodity Y, the demand
for labor increases relative to the demand for capital and w/r rises in Nation 1. This
causes Py/Py to rise in Nation 1. On the other hand, as Nation 2 (the K -abundant nation)
specializes in the production of commodity Y (the K-intensive commodity), its relative
demand for capital increases and r/w rises (i.e., w/r falls). This causes Py /Py to rise (i.e.,
Py /Py to fall) in Nation 2. The process will continue until point B = B’, at which Py =
Py and wir = (w/r)" in both nations (see Figure 5.5). Note that Py = Py only if w/r is
identical in the two nations, since both nations operate under perfect competition and use
the same technology (by assumption). Note also that Py = Py lies between P, and P,,, and

B
Pg=Pg[———————— 5

PA _

)

FIGURES.5. Relative Factor—Price Equalization.

The horizontal axis measures w/r and the vertical axis P,/P,. Before trade, Nation 1 is at point A, with
w/r = (w/r) and P,/P, = P, while Nation 2 is at point A’, with w/r = (w/r), and P, /P, = P,.. Since w/r
is lower in Nation 1 than in Nation 2, P, is lower than P,, so that Nation 1 has a comparative advantage
in commodity X. As Nation 1 specializes in the production of commodity X with trade and increases the
demand for labor relative to capital, w/r rises. As Nation 2 specializes in the production of commodity Y
and increases its relative demand for capital, r/w rises (i.e., w/r falls). This will continue until point B = B,
at which Py = Py and w/r = (w/r)* in both nations.

w
r

1




(c) ketabton.com: The Digital Library

‘$‘ Salvatore c05.tex V2 -10/26/2012 12:56 A.M.

Factor Endowments and the Heckscher—0hlin Theory

(w/r) lies between (w/r), and (w/r),. To summarize, Py/Py, will become equal as a result
of trade, and this will occur only when w/r has also become equal in the two nations (as
long as both nations continue to produce both commodities). A more rigorous and difficult
proof of the relative factor—price equalization theorem is given in the appendix.

The preceding paragraph shows the process by which relative, not absolute, factor prices
are equalized. Equalization of absolute factor prices means that free international trade also
equalizes the real wages for the same type of labor in the two nations and the real rate of
interest for the same type of capital in the two nations. However, given that trade equalizes
relative factor prices, that perfect competition exists in all commodity and factor markets,
and that both nations use the same technology and face constant returns to scale in the
production of both commodities, it follows that trade also equalizes the absolute returns to
homogeneous factors. A rigorous and difficult proof of absolute factor—price equalization
is presented in the appendix to this chapter, following the proof of relative factor—price
equalization.

Note that trade acts as a substitute for the international mobility of factors of production
in its effect on factor prices. With perfect mobility (i.e., with complete information and no
legal restrictions or transportation costs), labor would migrate from the low-wage nation
to the high-wage nation until wages in the two nations became equal. Similarly, capital
would move from the low-interest to the high-interest nation until the rate of interest was
equalized in the two nations. While trade operates on the demand for factors, factor mobility
operates on the supply of factors. In either case, the result is complete equalization in
the absolute returns of homogeneous factors. With some (rather than perfect) international
mobility of factors, a smaller volume of trade would be required to bring about equality in
factor returns between the two nations.

5.5c Effect of Trade on the Distribution of Income

In the previous section we examined the effect of international trade on the difference in
factor prices between nations, but in this section we analyze the effect of international trade
on relative factor prices and income within each nation. These two questions are certainly
related, but they are not the same.

Specifically, we have seen in Section 5.5A that international trade tends to equalize w in
the two nations and also to equalize r in the two nations. We now want to examine how
international trade affects real wages and the real income of labor in relation to real interest
rates and the real income of owners of capital within each nation. Do the real wages and
income of labor rise or fall in relation to the real interest rates and earnings of owners of
capital in the same nation as a result of international trade?

From our discussion in Section 5.5A, we know that trade increases the price of the
nation’s abundant and cheap factor and reduces the price of its scarce and expensive factor.
In terms of our example, w rises and r falls in Nation 1, while w falls and r rises in Nation
2. Since labor and capital are assumed to remain fully employed before and after trade, the
real income of labor and the real income of owners of capital move in the same direction
as the movement in factor prices. Thus, trade causes the real income of labor to rise and
the real income of owners of capital to fall in Nation 1 (the nation with cheap labor and
expensive capital). On the other hand, international trade causes the real income of labor to
fall and the real income of owners of capital to rise in Nation 2 (the nation with expensive
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labor and cheap capital). This is the conclusion of the Stolper—Samuelson theorem, which
is examined in detail in Section 8.4c.

Since in developed nations (e.g., the United States, Germany, Japan, France, Britain,
Italy, Canada) capital is the relatively abundant factor (as in our Nation 2), international
trade tends to reduce the real income of labor and increase the real income of owners of
capital. This is why labor unions in developed nations generally favor trade restrictions. In
less developed nations (e.g., India, Egypt, Korea, Mexico), however, labor is the relatively
abundant factor, and international trade will increase the real income of labor and reduce
the real income of owners of capital.

Since, according to the Heckscher—Ohlin theory, international trade causes real wages
and the real income of labor to fall in a capital-abundant and labor-scarce nation such as the
United States, shouldn’t the U.S. government restrict trade? The answer is almost invariably
no. The reason is that the loss that trade causes to labor (particularly unskilled labor; see
Case Study 5-5) is less than the gain received by owners of capital. With an appropriate
redistribution policy of taxes on owners of capital and subsidies to labor, both broad classes
of factors of production can benefit from international trade. Such a redistribution policy
can take not only the form of retraining labor displaced by imports but also the form of tax
relief for labor and provision of some social services. We return to this important question
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in our discussion of trade restrictions in Chapters 8 and 9.
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Has international trade increased wage inequalities
between skilled and unskilled workers in the
United States and other industrial countries
during the past two decades? The answer is yes,
but it was probably not a major cause. First,
some facts. Between 1979 and 1993, average
real wages declined by more than 20 percent
for U.S. high school graduates but rose by 11
percent for college graduates, resulting in a large
increase in skilled—unskilled workers’ real wage
inequalities. According to another study, the real
wage differential between college and high school
graduates in the United States increased by 63
percent between 1973 and 1996. The question is
how much did international trade contribute to
this increase?

Here there are wide disagreements. Some
economists, such as Wood (1994, 1995, 1998),
Borjas and Ramey (1994), Sachs and Shatz (1994,
1996), Rodrik (1997), and Feenstra and Hanson
(2009) argue that the growth of manufactured
exports from newly industrializing economies
(NIEs) was the major cause of the increased wage

inequalities in the United States and unemploy-
ment in Western Europe between 1980 and 2000.
Other economists, such as Krugman and Lawrence
(1994), Bhagwati and Kosters (1994), Krugman
(1995, 2000), Slaughter and Wagel (1997), Cline
(1997), and OECD (1998), however, point out
that industrial countries’ nonpetroleum imports
from low-wage countries are only about 3 percent
of their GDP and, hence, it could not possibly
have been the major cause of the large fall
in the real wages of unskilled workers in the
United States and large increase in unemployment
(because of more rigid wages) in Western
Europe. They acknowledge that international
trade certainly contributed to the unskilled
workers’ problems in industrial countries, but
that it played only a minor role in (i.e., it may
have been responsible for no more than 10 to 15
percent) the increase in U.S. skilled—unskilled
real wage inequalities. Most of the increase
in unskilled—skilled real wage inequalities was
probably due to technological changes, such as
automation and the computerization of many jobs,

(continued)
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which sharply reduced the demand for unskilled
workers in the United States and Europe.

The weight of evidence seems to be with
this latter view—international trade seems to have
had only a small direct impact (about 10%) on the
demand and wages of unskilled labor in industrial
nations from 1980 to 2000. Most of the increase
in wage inequality was due to other factors (see
Table 5.4). Despite the sharp increase in interna-
tional trade and off-shoring during the past two

decades, Lawrence (2008) and Krugman (2008)
agree with that conclusion, and so does Lippoldt
(2012). To the extent, however, that international
trade and off-shoring led to more rapid technologi-
cal change, Ebenstein et al. (2009) found that their
effect on wage inequalities in the United States
was much greater and comparable to that of tech-
nological change. Also refer to Case Studies 1-3,
3-3, and 3-4.

B TABLE 5.4. Sources of Wage Inequalities

in the United States

Source of Wage Inequality

Contribution (in percent)

Technological change
Trade

Stagnant minimum wage
Decline of unions
Immigration
Unexplained

37.7
10.1
7.2
4.4
2.9
37.7

Source: "'At the Heart of the Trade Debate: Inequity,” The
Wall Street Journal, October 31, 1997, p. A2.

5.5p The Specific-Factors Model

The effect of international trade on the distribution of income discussed in the previous
section is based on the assumption that factors are perfectly mobile among the nation’s
industries or sectors. Although this is likely to be true in the long run, it may not be true in
the short run, when some factors (say, capital) may be immobile or specific to some industry
or sector. In this case, the conclusions of the Heckscher—Ohlin model on the effects of inter-
national trade on distribution need to be modified as explained by the specific-factors model.

In order to examine the specific-factors model, suppose that a nation that is relatively
labor-abundant produces two commodities: commodity X, which is L intensive, and com-
modity Y, which is K intensive. Both commodities are produced with labor and capital, but
labor is mobile between the two industries while capital is specific to each industry. That is,
the capital used in the production of X (say, food) cannot be used in the production of Y (say,
cloth), and vice versa. This is like having three factors of production: labor (which is used
in and is mobile between the production of X and Y), natural resources (arable land), which
are used only in the production of X, and capital, which is used only in the production of Y.

With the opening of trade, the nation will specialize in the production of and will
export commodity X (the labor-intensive commodity) and import commodity Y (the specific
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capital-intensive commodity). This will increase the relative price of X (i.e., Py/Py) and
the demand and nominal wage rate of labor in the nation. Some labor will move from the
production of Y to the production of X. Since labor is mobile between the two industries,
industry Y will have to pay the higher going nominal wage rate for labor even while facing
a reduction in Py /Py and the transfer of some its labor to the production of X.

The effect of this on the real wage rate of labor in the nation is ambiguous. The reason
is that the increase in Py/Py and in the derived demand for labor will be greater than the
increase in the nominal wage rate (since the supply of labor is not vertical—this is explained
and shown in Figure 5.9 in the appendix), and so the real wage rate of labor falls in terms
of commodity X. On the contrary, since the nominal wage rate increased but the price of
commodity Y (the import-competing commodity) declined in the nation, the real wage rate
increased in terms of commodity Y. Thus, the real wage rate in the nation falls in terms of
X but rises in terms of Y. The effect on the real wage of labor is, therefore, ambiguous.
The real wage and income will fall for those workers who consume mainly commodity X
and will increase for those workers who consume mainly commodity Y.

The result for specific capital is not ambiguous. Since capital is specific to each industry,
opening trade does not lead to any transfer of capital from the production of commodity Y to
the production of commodity X in the nation. With more labor used with the given specific
capital in the production of X (the nation’s export commodity), the real return on capital in
the production of X rises. On the contrary, with less labor used with the same amount of
specific capital in the production of Y (the nation’s import-competing commodity), the real
return on the specific capital used in the production of Y falls.

The conclusion reached by the specific-factors model is that trade will have an ambiguous

'@‘ effect on the nation’s mobile factors, benefit the immobile factors specific to the nation’s
export commodities or sectors, and harm the immobile factors specific to the nation’s
import-competing commodities or sectors. In the previously mentioned example, the open-
ing of trade will have an ambiguous effect on the real wage and income of labor (the
nation’s mobile factor), will increase the real return on the specific capital used in the pro-
duction of X (the nation’s export commodity), and will reduce the real return on the other
specific factor used in the production of commodity Y (the nation’s import-competing
commodity). If the specific factor used in the production of X was natural resources, then
opening of trade would increase the real return or rent on land, reduce the real return on
capital used in the production of Y, and have an ambiguous effect on labor. (See Appendix
AS5.4 for the rigorous proof of this theorem.)

5.5e Empirical Relevance

Has international trade equalized the returns to homogeneous factors in different nations in
the real world? Even casual observation clearly indicates that it has not. Thus, wages are
much higher for doctors, engineers, technicians, mechanics, secretaries, and laborers in the
United States and Germany than in Korea and Mexico.

The reason for this is that many of the simplifying assumptions on which the H-O-S
theory rests do not hold in the real world. For example, nations do not use exactly the same
technology, and transportation costs and trade barriers prevent the equalization of relative
commodity prices in different nations. Furthermore, many industries operate under condi-
tions of imperfect competition and nonconstant returns to scale. It should not be surprising,
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W CASE STUDY 5-6 Convergence of Real Wages among Industrial Countries

Table 5.5 shows that real hourly wages in man-
ufacturing in the leading industrial countries have
converged in U.S. wages over time. Specifically,
average wages abroad rose from 27 percent of
U.S. wages in 1959 to 43 percent in 1983, 96 per-
cent in 1997, and 103 percent in 2010. Although
the rapid expansion of international trade over this
period is likely to have been an important reason

for the wage convergence, other important forces
were also at work, such as the reduction of the
technological gap between the United States and
the other leading industrial countries, the smaller
growth of the labor force in the latter group of
countries than in the United States, and increased
international labor mobility.

B TABLE5.5. Real Hourly Wage in Manufacturing in the Leading
Industrial Countries as a Percentage of the U.S. Wage

Country 1959 1983 1997 2007
Japan M 24 97 92
ltaly 23 42 85 96
France 27 41 108 17
United Kingdom 29 35 80 85
Germany 29 56 126 126
Canada 42 57 82 103
Unweighted average 27 43 96 103
United States 100 100 100 100

Source: U.S. Bureau of Labor Statistics, Bulletins. December 2011.

therefore, that international trade has not equalized wages and interest rates for homogeneous

factors in different nations.

Under these circumstances, it is more realistic to say that international trade has reduced,
rather than completely eliminated, the international difference in the returns to homogeneous
factors. Although international trade seems to have reduced differences in real wages in
manufacturing among the leading industrial countries (see Case Study 5-6), this cannot be
regarded as “proof” of the theory, and it is even more difficult to give a clear-cut answer

for other countries and other factors.

The reason for this is that, even if international trade has operated to reduce absolute
differences in factor returns among nations, many other forces were operating at the same
time, preventing any such relationship from becoming clearly evident. For example, while
international trade may have tended to reduce the difference in real wages and incomes
for the same type of labor between the United States and Egypt, technological advances
occurred more rapidly in the United States than in Egypt, so that the difference in earnings
has in fact increased. This seems indeed to have been the case between developed nations
as a group and most developing nations since World War II.

Once again, this does not disprove the factor—price equalization theorem, since in the
absence of trade these international differences might have been much greater than they are
now. In any event, the factor—price equalization theorem is useful because it identifies crucial
forces affecting factor prices and provides important insights into the general equilibrium
nature of our trade model and of economics in general.

&
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5.6 Empirical Tests of the Heckscher—Ohlin Model m

One thing the factor—price equalization theorem does not say is that international trade
will eliminate or reduce international differences in per capita incomes. It only predicts
that international trade will eliminate or reduce international differences in the returns to
homogeneous factors. Even if real wages were to be equalized among nations, their per
capita incomes could still remain widely different. Per capita income depends on many
other forces not directly related to the factor—price equalization theorem. These other forces
include the ratio of skilled to unskilled labor, the participation rate in the labor force, the
dependency rate, the type of effort made by workers, and so on. For example, Japan has
a higher ratio of skilled to unskilled labor than India, a higher participation rate and lower
dependency rate, and Japanese workers seem to thrive on work and precision. Thus, even
if wages for the same type of labor were exactly the same in Japan and India, Japan would
end up with a much higher per capita income than India.

5.6 Empirical Tests of the Heckscher—Ohlin Model

This section presents and evaluates the results of empirical tests of the Heckscher—Ohlin
model. A model must be successfully tested empirically before it is accepted as a theory. If
a model is contradicted by empirical evidence, it must be rejected and an alternative model
drawn up.

In Section 5.6A, we present the results of the original empirical test of the
Heckscher—Ohlin model, conducted by Wassily Leontief. Since these results seemed to
conflict with the model, many attempts were made to reconcile them with the model;

-EB» in the process numerous other empirical tests were undertaken. These are discussed in
Section 5.6B. In Section 5.6C, we look at the situation called factor-intensity reversal,
which, if very prevalent, would also lead to rejection of the H-O model. Empirical tests,
however, indicate that this is not a very frequent occurrence in the real world.

5.6a Empirical Results—The Leontief Paradox

The first empirical test of the Heckscher—Ohlin model was conducted by Wassily Leontief
in 1951 using U.S. data for the year 1947. Since the United States was the most K -abundant
nation in the world, Leontief expected to find that it exported K -intensive commodities and
imported L-intensive commodities.

For this test, Leontief utilized the input—output table of the U.S. economy to calculate
the amount of labor and capital in a “representative bundle” of $1 million worth of U.S.
exports and import substitutes for the year 1947. (The input—output table is a table showing
the origin and destination of each product in the economy. Leontief himself had contributed
importantly to the development of this new technique of analysis and received the Nobel
prize in 1973 for his contributions.)

To be noted is that Leontief estimated K/L for U.S. import substitutes rather than
for imports. Import substitutes are commodities, such as automobiles, that the United
States produces at home but also imports from abroad (because of incomplete specializa-
tion in production). Leontief was forced to use U.S. data on import substitutes because
foreign production data on actual U.S. imports were not available. However, Leontief cor-
rectly reasoned that even though U.S. import substitutes would be more K intensive than
actual imports (because K was relatively cheaper in the United States than abroad), they
should still be less K intensive than U.S. exports if the H-O model held true. Of course, the
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use of U.S. data on import substitutes, instead of foreign data on actual U.S. imports, also
eliminated from the calculations commodities, such as coffee and bananas, not produced at

all in the United States.

The results of Leontief’s test were startling. U.S. import substitutes were about 30 percent
more K intensive than U.S. exports. That is, the United States seemed to export L-intensive
commodities and import K -intensive commodities. This was the opposite of what the H-O
model predicted, and it became known as the Leontief paradox (see Case Study 5-7).
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Table 5.6 gives the capital and labor requirements
per million dollars of U.S. exports and import
substitutes, as well as the capital/worker-year for
imports relative to exports. For example, divid-
ing the capital/worker-year of $18,180 for U.S.
import substitutes by the capital/worker-year of
$14,010 for exports using 1947 data (see the
third row of the table), Leontief obtained the
capital/worker-year for imports relative to exports
of 1.30. Since the United States is a relatively
capital-abundant nation and U.S. import substitutes

are more capital intensive than U.S. exports, we
have a paradox. Using 1951 trade data, the K/L
ratio for imports/exports fell to 1.06, and, exclud-
ing natural resource industries, the ratio fell to
0.88 (thus eliminating the paradox). Using 1958
input requirements and 1962 trade data, Baldwin
obtained the K/L ratio for imports/exports of 1.27.
When natural resource industries were excluded,
the ratio fell to 1.04, and when human capital was
included, it fell to 0.92 (once again, eliminating the
paradox).

B TABLE 5.6. Capital and Labor Requirements per Million Dollars of U.S. Exports

and Import Substitutes

Import Imports
Exports Substitutes Exports
Leontief
(1947 input requirements, 1947 trade):
Capital $2, 550,780 $3,091,339
Labor (worker-years) 182 170
Capital/worker-year $14,010 $18,180 1.30
Leontief
(1947 input requirements, 1951 trade):
Capital $2,256, 800 $2,303, 400
Labor (worker-years) 174 168
Capital/worker-year $12,977 $13,726 1.06
Capital/worker-year, excluding natural 0.88
resources
Baldwin
(1958 input requirements, 1962 trade):
Capital $1,876,000 $2,132,000
Labor (worker-years) 131 19
Capital/worker-year $14, 200 $18,000 1.27
Capital/worker-year, excluding natural 1.04
resources
Capital/worker-year, excluding natural 0.92

resources and including human capital

Sources: Leontief (1951, 1956) and Baldwin (1971). See the Selected Bibliography at the end of the chapter.
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5.6 Empirical Tests of the Heckscher—Ohlin Model

In the same study, Leontief tried to rationalize his results rather than reject the H-O
model. He argued that what we had here was an optical illusion: Since in 1947 U.S.
labor was about three times as productive as foreign labor, the United States was really
an L-abundant nation if we multiplied the U.S. labor force by 3 and compared this figure
to the availability of capital in the nation. Therefore, it was only appropriate that U.S.
exports should be L intensive in relation to U.S. import substitutes. This explanation is not
acceptable, and Leontief himself subsequently withdrew it. The reason is that while U.S.
labor was definitely more productive than foreign labor (though the multiple of 3 used by
Leontief was largely arbitrary), so was U.S. capital. Therefore, both U.S. labor and U.S.
capital should be multiplied by a similar multiple, leaving the relative abundance of capital
in the United States more or less unaffected.

Similarly invalid is another explanation that postulated that U.S. tastes were biased so
strongly in favor of K-intensive commodities as to result in higher relative prices for these
commodities in the United States. Therefore, the United States would export relatively
L-intensive commodities. The reason this explanation is not acceptable is that tastes are
known to be similar across nations. A study by Houthakker in 1957 on household consump-
tion patterns in many countries found that the income elasticity of demand for food, clothing,
housing, and other classes of goods was remarkably similar across nations. As a result, this
explanation of the Leontief paradox based on a difference in tastes is also unacceptable.

5.68 Explanations of the Leontief Paradox and Other Empirical
{B Tests of the H-0 Model

One possible explanation of the paradox is that the year 1947, which Leontief used for
the test, was too close to World War II to be representative. Leontief himself answered
this criticism by repeating his study in 1956 using the 1947 input—output table of the U.S.
economy but 1951 trade data. (The year 1951 is usually taken to mark the completion of
postwar reconstruction.) This analysis showed that U.S. exports were only 6 percent more
L intensive than U.S. import substitutes. Leontief had reduced the paradox but had not
eliminated it (see Case Study 5-7).

A more general source of bias is that Leontief used a two-factor model (L and K), thus
abstracting from other factors such as natural resources (soil, climate, mineral deposits,
forests, etc.). However, a commodity might be intensive in natural resources so that classi-
fying it as either K or L intensive (with a two-factor model) would clearly be inappropriate.
Furthermore, many production processes using natural resources—such as coal mining,
steel production, and farming—also require large amounts of physical capital. The U.S.
dependence on imports of many natural resources, therefore, might help explain the large
capital intensity of U.S. import-competing industries.

U.S. tariff policy was another source of bias in the Leontief study. A tariff is nothing else
than a tax on imports. As such, it reduces imports and stimulates the domestic production of
import substitutes. In a 1956 study, Kravis found that the most heavily protected industries
in the United States were the L-intensive industries. This biased the pattern of trade and
reduced the labor intensity of U.S. import substitutes, thus contributing to the existence of
the Leontief paradox.

Perhaps the most important source of bias was the fact that Leontief included in his
measure of capital only physical capital (such as machinery, other equipment, buildings, and
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so on) and completely ignored human capital. Human capital refers to the education, job
training, and health embodied in workers, which increase their productivity. The implication
is that since U.S. labor embodies more human capital than foreign labor, adding the human
capital component to physical capital would make U.S. exports more K intensive relative to
U.S. import substitutes. (In fairness to Leontief, it must be said that the analysis of human
capital became fully developed and fashionable only following the work of Schultz in 1961
and Becker in 1964.)

Somewhat related to human capital is the influence of research and development (R&D)
on U.S. exports. The “knowledge” capital resulting from R&D leads to an increase in the
value of output derived from a given stock of material and human resources. Even casual
observation shows that most U.S. exports are R&D and skill intensive. Thus, human and
knowledge capital are important considerations in determining the pattern of U.S. trade.
These were not considered by Leontief in his study.

The most important of the numerous empirical studies following a human capital approach
were undertaken by Kravis, Keesing, Kenen, and Baldwin. In two studies published in 1956,
Kravis found that wages in U.S. exports industries in both 1947 and 1951 were about 15
percent higher than wages in U.S. import-competing industries. Kravis correctly argued that
the higher wages in U.S. exports industries were a reflection of the greater productivity and
human capital embodied in U.S. exports than in U.S. import substitutes.

In a 1966 study, Keesing found that U.S. exports were more skill intensive than the
exports of nine other industrial nations for the year 1957. This reflected the fact that the
United States had the most highly trained labor force, embodying more human capital than
other nations.

It remained for Kenen, in a 1965 study, to actually estimate the human capital embodied
in U.S. exports and import-competing goods, add these estimates to the physical capital
requirements, and then recompute K/L for U.S. exports and U.S. import substitutes. Using
1947 data and without excluding products with an important natural resource content (as in
the original Leontief study), Kenen succeeded in eliminating the Leontief paradox.

In a 1971 study, Baldwin updated Leontief’s study by using the 1958 U.S. input—output
table and U.S. trade data for 1962. Baldwin found that excluding natural resource indus-
tries was not sufficient to eliminate the paradox unless human capital was included (see
Case Study 5-7). The paradox remained, however, for developing nations and for Canada.
Similar paradoxical results arose by using other countries’ data. A 1977 study by Branson
and Monoyios also raised some questions on the appropriateness of combining human and
physical capital into a single measure for the purpose of testing the H-O trade model.

In 1980 and 1984 publications, Leamer argued that in a multifactor world we should
compare the K/L ratio in production versus consumption rather than in exports versus
imports. Taking this approach to Leontief’s 1947 data, Leamer (1984) found that the K/L
ratio embodied in U.S. production was indeed greater than that embodied in U.S. consump-
tion, so that the paradox disappeared. This was confirmed in a 1981 study by Stern and
Maskus for the year 1972 and in a 1990 study by Salvatore and Barazesh for each year
from 1958 to 1981 when natural resource industries were excluded.

In a 1987 study, however, Bowen, Leamer, and Sveikauskas, using more complete
1967 cross-sectional data on trade, factor-input requirements, and factor endowments for
27 countries, 12 factors (resources), and many commodities, found that the H-O trade
model was supported only about half of the time. This seemed to inflict a devastating
blow on the validity of the H-O model. Subsequent research, however, does provide
support for some restricted form of the H-O trade model. In a 1993 study, Brecher and
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Choudhri found production evidence in support of the H-O model for U.S.-Canadian
trade; a 1994 study by Wood provided support for the H-O model for trade between
developed and developing countries based on differences in their relative availability
of skills and land, and so did a 1995 study by the World Bank (see Case Study 5-8).
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Figure 5.6 shows that Africa (1) with relatively
more abundant land and fewer skilled workers
exports more primary commodities, whereas indus-
trial market economies (5) with relatively more
skilled workers export more manufactured goods.
Between Africa and industrial countries lie Latin
America (2), South Asia (3), and East Asia (4),
which have relatively less land and more skilled
workers than Africa and export relatively more
manufactured goods than Africa but fewer than

More
manufactured
exports

More

primary
exports

industrial countries. The straight line in the figure
is the regression line showing the general relation-
ship between relative factor endowments and type
of exports. It was estimated for the year 1985 from
126 data points (not shown in the figure), each
referring to a country, and it shows a clear positive
relationship between skill availability and exports
of manufactures. The numbered circles in the figure
show regional averages.

Abundant land and
scarce skilled workers

Legend:

Scarce land and
abundant skilled workers

(1) Sub-Saharan Africa; (2) Latin America and the Caribbean; (3) South Asia;

(4) East Asia and the Pacific; (5) Industrial market economies

FIGURES.6. Comparative Advantage with Skills and Land.

The regression line shows that Africa with relatively more land and fewer skilled workers than other regions exports
more primary commodities and fewer manufactured goods than other regions.

Source: World Bank, World Development Report, Washington, D.C., 1995, p. 59.
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Additional evidence in support of the H-O model for trade in manufactured goods among
the largest industrial countries was also provided in 1996 by James and Elmslie, and more
broadly, but still qualified, by Leamer (1993), Leamer and Levinsohn (1995), and Wood
(1997).

More convincing evidence validating a qualified or restricted form of the H-O theory
comes from more recent research. Using data on a large sample of developed and develop-
ing countries over the 1970—-1992 period and allowing for differences in technology among
nations, Harrigan and Zakrajsek (2000) show that factor endowments do explain compara-
tive advantage. Schott (2003, p. 686) provides “strong support for H-O specialization” by
utilizing more disaggregated data, which shows that countries specialize in the particular
subset of goods most suited to their specific factor endowments (showing, for example,
that considering all electrical machinery as hi-tech, as done in previous studies, was wrong
because electrical machinery also includes portable radios assembled by hand).

Additional evidence is provided by Davis and Weinstein (2001). They utilized the trade
data of ten countries (the United States, Japan, Germany, France, the United Kingdom, Italy,
Canada, Australia, Denmark, and the Netherlands) with the rest of the world. For 34 sectors,
over the 1970-1995 period, and allowing for different technologies and factor prices across
countries, the existence of nontraded goods, and transportation costs, Davis and Weinstein
show that countries export commodities intensive in their relatively abundant and cheap
factors of production and they do so in the predicted magnitudes.

More evidence is provided by Romalis (2004). By using a many-country version of the
Heckscher—Ohlin model with differentiated products and transportation costs, and detailed
bilateral trade data, Romalis (p. 67) conclude, “Countries capture larger shares of world pro-
duction and trade in commodities that more intensively use their abundant factor. Countries
that rapidly accumulate a factor see their production and export structures systematically
shift towards industries that intensively use that factor.”

Some support for the Heckscher—Ohlin model was also provided by Morrow (2010)
using panel data across 20 developed and developing countries over the 1985-1995 period
by considering also relative labor productivity differences across 24 manufacturing industries
(besides differences in factor endowments across nations). Chor (2010) provided additional
evidence by including relative institutional strengths of different countries. Trefler and Zhu
(2010) showed more support by using “the correct” (i.e., a better) definition of factor content
and input—output tables for 41 developed and developing countries for 24 industries for the
year 1997.

Thus, it seems (see Baldwin, 2008, pp. 174—175) that we can retain the traditional
Hecksher—Ohlin model for explaining trade between developed and developing countries
(often referred to as North—South trade) and a qualified or restricted version of the H-O
model for the much larger volume of trade among developed countries (i.e., North—North
trade) if the model is extended to allow for different technologies and factor prices across
countries, as well as the existence of nontraded goods, economies of scale, product differen-
tiation, and transportation costs. But then some would argue that not much is left from the
original H-O model and that all we have is a general factor-endowments trade model. The
next chapter will examine economies of scale, product differentiation, and technological
differences as additional or complementary factors determining comparative advantage and
international trade.
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5.6c Factor-Intensity Reversal

Factor-intensity reversal refers to the situation where a given commodity is the L-intensive
commodity in the L-abundant nation and the K-intensive commodity in the K-abundant
nation. For example, factor-intensity reversal is present if commodity X is the L-intensive
commodity in Nation 1 (the low-wage nation), and, at the same time, it is the K -intensive
commodity in Nation 2 (the high-wage nation).

To determine when and why factor-intensity reversal occurs, we use the concept of the
elasticity of substitution of factors in production. The elasticity of substitution measures
the degree or ease with which one factor can be substituted for another in production as the
relative price of the factor declines. For example, suppose that the elasticity of substitution
of L for K is much greater in the production of commodity X than in the production of
commodity Y. This means that it is much easier to substitute L for K (or vice versa) in the
production of commodity X than in the production of commodity Y.

Factor-intensity reversal is more likely to occur the greater is the difference in the elas-
ticity of substitution of L for K in the production of the two commodities. With a large
elasticity of substitution of L for K in the production of commodity X, Nation 1 will pro-
duce commodity X with L-intensive techniques because its wages are low. On the other
hand, Nation 2 will produce commodity X with K-intensive techniques because its wages
are high. If at the same time the elasticity of substitution of L for K is very low in the
production of commodity Y, the two nations will be forced to use similar techniques in
producing commodity Y even though their relative factor prices may differ greatly. As a
result, commodity X will be the L-intensive commodity in Nation 1 and the K-intensive

-@ commodity in Nation 2, and we have a case of factor-intensity reversal.

When factor-intensity reversal is present, neither the H-O theorem nor the factor—price
equalization theorem holds. The H-O model fails because it would predict that Nation 1 (the
L-abundant nation) would export commodity X (its L-intensive commodity) and that Nation
2 (the K-abundant nation) would also export commodity X (its K-intensive commodity).
Since the two nations cannot possibly export the same homogeneous commodity to each
other, the H-O model no longer predicts the pattern of trade.

With factor-intensity reversal, the factor—price equalization theorem also fails to hold.
The reason for this is that as Nation 1 specializes in the production of commodity X
and demands more L, the relative and the absolute wage rate will rise in Nation 1 (the
low-wage nation). Conversely, since Nation 2 cannot export commodity X to Nation 1, it
will have to specialize in the production of and export commodity Y. Since commodity Y
is the L-intensive commodity in Nation 2, the demand for L and thus wages will also rise in
Nation 2. What happens to the difference in relative and absolute wages between Nation 1
and Nation 2 depends on how fast wages rise in each nation. The difference in relative and
absolute wages between the two nations could decline, increase, or remain unchanged as a
result of international trade, so that the factor—price equalization theorem no longer holds.

That factor-intensity reversal does occur in the real world is beyond doubt. The ques-
tion is how prevalent it is. If factor reversal is very prevalent, the entire H-O theory must
be rejected. If it occurs but rarely, we can retain the H-O model and treat factor rever-
sal as an exception. The frequency of factor reversal in the real world is an empirical
question.
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The first empirical research on this topic was a study conducted by Minhas in 1962, in
which he found factor reversal to be fairly prevalent, occurring in about one-third of the
cases that he studied. However, by correcting an important source of bias in the Minhas
study, Leontief showed in 1964 that factor reversal occurred in only about 8 percent of the
cases studied, and that if two industries with an important natural resource content were
excluded, factor reversal occurred in only 1 percent of the cases.

A study by Ball, published in 1966 and testing another aspect of Minhas’s results,
confirmed Leontief’s conclusion that factor-intensity reversal seems to be a rather rare
occurrence in the real world. As a result, the assumption that one commodity is L intensive
and the other commodity is K intensive (assumption 3 in Section 5.2) at all relevant relative
factor prices generally holds, so that the H-O model can be retained.

SUMMARY

1.

The Heckscher—Ohlin theory presented in this chapter
extends our trade model of previous chapters to
explain the basis of (i.e., what determines) compar-
ative advantage and to examine the effect of interna-
tional trade on the earnings of factors of production.
These two important questions were left largely unan-
swered by classical economists.

The Heckscher—Ohlin theory is based on a number of
simplifying assumptions (some made only implicitly
by Heckscher and Ohlin). These are (1) two nations,
two commodities, and two factors of production; (2)
both nations use the same technology; (3) the same
commodity is labor intensive in both nations; (4) con-
stant returns to scale; (5) incomplete specialization in
production; (6) equal tastes in both nations; (7) perfect
competition in both commodities and factor markets;
(8) perfect internal but no international mobility of
factors; (9) no transportation costs, tariffs, or other
obstructions to the free flow of international trade;
(10) all resources are fully employed; and (11) trade
is balanced. These assumptions will be relaxed in
Chapter 6.

In a world of two nations (Nation 1 and Nation 2),
two commodities (X and Y), and two factors (labor
and capital), we say that commodity Y is capital
intensive if the capital-labor ratio (K/L) used in the
production of Y is greater than K/L for X in both
nations. We also say that Nation 2 is the K-abundant
nation if the relative price of capital (r/w) is lower
there than in Nation 1. Thus, Nation 2’s production
frontier is skewed toward the Y-axis and Nation 1’s is
skewed toward the X-axis. Since the relative price of
capital is lower in Nation 2, producers there will use

&

more K -intensive techniques in the production of both
commodities in relation to Nation 1. Producers would
also substitute K for L (causing K/L to rise) in the
production of both commodities if the relative price of
capital declined. Commodity Y is unequivocally the
K -intensive commodity if K/L remains higher for Y
than for X in both nations at all relative factor prices.

The Heckscher—Ohlin, or factor-endowment, theory
can be expressed in terms of two theorems. According
to the H-O theorem, a nation will export the com-
modity intensive in its relatively abundant and cheap
factor and import the commodity intensive in its rel-
atively scarce and expensive factor. According to the
factor—price equalization (H-O-S) theorem, interna-
tional trade will bring about equalization of relative
and absolute returns to homogeneous factors across
nations. If some factors are specific (i.e., can only be
used in some industries), the specific-factors model
postulates that trade will have an ambiguous effect on
the nation’s mobile factors: It will benefit the immo-
bile factors that are specific to the nation’s export
commodities or sectors, and harm the immobile fac-
tors that are specific to the nation’s import-competing
commodities or sectors.

Out of all the possible forces that could cause a dif-
ference in pretrade-relative commodity prices between
nations, Heckscher and Ohlin isolate the difference in
factor endowments (in the face of equal technology
and tastes) as the basic determinant or cause of com-
parative advantage. International trade can also be a
substitute for the international mobility of factors in
equalizing relative and absolute returns to homoge-
neous factors across nations. The general equilibrium
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nature of the H-O theory arises from the fact that all
commodity and factor markets are components of an
overall unified system so that a change in any part
affects every other part.

The first empirical test of the H-O model was con-
ducted by Leontief using 1947 U.S. data. Leontief
found that U.S. import substitutes were about 30 per-
cent more K intensive than U.S. exports. Since the
United States is the most K-abundant nation, this
result was the opposite of what the H-O model pre-
dicted; this became known as the Leontief paradox.
Empirical results seem to show that the traditional
Heckscher—Ohlin model can explain trade between
developed and developing countries (often referred
to as North—South trade) and a highly qualified
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or restricted version of the H-O can model the
much larger trade among developed countries (i.e.,
North—North trade).

Factor-intensity reversal refers to the situation where
a commodity is L intensive in the L-abundant nation
and K intensive in the K-abundant nation. This may
occur when the elasticity of substitution of factors in
production varies greatly for the two commodities.
With factor reversal, both the H-O theorem and the
factor—price equalization theorem fail. Minhas con-
ducted a test in 1962 that showed that factor reversal
was fairly prevalent. Leontief and Ball demonstrated,
however, that Minhas’s results were biased and that
factor reversal was a rather rare occurrence.

A LOOK AHEAD

In Chapter 6, we relax the assumptions
Heckscher—Ohlin model and examine complementary
trade theories that base international trade on economies
of scale and imperfect competition, and we evaluate their

of the

relative importance as explanations of international trade

KEY TERMS
Capital-intensive Constant returns to Factor—price
commodity, scale, p. 111 equalization
p- 111 Derived demand, (H-0-S)
Capital-labor ratio p. 114 theorem,
(K/L), Elasticity of p. 124
p- 111 substitution, Factor-proportions
Cobb-Douglas p. 137 or factor-
production Euler’s theorem, endowment
function, p. 151 p. 145 theory,
Constant elasticity Factor abundance, p- 118
of substitution p. 114 Heckscher—Ohlin

(CES) production
function, p. 151

Factor-intensity
reversal, p. 137

QUESTIONS FOR REVIEW

1. In what ways does the Heckscher—Ohlin theory 2.
represent an extension of the trade model pre-
sented in the previous chapters? What did classical

economists say on these matters?

(H-O) theorem,
p. 118

Heckscher—Ohlin
(H-O) theory,
p- 118

Human capital,
p. 134

Import substitutes,
p- 131

Input—output table,
p. 131

Internal factor
mobility, p. 111

International factor
mobility, p. 111

today. We will also look at the effect of transportation
costs and environmental standards on international trade
and the relationship between transportation costs and envi-
ronmental standards on the location of industry.

Labor—capital ratio
(L/IK), p. 111

Labor-intensive
commodity,
p. 111

Leontief paradox,
p. 132

Perfect competition,
p. 111

Relative factor
prices, p. 114

Specific-factors
model, p. 128

State the assumptions of the Heckscher—Ohlin the-
ory. What is the meaning and importance of each
of these assumptions?
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What is meant by labor-intensive commodity?
Capital-intensive commodity? Capital—labor ratio?

What is meant by capital-abundant nation? What
determines the shape of the production frontier of
each nation?

What determines the capital-labor ratio in the pro-
duction of each commodity in both nations? Which
of the two nations would you expect to use a higher
capital-labor ratio in the production of both com-
modities? Why? Under what circumstance would
the capital-labor ratio be the same in the produc-
tion of both commodities in each nation?

If labor and capital can be substituted for each other
in the production of both commodities, when can
we say that one commodity is capital intensive and
the other labor intensive?

What does the Heckscher—Ohlin theory postulate?
Which force do Heckscher and Ohlin identify as
the basic determinant of comparative advantage and
trade?

What does the factor—price equalization theorem
postulate? What is its relationship to the interna-
tional mobility of factors of production?

PROBLEMS

1.

Draw two sets of axes, one for Nation 1 and the
other for Nation 2, measuring labor along the hor-
izontal axis and capital along the vertical axis.

(a) Show by straight lines through the origin that
K/L is higher for commodity Y than for commod-
ity X in both nations in the absence of trade and
that K/L is higher in Nation 2 than in Nation 1
for both commodities.

(b) What happens to the slope of the lines mea-
suring K/L of each commodity in Nation 2 if r/w
rises in Nation 2 as a result of international trade?

(c) What happens to the slope of the lines mea-
suring K/L in Nation 1 if r/w falls in Nation 1 as
a result of international trade?

(d) Given the results of parts b and ¢, does inter-
national trade increase or reduce the difference in
the K/L in the production of each commodity in
the two nations as compared with the pretrade sit-
uation?

10.

11.

12.

13.

#4,
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Explain why the Heckscher—Ohlin theory is a gen-
eral equilibrium model.

What is meant by the Leontief paradox? What are
some possible explanations of the paradox? How
can human capital contribute to the explanation of
the paradox?

What were the results of empirical tests on the rela-
tionship between human capital and international
trade? Natural resources and international trade?
What is the status of the H-O theory today?

What is meant by factor-intensity reversal? How is
this related to the elasticity of substitution of factors
in production? Why would the prevalence of factor
reversal lead to rejection of the H-O theorem and
the factor—price equalization theorem? What were
the results of empirical tests on the prevalence of
factor reversal in the real world?

Did more recent research confirm or reject the H-O
model?

Without looking at the text,

(a) Sketch a figure similar to Figure 5.4 showing
the autarky equilibrium point in each nation and
the point of production and consumption in each
nation with trade.

(b) With reference to your figure in part a,
explain what determines the comparative advan-
tage of each nation.

(¢) Why do the two nations consume different
amounts of the two commodities in the absence
of trade but the same amount with trade?

Starting with the production frontiers for Nation
1 and Nation 2 shown in Figure 5.4, show
graphically that even with a small difference in
tastes in the two nations, Nation 1 would continue
to have a comparative advantage in commodity X.

Starting with the production frontiers for Nation
1 and Nation 2 shown in Figure 5.4, show
graphically that sufficiently different tastes in the
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two nations could conceivably neutralize the dif-
ference in their factor endowments and lead to
equal relative commodity prices in the two nations
in the absence of trade.

Starting with the production frontiers for Nation
1 and Nation 2 shown in Figure 5.4, show that
with an even greater difference in tastes in the
two nations, Nation 1 could end up exporting the
capital-intensive commodity.

A difference in factor endowments will cause the
production frontiers of two nations to be shaped
differently.

(a) What else could cause their production fron-
tiers to have different shapes?

(b) What assumption made by Heckscher and
Ohlin prevented this in the Heckscher—Ohlin
model?

(c) What are other possible causes of a differ-
ence in relative commodity prices between the two
nations in the absence of trade?

Draw a figure similar to Figure 5.4 but showing
that the Heckscher—Ohlin model holds, even with
some difference in tastes between Nation 1 and
Nation 2.

If you have traveled to poor developing countries,
you will have noticed that people there consume
very different goods and services than U.S. con-
sumers. Does this mean that tastes in develop-
ing countries are very different from U.S. tastes?
Explain.

Starting from the pretrade equilibrium point in
Figure 5.4, assume that tastes in Nation 1 change
in favor of the commodity of its comparative
disadvantage (i.e., in favor of commodity Y).

(a) What is the effect of this change in tastes on
Py /Py in Nation 1? How did you reach such a
conclusion?

(b) What is the effect of this change in tastes on
r/w in Nation 1?

*= Answer provided at www.wiley.com/college/
salvatore.

10.

11.

12.

*13.

14.

15.
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(¢) What is the effect of this on the volume of
trade and on the trade partner?

Comment on the following quotation: “The as-
sumptions necessary to bring about complete
equality in the returns to homogeneous factors
among nations are so restrictive and unrepresenta-
tive of actual reality that the theory can be said to
prove the opposite of what it seems to say—name-
ly, that there is no chance whatsoever that factor
prices will ever be equalized by free commodity
trade.”

In what way can international trade be said to have
contributed to increased wage inequalities in the
United States during the past 20 years?

(a) Discuss the meaning and importance of the
Leontief paradox.

(b) Summarize the empirical results of Kravis,
Keesing, Kenen, and Baldwin on the importance
of human capital in helping to resolve the paradox.

(¢) How was the paradox seemingly resolved
by Leamer, Stern, Maskus, and Salvatore and
Barazesh?

(d) What is the status of the controversy today?

(a) Draw a figure similar to Figure 5.1 showing
factor-intensity reversal.

(b) With reference to your figure, explain how
factor reversal could take place.

(¢) Summarize the empirical results of Minhas,
Leontief, and Ball on the prevalence of factor
reversal in the real world.

Explain why, with factor-intensity reversal, inter-
national differences in the price of capital can
decrease, increase, or remain unchanged with
international trade.

(a) Explain how more recent research tried to
verify the H-O model.

(b) Explain the results of these more recent
empirical tests.

(¢) What general conclusion can be reached with
respect to the utility and acceptance of the H-O
model?

12:56 A.M.
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APPENDIX

This appendix presents the formal proof of the factor—price equalization theorem and exam-
ines factor-intensity reversal. Section AS.1 repeats (with some modifications to fit our present
aim) the Edgeworth box diagrams of Nation 1 and Nation 2 from Figures 3.9 and 3.10.
Section A5.2 then examines how international trade brings about equality in relative factor
prices in the two nations. Section A5.3 shows that absolute factor prices are also equalized
across nations as a result of international trade. Section A5.4 examines the effect of trade
on the short-run distribution of income with the specific-factors model.

Sections AS5.5 to A5.7 then feature factor-intensity reversal, utilizing the more advanced
analytical tools reviewed in the appendix to Chapter 3. Section AS5.5 gives a diagram-
matic presentation of factor-intensity reversal. Section A5.6 presents the formula to measure
the elasticity of substitution of L for K in production and examines its relationship to
factor-intensity reversal. Section A5.7 discusses the method used to conduct empirical tests
to determine the prevalence of factor-intensity reversal in the real world.

A5.1 The Edgeworth Box Diagram for Nation 1 and Nation 2

Figure 5.7 shows the Edgeworth box diagram of Nation 2 superimposed on the box diagram
of Nation 1 in such a way that their origins for commodity X coincide. The origins for
commodity Y differ because Nation 1 has a relative abundance of labor, whereas Nation 2
has a relative abundance of capital. The box diagrams are superimposed on each other to
facilitate the analysis to follow.

Because both nations use the same fechnology, the isoquants for commodity X in the
two nations are identical (and are measured from the common origin Oy). Similarly, the
isoquants for commodity Y in the two nations are also identical (but are measured from
origin Oy for Nation 1 and from origin Oy for Nation 2). X-isoquants farther from Oy
refer to progressively higher outputs of X, while Y-isoquants farther from O, or Oy refer
to greater outputs of Y.

By joining all points where an X-isoquant is tangent to a Y-isoquant in each nation, we
obtain the nation’s production contract curve. Points A, F, and B on Nation 1’s production
contract curve in Figure 5.7 refer to corresponding points on Nation 1’s production frontier
(see Figure 3.9). Similarly, points A’, F’, and B’ on Nation 2’s production contract curve
refer to corresponding points on Nation 2’s production frontier. Note that the contract
curves of both nations bulge toward the lower right-hand corner because commodity X is
the L-intensive commodity in both nations.

A5.2 Relative Factor—Price Equalization

Figure 5.8 repeats Figure 5.7 but omits (to keep the figure simple) all isoquants as well as
points F and F’ (which are not needed in the subsequent analysis). The no-trade equilibrium
point is A in Nation 1 and A’ in Nation 2 (as in Figures 3.3 and 3.4). The K/L ratio in
the production of commodity X is smaller in Nation 1 than in Nation 2. This is given by
the lesser slope of the line (not shown) from origin Oy to point A as opposed to point A’.
Similarly, the K/L ratio in the production of commodity Y is also smaller in Nation 1 than

&
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FIGURES.7. The Edgeworth Box Diagram for Nation 1 and Nation 2—Once Again.

The Edgeworth box diagram of Nation 2 from Figure 3.10 is superimposed on the box diagram for Nation 1
from Figure 3.9 in such a way that their origins for commodity X coincide. Because both nations use the
same technology, the isoquants of commodity X are identical in the two nations. The same is true for
the Y-isoquants. The points on each nation’s production contract curve refer to corresponding points on
the nation’s production frontier. The contract curves of both nations bulge toward the lower right-hand
corner because commodity X is the L-intensive commodity in both nations.

in Nation 2. This is given by the smaller slope of the line (not shown) from Oy to point A
as opposed to the slope of the line (also not shown) from Oy to point A’.

Since Nation 1 uses a smaller amount of capital per unit of labor (K/L) in the production
of both commodities with respect to Nation 2, the productivity of labor and therefore the
wage rate (w) are lower, while the productivity of capital and therefore the rate of interest
(r) are higher, in Nation 1 than in Nation 2. This is always the case when both nations use
a production function that is homogeneous of degree one, showing constant returns to scale
(as assumed throughout).

With a lower w and a higher r, w/r is lower in Nation 1 than in Nation 2. This is
consistent with the relative physical abundance of labor in Nation 1 and capital in Nation 2.
The lower w/r in Nation 1 at autarky point A is reflected in the smaller (absolute) slope

&
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FIGURES.8. Formal Proof of the Factor—Price Equalization Theorem.

At the no-trade equilibrium point A in Nation 1and A’ in Nation 2, K/L is lower in the production of both
commodities in Nation 1 than in Nation 2. These are given by the lower slopes of straight lines (not shown)
from Oy and O, or O,, to points A and A’. Since w/r (the absolute slope of the solid line through point A)
is lower in Nation 1 and commodity X is L intensive, Nation 1 specializes in the production of commodity
X until it reaches point B. Nation 2 specializes in Y until it reaches point B’. At B and B/, K/L and therefore
w/r are the same in both nations.

of the (short and solid) straight line through point A as opposed to the corresponding line
at point A’. (The straight lines are the common tangents to the X- and Y-isoquants—not
shown in Figure 5.8—at point A and point A’.)

To summarize, we can say that at the no-trade equilibrium point A, Nation 1 uses a
smaller K/L ratio in the production of both commodities with respect to Nation 2. This
results in lower productivity of labor and higher productivity of capital in Nation 1 than in
Nation 2. As a result, w/r is lower in Nation 1 (the L-abundant nation) than in Nation 2.

Since Nation 1 is the L-abundant nation and commodity X is the L-intensive commodity,
with the opening of trade Nation 1 will specialize in the production of commodity X (i.e.,
will move from point A toward Oy along its production contract curve). Similarly, Nation 2
will specialize in the production of commodity Y and move from point A" toward Oy.

&
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Specialization in production continues until Nation 1 reaches point B and Nation 2 reaches
point B’, where K/L is the same in each commodity in both nations. This is given by
the slope of the dashed line from Oy through points B’ and B for commodity X, and by
the parallel dashed lines from Oy and Oy to points B and B’ for commodity Y, for Nation 1
and Nation 2, respectively.

Note that as Nation 1 moves from point A to point B, K/L rises in the production of
both commodities. This is reflected by the steeper slope of the dashed lines from Oy and
Oy to point B as opposed to point A. As a result of this increase in K/L, the productivity
and therefore the wage of labor rise in Nation 1 (the low-wage nation). On the other hand,
as Nation 2 moves from point A’ to B’, K/L falls in the production of both commodities.
This is reflected by the smaller slope of the dashed lines from Oy, and Oy to point B as
opposed to point A’. As a result of this decline in K/L, the productivity and therefore the
wage of labor falls in Nation 2 (the high-wage nation). The exact opposite is true for capital.

In the absence of trade, w/r was lower in Nation 1 than in Nation 2 (see the absolute
slopes of the solid straight lines through points A and A’). As Nation 1 (the low-wage nation)
specializes in the production of commodity X, K/L and w/r rise in the production of both
commodities in Nation 1. As Nation 2 (the high-wage nation) specializes in the production
of commodity Y, K/L and w/r fall in the production of both commodities. Specialization in
production continues until K/L and w/r have become equal in the two nations. This occurs
when Nation 1 produces at point B and Nation 2 produces at point B’ with trade. This
concludes our formal proof that international trade equalizes relative factor prices in the
two nations when all the assumptions listed in Section 5.2A hold.

'@* Problem Show graphically that with sufficiently less capital available, Nation 1 would
have become completely specialized in the production of commodity X before relative
factor prices became equal in the two nations.

A5.3 Absolute Factor—Price Equalization

This proof of absolute factor-price equalization is more difficult than the proof of relative
factor-price equalization and is seldom if ever covered in undergraduate courses, even when
all students in the course have had intermediate microeconomics and macroeconomics. The
proof is included here only for the sake of completeness and for more advanced undergrad-
uate students and first-year graduate students.

The proof makes use of Euler’s theorem. According to Euler’s theorem, if constant
returns to scale prevail in production and if each factor is rewarded (paid) according to its
productivity, the output produced is exhausted and just exhausted. Specifically, the marginal
physical product of labor (MPL) times the amount of labor used in production (L) plus the
marginal physical product of capital (MPK) times the amount of capital used in production
(K) exactly equals the output produced. The same is true for commodity Y. In equation
form, Euler’s theorem in the production of commodity X can be expressed as

(MPL)(L) + (MPK)(K) =X (5A-1)
Dividing both sides by L and rearranging:

X/L = MPL + (MPK)(K)/L (5A-2)
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Factoring out MPL:
X/L=MPL[(1 +K/L)Y(MPK /MPL)] (5A-3)

With trade, Nation 1 produces at point B and Nation 2 produces at point B’ in Figure 5.8.
Since at points B and B’, w/r is the same in both nations, MPK/MPL is also the same in
both nations. We also know that at points B and B’, K/L in the production of commodity X
is the same in both nations. Finally, X/L is the average product of labor in the production of
commodity X—and this is also the same in the two nations because of the assumptions of
constant returns to scale and the same technology. As a result, the last remaining component
(MPL) in Equation (5A-3) must also be the same in the production of commodity X in both
nations if Equation (5A-3) is to hold.

Since the real wage is equal to MPL, the equality of MPL in the two nations means that
real wages are the same in the two nations in the production of commodity X. With perfect
competition and perfect internal factor mobility, real wages in the production of commodity
Y are equal to real wages in the production of commodity X in each nation as well. In a
completely analogous way, we can prove that the rate of interest is the same in the two
nations in the production of both commodities. This concludes our proof that international
trade equalizes absolute factor prices in the production of both commodities in both nations
(under highly restrictive assumptions). That is, we have proved that real wages (w) are
the same in both nations in the production of both commodities. Similarly, the real rate of
interest () is also the same in both nations in the production of both commodities.

Ab5.4 Effect of Trade on the Short-Run Distribution of Income:
The Specific-Factors Model

Suppose that in Nation 1 (the L-abundant nation) labor is mobile between industries but
capital is not. Since labor is mobile, the wage of labor will be the same in the production of
commodities X and Y in Nation 1. The equilibrium wage and the amount of labor employed
in the production of X and Y in Nation 1 are given by the intersection of the value of the
marginal product of labor curve in the production of X and Y. From micro economic theory,
we know that the value of the marginal product of labor in the production of X is equal to
the price of commodity X times the marginal physical product of labor in the production of
X. That is, VMPLy = (Pyx)(MPLy). Similarly, VMPL, = (Py)(MPL,). We also know that
if a firm employs more labor with a given amount of capital, VMPL declines because of
the law of diminishing returns. Finally, to maximize profits, firms will employ labor until
the wage they must pay equals the value of the marginal product of labor (i.e., until w =
VMPL).

We can show the no-trade equilibrium wage and employment of labor in the production
of commodities X and Y in Nation 1 with the aid of Figure 5.9. In the figure, the horizontal
axis measures the total supply of labor available to Nation 1, and the vertical axis measures
the wage rate. To begin with, concentrate on the VMPLy curve (which is read from left to
right, as usual) and on the VMPL; curve (which is read from right to left). The equilibrium
wage rate is ED and is determined at the intersection of the VMPLy, and VMPL, curves.
The wage rate is identical in the production of X and Y because of perfect labor mobility
in the nation between the two industries. The amount OD of labor is used in the production
of X, and the remainder, or DO’, is used in the production of Y.

&
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w w

Total supply of labor in Nation 1

FIGURES.9. Specific-Factors Model.
Labor is mobile between industries, but capital is not. The horizontal axis measures the total supply of L
available to Nation 1, and the vertical axis the wage rate (w). Before trade, the intersection of the VMPL,
and VMPL, curves determines w = ED in the two industries. OD of L is used in the production of X and
DO’ in Y. With trade, Py/P, increases and shifts VMPL, up to VMPL,’, w rises from ED to E'D’, and DD’
$ of L shifts from Y to X. Since w rises less than Py, w falls in terms of X but rises in terms of Y (since Py is
unchanged). With more L used with fixed K in the production of X, VMPK, and r increase in terms of both
Xand Y. With less L used with fixed K in Y, VMPK| and r fall in terms of both commodities.

Since Nation 1 (the L-abundant nation) has a comparative advantage in commodity
X (the L-intensive commodity), the opening of trade increases Py/Py. Since VMPL, =
(Py)(MPLy), the increase in Py shifts the VMPLy curve upward proportionately, by EF,
to VMPL,'. The wage rate increases less than proportionately, from ED to E’'D’, and DD’
units of labor shift from the production of Y to the production of X. Since w increases by
less than the increase in Py, w falls in terms of X but rises in terms of Y (since Py is
unchanged). Thus, the effect of the increase in Py on the real income of labor is ambiguous
and depends on spending patterns. Workers who consume mainly commodity X will be
worse off, while those who consume mainly commodity Y will be better off.

The rewards (r) to the specific factor (capital) change unambiguously, however. Since
the specific capital in the production of commodity X has more labor to work with, VMPKy
and r increase in terms of both commodities X and Y. On the other hand, since less labor is
used with the fixed capital in the production of commodity Y, VMPK, and r fall in terms
of commodity X, and therefore in terms of commodity Y as well.

Thus, with the opening of trade, the real income of the immobile capital (the nation’s
scare factor) rises in the production of X and falls in the production of Y, whereas real
wages (which are equal in the production of both commodities) fall in terms of commodity
X and rise in terms of commodity Y. This is the result we obtain in the short run with the
specific-factors model when capital is specific to or immobile between the two industries
of the nation.
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Generalizing the specific-factors model, we can say that trade will have an ambiguous
effect on each nation’s mobile factors, benefit the immobile factors specific to the nation’s
export sectors, and harm the immobile factors specific to the nation’s import-competing
sectors. This is what we can expect in the short run when some factors are specific or
immobile (i.e., can only be used in some industries). In the long run, of course, when all
inputs are mobile among all industries of a nation, the Heckscher—Ohlin model postulates
that the opening of trade will lead to an increase in the real income or return of the inputs
used intensively in the nation’s export sectors and to a reduction in the real income or return
of the inputs used intensively in the production of the nation’s import-competing sectors.

Problem What effect will the opening of trade have on the real income of labor and capital
in Nation 2 (the K-abundant nation) if L is mobile between the two industries in Nation 2
but K is not?

A5.5 Illustration of Factor-Intensity Reversal

Figure 5.10 shows a single isoquant for commodity X and a single isoquant for com-

modity Y. From Section A3.1, we know that with a homogeneous production function of

degree one, a single isoquant completely describes the entire production function of each

18 -

12 -

| | | | L
0 6 9 12 18

FIGURE5.10. Factor-Intensity Reversal.

At w/r = %, commodity X is produced at point A with K/L = %s = ', while commodity Y is produced at
point B with K/L = %, = %. Thus, commodity X is the L-intensive commodity. On the other hand, at w/r
= 2, commodity Y is produced at point C with K/L = '% = %, while commodity X is produced at point D
with K/L = ¥ = % = 3. Thus, commodity X is L intensive at w/r = '» and K intensive at w/r = 2 in relation
to commodity Y, and factor-intensity reversal is present.
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commodity. Furthermore, since both nations are assumed to use the same technology, we
can use the single X- and Y-isoquants to refer to both nations.

Figure 5.10 shows that at w/r = '5, commodity X is produced at point A, where the
X-isoquant is tangent to the isocost line with slope (w/r) equal to ' and K /L = %g = 4.
Commodity Y is produced at point B, where the Y-isoquant is tangent to the same isocost
line with slope (w/r) equal to '» and K /L = %, = %. Thus, at w/r = 5, K /L is higher for
commodity Y, so that commodity X is the relatively L-intensive commodity.

On the other hand, at w/r = 2, commodity Y is produced at point C, where the Y-isoquant
is tangent to the isocost line with slope (w/r) equal to 2 and K /L = '% = %. Commodity
X is produced at point D, where the X-isoquant is tangent to the same isocost line with
slope (w/r) equal to 2 and K /L = '8 = 3. Thus, at w/r = 2, commodity X is the relatively
K -intensive commodity.

As a result, commodity X is L intensive at w/r = 5 and K intensive at w/r = 2 with
respect to commodity Y, and we say that factor-intensity reversal is present.

With factor-intensity reversal, both the H-O theorem and the factor-price equalization
theorem must be rejected. To see this, suppose that Nation 1 is the relatively L-abundant
nation with w /r = ', while Nation 2 is the relatively K -abundant nation with w/r = 2. With
w/r = ', Nation 1 should specialize in the production of and export commodity X because
Nation 1 is the L-abundant nation and commodity X is the L-intensive commodity there.
With w/r = 2, Nation 2 should specialize in the production of and export commodity X
because Nation 2 is the K -abundant nation and commodity X is the K -intensive commodity
there. Since both nations cannot export to each other the same homogeneous commodity
(i.e., commodity X), the H-O theorem no longer predicts the pattern of trade.

'@‘ When the H-O model does not hold, the factor—price equalization theorem also fails.
To see this, note that as Nation 1 (the low-wage nation) specializes in the production of
commodity X (the L-intensive commodity), the demand for labor rises, and w/r and w
rise in Nation 1. With Nation 1 specializing in and exporting commodity X to Nation 2,
Nation 2 must specialize in and export commodity Y to Nation 1 (since the two nations
could not possibly export the same homogeneous commodity to each other). However, since
commodity Y is the L-intensive commodity in Nation 2, the demand for labor rises, and
w/r and w rise in Nation 2 (the high-wage nation) also. Thus, wages rise both in Nation 1
(the low-wage nation) and in Nation 2 (the high-wage nation).

If wages rise faster in Nation 1 than in Nation 2, the difference in wages between the
two nations declines, as predicted by the factor—price equalization theorem. If wages rise
more slowly in Nation 1 than in Nation 2, the wage difference increases. If wages rise by
the same amount in both nations, the wage difference remains unchanged. Since there is no
a priori way to determine the effect of international trade on the difference in factor prices
in each case, we must reject the factor—price equalization theorem.

From Figure 5.10, we can see that factor-intensity reversal arises because the X-isoquant
has a much smaller curvature than the Y-isoquant and the X- and Y-isoquants cross twice
within the two relative factor price lines. When the two isoquants have similar curvature,
they will only cross once and there is no factor-intensity reversal.

Problem Draw a figure similar to Figure 5.10 with the X-isoquant and the Y-isoquant
crossing only once within the relative factor price lines of the two nations and show that in
that case there is no factor-intensity reversal.
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A5.6 The Elasticity of Substitution and Factor-Intensity Reversal

We have said that for factor-intensity reversal to occur, the X-isoquant and the Y-isoquant
must have sufficiently different curvatures to cross twice within the relative factor price
lines prevailing in the two nations. The curvature of an isoquant measures the ease with
which L can be substituted for K in production as the relative price of labor (i.e., w/r)
declines. When w/r falls, producers will want to substitute L for K in the production of
both commodities to minimize their costs of production.

The flatter (i.e., the smaller the curvature of) an isoquant, the easier it is to substitute L
for K (and vice versa) in production. A measure of the curvature of an isoquant and the ease
with which one factor can be substituted for another in production is given by the elasticity
of substitution. The elasticity of substitution of L for K in production (e) is measured by
the following formula:

_ AK/D/(K/L)
A (slope)/(slope)

For example, the elasticity of substitution of L for K for commodity X between point
D and point A is calculated as follows. K/L = 3 at point D and K/L = ' at point A in
Figure 5.10. Therefore, the change in K/L for a movement from point D to point A along the
X-isoquant is 3 — ' = 2% = 3. Thus, A(K/L)/(K /L) = (%)/3 = 3. The absolute slope of
the X-isoquant is 2 at point D and ' at point A. Therefore, A(slope) =2 —% = 1'» = %.
Thus, A(slope)/(slope) = (3%:)/2 = %. Substituting these values into the formula, we get

o= AK/D/EID) 89 _ 7 119
A(slope)/(slope) 3/4

Similarly, the elasticity of substitution of L and K between point C and point B along
the Y-isoquant is

L AK/D/K/L) _14/3) = 3/H)/@/3)
A(slope)/(slope) 2-h/Q)

_(1/12)/(4/3) _ 21/48

= = 84/144 = 0.58
(I'n)/2 3/4

Thus, the X-isoquant has a much smaller curvature and a much greater elasticity of sub-
stitution than the Y-isoquant. It is this difference in curvature and elasticity of substitution
between the X-isoquant and the Y-isoquant that results in their crossing twice within the
relative factor price lines, giving factor-intensity reversal. Note that a difference in the cur-
vature of the isoquants and in the elasticity of substitution is a necessary but not sufficient
condition for factor-intensity reversal. For factor-intensity reversal to occur, the elasticity
of substitution must be sufficiently different so that the isoquants of the two commodities
cross within the relative factor price lines of the two nations.

Problem Calculate the elasticity of substitution of L and K for the X-isoquant and
Y-isoquant of the previous problem (where there is no factor-intensity reversal), and verify
that the elasticity of substitution for the two isoquants does not differ much because of
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their similar curvature. Assume that the coordinates are A (4,2), B (3,3), C (3,2.5), D
(2,4), and that the absolute slope of the isoquants is 1 at points A and C and 2 at B and D.

A5.7 Empirical Tests of Factor-Intensity Reversal

Until 1961, economists used almost exclusively the Cobb—Douglas production function in
their work. This implied that the elasticity of substitution of L for K was equal to 1 in the
production of all commodities. As a result, this production function was not at all useful to
measure the prevalence of factor-intensity reversal in the real world.

Partially in response to the need to measure factor-intensity reversal in international trade,
a new production function was developed in 1961 by Arrow, Chenery, Minhas, and Solow
called the constant elasticity of substitution (CES) production function. As its name implies,
the CES production function kept the elasticity of substitution of L for K constant for each
industry but allowed the elasticity of substitution to vary from industry to industry.

It was this CES production function that Minhas used to measure factor-intensity reversal.
That is, Minhas found that the elasticity of substitution of L and K differed widely in the six
industries that he studied and that factor-intensity reversal occurred in one-third of the cases.
This rate of occurrence is too frequent for factor reversal to be treated as an exception; if
true, it would have seriously damaged the H-O model.

However, Leontief calculated the elasticity of substitution of all 21 industries used to
derive the CES production function (rather than just the six selected by Minhas) and found
that factor reversal occurred in only 8 percent of the cases. Furthermore, when he removed
two industries intensive in natural resources, factor reversal fell to about 1 percent of the

Q} cases. Thus, Leontief concluded that factor-intensity reversal is a rather rare occurrence and
that the H-O model should not be rejected on account of these exceptions.

Minhas also conducted another test in his study. He calculated K/L for the same 20 in-
dustries in the United States and Japan, ranked these industries according to the K/L in each
nation, and then found the coefficient of rank correlation between the industry rankings in
the two nations. Since the United States was the relatively K-abundant nation, all industries
could be expected to be more K intensive in the United States than in Japan. However, the
K -intensity ranking of the industries would have to be very similar in the United States
and Japan in order for factor-intensity reversal to be rare. That is, the most K -intensive
industries in the United States should also be the most K-intensive industries in Japan.
Minhas found that the rank correlation was only 0.34 and concluded that factor reversal
was fairly common.

However, Ball found that when agriculture and two industries intensive in natural
resources were removed from the list, the rank correlation rose to 0.77, so that, once again,
the conclusion could be reached that factor-intensity reversal is not a common occurrence.
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Economies of Scale, chapter

Imperfect Competition, and
International Trade

LEARNING GOALS:
After reading this chapter, you should be able to:

e Explain how international trade can result from
economies of scale

e Explain how product differentiation leads to
intra-industry trade

e Understand the technological gap and product cycle
models of trade

e Understand the relationship between transportation
'EB* costs and environmental standards on international
trade

6.1 Introduction

We have seen in Chapter 5 that the Heckscher—Ohlin theory based comparative
advantage on differences in factor endowments among nations. The theory, how-
ever, leaves a significant portion of today’s international trade unexplained. In this
chapter, we fill this gap with some new, complementary trade theories, which base
a great deal of international trade flows on economies of scale, imperfect competi-
tion, and differences in the development and spread of new technologies over time
among nations.

Section 6.2 examines the effect of relaxing each of the assumptions on which
the Heckscher—Ohlin theory rests. Section 6.3 examines international trade based
on economies of scale. Section 6.4 shows the importance of imperfect competi-
tion as the basis of a great deal of today’s international trade. Section 6.5 presents
models that base international trade on differences in dynamic changes in technol-
ogy among nations. Finally, Section 6.6 examines the effect of transportation costs
and environmental standards on the location of industry and the flow of interna-
tional trade. The appendix to this chapter examines external economies and their
importance for international trade.
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6.2 The Heckscher—0Ohlin Model and New
Trade Theories

In this section we relax the assumptions of the Heckscher—Ohlin theory discussed in
Section 5.2. We will see that relaxing the assumptions does not affect the validity of the
basic Heckscher—Ohlin model, but points to the need for new, complementary trade theo-
ries to explain the significant portion of international trade that the Heckscher—Ohlin theory
leaves unexplained.

Relaxing the first assumption (two nations, two commodities, and two factors) to include
more than two nations, more than two commodities, and more than two factors, while
certainly complicating the analysis, leaves the H-O model basically valid, as long as the
number of commodities is equal to or larger than the number of factors. One complication
that arises in dealing with more than two factors is that we can no longer classify a com-
modity simply as L or K intensive but will require the construction of a factor-intensity
index to predict the pattern of trade. This can be complex but should still be possible.

The second assumption of the Heckscher—Ohlin theory (i.e., that both nations use the
same technology in production) is not generally valid. That is, nations often do use dif-
ferent technologies in the real world. However, technology can be regarded as a factor
of production, and, as such, trade based on given technological differences among nations
could be viewed as falling within the realm of the H-O theory. Trade based on changes in
technology over time among nations is a different matter, however. These are explained by
the technological gap and product cycle models. While these models could be regarded as
dynamic extensions of the basic H-O model, they are in fact different and are discussed in
Section 6.5.

The third assumption, that commodity X is the L-intensive commodity, while commodity
Y is the K-intensive commodity in both nations, implies the absence of factor-intensity
reversal. As pointed out in Section 5.6¢, factor-intensity reversal would lead to the rejection
of the H-O model. Empirical studies, however, indicate that factor-intensity reversal is not
very common in the real world. It seems that the Leontief paradox could be eliminated by
the inclusion of human capital, the exclusion of commodities intensive in natural resources,
and comparing the K/L ratio in production versus consumption rather than in exports versus
imports.

While the H-O theory assumed constant returns to scale (assumption 4), international
trade can also be based on increasing returns to scale. Increasing returns to scale can be
regarded as complementary to the H-O theory in that they try to explain a portion of
international trade not covered by the basic H-O theory. Economies of scale as a basis for
trade are examined in Section 6.3.

The fifth assumption of the H-O model was incomplete specialization in both nations.
If trade brings about complete specialization in production in one of the nations, relative
commodity prices will be equalized, but factor prices will not. For example, if in Figure 5.8
the amount of capital available to Nation 1 is so much less that point B (at which factor
prices would be equalized in the two nations) is outside the Edgeworth box for Nation 1
(and therefore unattainable), factor prices will not be equalized in the two nations, even
though relative commodity prices are.

Assumption 6 on equal tastes has been more or less verified empirically. Tastes are
certainly not sufficiently different across nations to overcome differences in the relative
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physical availability of factors of production in explaining different relative commodity
prices and trade among nations.

Relaxing assumption 7 of perfect competition in all product and factor markets is more
troublesome. It seems that a significant portion of trade in manufactured goods among
industrialized nations is based on product differentiation and economies of scale, which
(at first sight at least) does not seem easily reconcilable with the H-O factor-endowment
model. Such intra-industry trade is examined in Section 6.4.

Relaxing assumption 8 of no international factor mobility modifies but does not invalidate
the H-O model. As pointed out in Section 5.5A, international factor mobility can be a
substitute for international trade in bringing about equality of relative commodity and factor
prices among nations. With some, but less than perfect, international factor mobility, the
volume of trade required to bring about relative commodity and factor—price equalization
would be less. This modifies the basic H-O model but does not take away its validity.

Similarly, costs of transportation and other nonprohibitive obstructions to the flow of
international trade (assumption 9) reduce the volume and the benefits of international
trade, but they only modify (rather than lead to the rejection of) the H-O theorem and
the factor-equalization theorem. Costs of transportation and environmental standards are
discussed in Section 6.6.

With resources not fully utilized (i.e., relaxing assumption 10), a potential comparative
advantage based on unutilized or underutilized resources might not show through or emerge.
The H-O theory would then incorrectly predict the pattern of trade. However, aside from
temporary economic recessions and frictional unemployment (i.e., unemployment arising in
the process of changing jobs), the full employment assumption is for the most part satisfied,

{B‘ at least in industrial countries.

Relaxing assumption 11, that international trade among nations is balanced, could lead a
nation with a trade deficit to import some commodities in which it would have a comparative
advantage and it would in fact export with balanced trade. Since most trade imbalances are
generally not very large in relation to GNP, the charge that the H-O model might be unable
to correctly predict the pattern of trade is true only for those commodities in which the
nation has only a very small comparative advantage.

In conclusion, relaxing most of the assumptions of the Heckscher—Ohlin theory only
modifies but does not invalidate the theory. Relaxing the assumptions of constant economies
of scale and perfect competition, however, requires new, complementary trade theories to
explain the significant portion of international trade that the H-O theory leaves unexplained.
International trade based on differences in technological changes over time among nations
also calls for new trade theories. We now turn to these new, complementary trade theories.

6.3 Economies of Scale and International Trade

One of the assumptions of the H-O model was that both commodities were produced under
conditions of constant returns to scale in the two nations (assumption 4 in Section 5.2). With
increasing returns to scale, mutually beneficial trade can take place even when the two nations
are identical in every respect. This is a type of trade that the H-O model does not explain.
Increasing returns to scale refers to the production situation where output grows propor-
tionately more than the increase in inputs or factors of production. That is, if all inputs are
doubled, output is more than doubled. If all inputs are tripled, output is more than tripled.
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Increasing returns to scale may occur because at a larger scale of operation a greater divi-
sion of labor and specialization becomes possible. That is, each worker can specialize in
performing a simple repetitive task with a resulting increase in productivity. Furthermore,
a larger scale of operation may permit the introduction of more specialized and productive
machinery than would be feasible at a smaller scale of operation. Antweiler and Trefler
(2002) found that a third of all goods-producing industries are characterized by increasing
returns to scale.

Figure 6.1 shows how mutually beneficial trade can be based on increasing returns to
scale. If the two nations are assumed to be identical in every respect, we can use a single
production frontier and a single indifference map to refer to both nations. Increasing returns
to scale result in production frontiers that are convex from the origin, or inward-bending.
With identical production frontiers and indifference maps, the no-trade equilibrium relative
commodity prices in the two nations are also identical. In Figure 6.1, this is Py/Py = P,
in both nations and is given by the slope of the common tangent to the production frontier
and indifference curve [ at point A.

With trade, Nation 1 could specialize completely in the production of commodity X
and produce at point B. Nation 2 would then specialize completely in the production of
commodity Y and produce at point B’. By then exchanging 60X for 60Y with each other,
each nation would end up consuming at point £ on indifference curve /I, thus gaining
20X and 20Y. These gains from trade arise from economies of scale in the production of
only one commodity in each nation. In the absence of trade, the two nations would not
specialize in the production of only one commodity because each nation wants to consume
both commodities.

1
X
0 20 40 60 80 100 120

FIGURE 6.1. Trade Based on Economies of Scale.

With identical and convex to the origin (because of economies of scale) production frontiers and
indifference maps, the no-trade equilibrium-relative commodity price in the two nations is identical
and given by P,. With trade, Nation 1 could specialize completely in the production of commodity X
and produce at point B. Nation 2 would then specialize completely in the production of commodity Y
and produce at point B'. By then exchanging 60X for 60Y with each other, each nation would end up
consuming at point E on indifference curve II, thus gaining 20X and 20Y.

&
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Note that the no-trade equilibrium point A is unstable in the sense that if, for whatever
reason, Nation 1 moves to the right of point A along its production frontier, the relative
price of X (the slope of the production frontier) will fall and will continue to fall until
Nation 1 becomes completely specialized in the production of commodity X. Similarly, if
Nation 2 moves to the left of point A along its production frontier, Py/P, will rise (so that
its inverse, Py /Py, falls) until Nation 2 becomes completely specialized in the production
of commodity Y.
Several additional aspects of the preceding analysis and Figure 6.1 must be clarified.
First of all, it is a matter of complete indifference which of the two nations specializes
in the production of commodity X or commodity Y. In the real world, this may result
from historical accident. Second, it should be clear, at least intuitively, that the two nations
need not be identical in every respect for mutually beneficial trade to result from increasing
returns to scale. Third, if economies of scale persist over a sufficiently long range of outputs,
one or a few firms in the nation will capture the entire market for a given product, leading
to monopoly (a single producer of a commodity for which there is no close substitute) or
oligopoly (a few producers of a homogeneous or differentiated product).

Fourth, since the early 1980s, there has been a sharp increase in international trade in
parts and components through outsourcing and offshoring, and these are the source of new
and significant international economies of scale. Outsourcing refers to the purchase by a
firm of parts and components abroad in order to keep its costs down. Offshoring refers,
instead, to a firm producing in its own plants abroad some of the parts and components that
it uses in its products. While outsourcing and offshoring lead to international economies

of scale (see Case Study 6-1), they also lead to complaints that a significant number of
high-paying jobs are transferred abroad (see Case Study 6-2).

The New International Economies of Scale

Today, more and more products manufactured by
international corporations have parts and compo-
nents made in many different nations (see Case
Study 1-1). The reason is to minimize production
costs. For example, the motors of some Ford
Fiestas are produced in the United Kingdom, the
transmissions in France, the clutches in Spain,
and the parts are assembled in Germany for
sales throughout Europe. Similarly, Japanese and
German cameras are often assembled in Singapore
to take advantage of cheaper labor there.

Foreign “sourcing” of inputs is often not a
matter of choice to earn higher profits, but simply
a requirement to remain competitive. Firms that
do not look abroad for cheaper inputs face loss of
competitiveness in world markets and even in the
domestic market. U.S. firms now spend more than
$100 billion on outsourcing, and by doing so they
cut costs by 10 to 15 percent. Outsourcing now

accounts for more than one-third of total manufac-
turing costs by Japanese firms, and this saves them
more than 20 percent of production costs.

Firms must constantly explore sources of
cheaper inputs and overseas production in order to
remain competitive in our rapidly shrinking world.
Indeed, this process can be regarded as manufac-
turing’s new international economies of scale in
today’s global economy. Just as companies were
forced to rationalize operations within each coun-
try in the 1980s, they now face the challenge of
integrating their operations for their entire system
of manufacturing around the world in order to take
advantage of these new international economies
of scale. What is important is for the firm to focus
on its core competency (i.e., in the production
of) those components that are indispensable
to the company’s competitive position over
subsequent product generations and outsource

(continued)
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W CASE STUDY 6-1 Continued

other components in which outside suppliers have
— a distinctive production advantage. These new
international economies of scale are likely to
become even more important in the future as we
move closer and closer to a truly global economy.

Sources: “Manufacturing’s New Economies of Scale,” Har-
vard Business Review, May—June 1992, pp. 94-102; “How
to Think Strategically about Outsourcing,” Harvard Manage-
ment Update, May 2000, pp. 4-6; and D. Salvatore, “The
U.S. Challenge to European Firms,” European Journal of
International Management, Vol. 1, No. 1, 2007, pp. 69-80.

B CASE STUDY 6-2 Job Loss Rates in U.S. Industries and Globalization

% Table 6.1 shows that, from 2003 to 2005, the per-
centage of jobs lost in U.S. manufacturing was
three times higher than in U.S. service industries,
but in all sectors (except professional and busi-
ness services) job losses were much higher in the
nontradable than in the tradable sectors (and thus
not caused by increased imports, outsourcing, or
offshoring). As discussed in Case Study 3-4, most
direct job losses in the United States resulted from
technological changes that raised labor productiv-
ity rather than from international trade itself, and it
affected mostly low-skilled industrial workers. As
debated by Samuelson (2004), Bhagwati (2007),

Blinder (2008), Coe (2008), Summers (2008), and
Harrison and McMillan (2011), the fear now is that
the revolution in telecommunications and trans-
portation is making possible the export of an
increasing number of high-skill and high-paying
jobs, not only in manufacturing but also in a
growing range of services that until recently were
regarded as secure. In fact, Barefoot and Mat-
aloni (2011) found that from 1999 to 2009 U.S.
multinational corporations cut their workforce in
the United States by nearly 900,000 while at the
same time expanding it by 2.9 million workers
abroad.

B TABLE 6.1. U.S. Job Loss Rates by Industry (Percent)

Industry Overall Tradable Nontradable
Manufacturing 12 12 17
Information 4 4 15
Financial Services 4 3 12
Professional & Business Services 4 6 3

Source: A. Bradword and L. G. Kletzer “‘Fear of Offshoring: The Scope and Potential Impact

of Imports and Exports of Services,” Policy Brief, Petersen Institute, January 2008.

Economies of scale or increasing returns to scale must also be clearly distinguished from
external economies. The former refer to the reduction in the average costs of production
as the firm’s output expands. Thus, economies of scale or increasing returns to scale are
internal to the firm. External economies, on the other hand, refer to the reduction (i.e.,
downward shift) in each firm’s average cost of production curve as the entire industry output
expands (i.e., for reasons external to the firm). External economies and their importance for
international trade are examined in the appendix to this chapter.

Finally, and somewhat related to economies of scale, is the hypothesis advanced by Linder
in 1961 that a nation exports those manufactured products for which a large domestic market
exists. These are products that appeal to the majority of the population. In the process of
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satisfying such a market, the nation acquires the necessary experience and efficiency to
be able subsequently to export these commodities to other nations with similar tastes and
income levels. The nation will import those products that appeal to its low- and high-income
minorities. According to this “preference similarity” or “overlapping demands” hypothesis,
trade in manufactures is likely to be largest among countries with similar tastes and income
levels. While confirmed for his native Sweden, Linder’s hypothesis has not been confirmed
for other nations. It also cannot explain, for example, why such non-Christian nations as
Japan and Korea export artificial Christmas trees and Christmas cards in the absence of a
domestic market for these products.

6.4 Imperfect Competition and International Trade

In this section, we examine the very important relationship between imperfect competition
and international trade, first from an intuitive level and then with a formal model. We also
discuss a method of measuring intra-industry trade.

6.4n Trade Based on Product Differentiation

A large portion of the output of modern economies today involves differentiated rather than
homogeneous products. Thus, a Chevrolet is not identical to a Toyota, a Volkswagen, a
Volvo, or a Renault. As a result, a great deal of international trade can and does involve the
exchange of differentiated products of the same industry or broad product group. That is, a

great deal of international trade is intra-industry trade in differentiated products, as opposed

to inter-industry trade in completely different products (see Case Study 6-3).

B CASE STUDY 6-3 U.S. Intra-Industry Trade in Automotive Products

Table 6.2 shows U.S. imports from and exports of
automotive products (automobiles and automobile
parts, engines, and bodies) to Canada, Mexico,
Europe, and Japan in 1965, 1973, 1980, 1985,
1990, 1995, 2000, 2005, and 2010. Automobile
and automotive products of various producers in
different nations are not identical but differentiated
and thus give rise to intra-industry trade. The
very rapid growth of U.S. intra-industry trade
in automotive products between 1965 and 2010
was due to the reduction in trade protection
and transportation costs and, in the case of U.S.
trade with Canada, to the U.S.-Canadian auto
agreement of 1965, which established free trade
for these products between the two countries. This
enabled Canada to reduce the number of models
it produced (thereby achieving greater economies

of scale in production), while at the same time
increasing the number of models available to
Canadian consumers through imports from the
United States. U.S.-Mexican intra-industry trade
in automotive products also grew very rapidly as
a result of NAFTA (North American Free Trade
Agreement), which took effect on January 1,
1994. NAFTA is discussed in detail in Chapter
10. In the future, big-car production is likely to
be concentrated in the United States and Canada,
while small-car production is likely to shift to
Mexico. Note the largely two-way nature of U.S.
trade in automotive products with Canada, Mex-
ico, and Latin America, as opposed to the mostly
one-way trade with Japan. The decline in trade in
automotive products in 2010 (except with Mexico)
was due to the slow growth in the world economy.

(continued)
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B CASE STUDY 6-3 Continued

% B TABLE 6.2. U.S. Imports and Exports of Automotive Products (billions of

= dollars)

% Year Canada Mexico Europe Japan World

% Imports

= 1965 n - .07 .01 19

= 1973 4.92 - 3.14 2.41 10.55

= 1980 7.87 22 6.73 11.85 26.94

= 1985 20.77 2.93 11.84 24.55 58.57

= 1990 27.71 4.39 13.27 30.12 79.32

= 1995 41.63 12.11 15.65 34.94 108.02

= 2000 58.75 28.30 29.11 44.49 170.20

% 2005 64.42 29.86 43.06 49.37 205.45

= 2010 47.96 43.73 33.63 42.92 189.76

= Exports
1965 .62 - .07 - .87
1973 412 - 48 .09 6.03
1980 9.54 1.35 1.46 19 16.74
1985 16.32 2.72 1.15 21 21.07
1990 19.48 3.57 3.65 1.52 32.55
1995 28.94 5.14 5.45 4.07 52.51
2000 38.23 13.28 6.55 2.73 67.20
2005 45.77 13.55 10.41 1.45 85.99
2010 43.05 17.14 9.73 1.24 99.51

Source: WTO, International Trade Statistics (Geneva, various issues).

Intra-industry trade arises in order to take advantage of important economies of scale

in production. That is, international competition forces each firm or plant in industrial
countries to produce only one, or at most a few, varieties and styles of the same product
rather than many different varieties and styles. This is crucial in keeping unit costs low.
With few varieties and styles, more specialized and faster machinery can be developed for
a continuous operation and a longer production run. The nation then imports other varieties
and styles from other nations. Intra-industry trade benefits consumers because of the wider
range of choices (i.e., the greater variety of differentiated products) available at the lower
prices made possible by economies of scale in production. Case Study 6-4 examines the
large welfare gains that arise from the ability of consumers to greatly increase the variety
of goods that they can purchase with trade.

The importance of intra-industry trade became apparent when tariffs and other obstruc-
tions to the flow of trade among members of the European Union, or Common Market, were
removed in 1958. Balassa found that the volume of trade surged, but most of the increase
involved the exchange of differentiated products within each broad industrial classification.
That is, German cars were exchanged for French and Italian cars, French washing machines
were exchanged for German washing machines, Italian typewriters for German and French
typewriters, and so on.

Even before the formation of the European Union, plant size in most industries
was about the same in Europe and the United States. However, unit costs were

&
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Until now, the welfare gains from trade have been
measured by the reduction in the price of imported
goods and their greater consumption. But another
very important gain from trade arises from the
large increase in the variety of goods available for
consumers to purchase as a result of international
trade. Broda and Weinstein estimate that American
consumers would have been willing to pay an extra
$280 billion, or about 3 percent of GDP, to have
access to the variety of goods that were available in
2001, rather than what they could have bought in
1972. The number of varieties of goods available to
American consumers increased from 74,667 (7,731
more goods from an average of 9.7 countries) in
1972 to 259,215 (16,390 goods from an average
of 15.8 countries) in 2001. The authors estimate
that the conventional import price index, therefore,
overestimates the price of imports by about 1.2 per-
cent per year by not taking into account the higher
value that variety brings.

The gains from trade resulting from making
available to consumers a much larger variety of
each type of good are much greater for develop-
ing countries that only recently opened up more
widely to international trade. China is the country
that received the largest gain—a whopping 326.1
percent of GDP—from the much greater variety

of goods available in 1997 (after China opened
up its economy to international trade) compared
to those available to Chinese consumers in 1972
(when China was, for the most part, a closed econ-
omy). The former Soviet Union follows with a
gain of 213.7 percent of GDP. There is then South
Korea with a gain of 185.3 percent of GDP and Tai-
wan with 126.9 percent gain. In fact, all the other
19 countries that the authors study had gains in the
double digits (as compared with a gain of 3 per-
cent of GDP for the United States), because the
U.S. economy has always been one of the most
open during the past three decades covered by
the study (and therefore the one that gained the
least as a percentage of GDP). From their study of
U.S. automobile imports, Blonigen and Soderbery
(2010) believe, however, that U.S. net gain from
variety is likely to be much greater.

Sources: C. Broda and D. Weinstein, “Are We Underesti-
mating the Gains from Globalization for the United States?”
Current Issue in Economics and Finance, Federal Reserve
Bank of New York, April 2005, pp. 1-7; C. Broda and
D. Weinstein, “Variety Growth and World Welfare,” Amer-
ican Economic Review, May 2005, pp. 139-144; and B.
A. Blonigen and A. Soderbery, “Measuring the Benefits of
Foreign Products Variety with an Accurate Variety Set,”
Journal of International Economics, November 2010, pp.
168-180.

much higher in Europe, primarily because European plants produced many more varieties
and styles of a product than did their American counterparts. As tariffs were reduced and
finally eliminated and trade expanded within the European Union, each plant could specialize
in the production of only a few varieties and styles of a product, and unit costs fell sharply
as a result.
Several other interesting considerations must be pointed out with respect to the
intra-industry trade models developed by Helpman, Krugman, Lancaster, and others
since 1979. First, although trade in the H-O model is based on comparative advantage
or differences in factor endowments (labor, capital, natural resources, and technology)
among nations, intra-industry trade is based on product differentiation and economies of
scale. Thus, while trade based on comparative advantage is likely to be larger when the
difference in factor endowments among nations is greater, intra-industry trade is likely to
be larger among industrial economies of similar size and factor proportions (when factors
of production are broadly defined).

Page 165|




(c) ketabton.com: The Digital Library

‘$‘ Salvatore cO6.tex V2 -10/16/2012 9:50 A.M.

Economies of Scale, Imperfect Competition, and International Trade

Second, with differentiated products produced under economies of scale, pretrade-relative
commodity prices may no longer accurately predict the pattern of trade. Specifically, a large
country may produce a commodity at lower cost than a smaller country in the absence of
trade because of larger national economies of scale. With trade, however, all countries can
take advantage of economies of scale to the same extent, and the smaller country could
conceivably undersell the larger nation in the same commodity.

Third, in contrast to the H-O model, which predicts that trade will lower the return of the
nation’s scarce factor, with intra-industry trade based on economies of scale it is possible for
all factors to gain. This may explain why the formation of the European Union and the great
postwar trade liberalization in manufactured goods met little resistance from interest groups.
This is to be contrasted to the strong objections raised by labor in industrial countries against
liberalizing trade with some of the most advanced of the developing countries because this
trade, being of the inter- rather than of the intra-industry trade type, could lead to the
collapse of entire industries (such as the textile industry) and involve lower real wages and
massive reallocations of labor to other industries in industrial nations.

Finally, intra-industry trade is related to the sharp increase in international trade in parts
and components of a product, or outsourcing. As we have seen in Case Study 6-1, interna-
tional corporations often produce or import various parts of a product in different nations in
order to minimize their costs of production (international economies of scale). The utilization
of each nation’s comparative advantage to minimize total production costs can be regarded
as an extension of the basic H-O model to modern production conditions. This pattern also
provides greatly needed employment opportunities in some developing nations. We will
return to this topic in Chapter 12, which deals with international resource movements and
multinational corporations.

The tentative conclusion that can be reached, therefore, is that comparative advantage
seems to determine the pattern of inter-industry trade, while economies of scale in differ-
entiated products give rise to intra-industry trade. Both types of international trade occur
in today’s world. The more dissimilar are factor endowments (as between developed and
developing countries), the more important are comparative advantage and inter-industry
trade. On the other hand, intra-industry trade is likely to be dominant the more similar are
factor endowments broadly defined (as among developed countries). As Lancaster (1980)
pointed out, however, even in the case of intra-industry trade, “comparative advantage is
somewhere in the background.” One could say that inter-industry trade reflects natural
comparative advantage while intra-industry trade reflects acquired comparative advantage.

More importantly, the more recent empirical tests of the H-O theory discussed in
Section 5.6 showed that by allowing for differences in technology and factor prices across
countries, for the existence of nontraded goods and transportation costs, and by utilizing
more disaggregated factor endowments and trade data, a great deal of intra-industry trade
is in fact based on international differences in factor endowments and comparative costs.
Thus, there seems to be much less conflict between intra-industry and the H-O theories than
might appear at first sight. That is, a great deal of intra-industry trade is in fact consistent
with trade based on differences in factor endowments and comparative costs. For example,
the importation of a computer from Mexico by the United States may in fact involve the
re-export of U.S. computer chips produced with highly skilled U.S. labor, as well as the
export of other less-skilled Mexican labor embodied into the computer.
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6.48 Measuring Intra-Industry Trade

The level of intra-industry trade can be measured by the intra-industry trade index (7):

X —M|

=1 - —
X+M

(6-1)
where X and M represent, respectively, the value of exports and imports of a particular
industry or commodity group and the vertical bars in the numerator of Equation (6-1) denote
the absolute value. The value of T ranges from O to 1. 7 = 0 when a country only exports
or only imports the good in question (i.e., there is no intra-industry trade). On the other
hand, if the exports and imports of a good are equal, T = 1 (i.e., intra-industry trade is
maximum).

Grubel and Lloyd calculated the T index for various industries in 10 industrial countries
for the year 1967. They found that the weighted average of T for the 10 industrial countries
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Table 6.3 presents data on the share of highest indices were for FEuropean countries
intra-industry trade in manufactured products of (except for Canada, Mexico, and the United States)
industrial countries in 1988—1991 and 1996-2000. and the lowest were for Pacific and developing
The table shows that in 1996-2000, France had countries (except for Norway and Greece). The
the highest level of intra-industry trade (77.5), highest percentage growth in the index between
followed by Canada (76.2) and Austria (74.2). the two periods was for Hungary, Korea, Mex-
For the other G-7 countries, the United King- ico, and Japan. For some countries (such as Bel-
dom had an index of 73.7, Germany 72.0, the gium/Luxembourg, Greece, and Ireland), the index
United States 68.5, Italy 64.7, and Japan 47.6. The actually declined.

B TABLE 6.3. Manufacturing Intra-Industry Trade as a Percentage
of Total Manufacturing Trade in Selected Countries

Country 1988-1991 1996-2000 Country 1988-1991 1996-2000
France 75.9 77.5 Denmark 61.6 64.8
Canada 73.5 76.2 Italy 61.6 64.7
Austria 71.8 74.2 Poland 56.4 62.6
United Kingdom 701 73.7 Portugal 52.4 61.3
Mexico 62.5 73.4 Korea 414 57.5
Hungary 54.9 721 Ireland 58.6 54.6
Switzerland 69.8 72.0 Finland 53.8 53.9
Germany 67.1 72.0 Japan 37.6 47.6
Belgium/ 77.6 71.4 New Zealand 37.2 40.6
Luxembourg
Spain 68.2 71.2 Turkey 36.7 40.0
Netherlands 69.2 68.9 Norway 40.0 37.1
United States 63.5 68.5 Greece 42.8 36.9
Sweden 64.2 66.6 Australia 28.6 29.8

Source: OECD, “Intra-Industry Trade,” Economic Outlook (Paris: OECD, June 2002), pp. 159-163.
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ranged from 0.30 for mineral fuels, lubricants, and related industries to 0.66 for chemicals,
for an overall or combined weighted average of 7T for all industries in all 10 countries of
0.48. This means that in 1967 nearly half of all the trade among these 10 industrial countries
involved the exchange of differentiated products of the same industry. The value of 7 has
also risen over time. It was 0.36 in 1959, 0.42 in 1964, and 0.48 in 1967. Case Study 6-5
presents some more recent estimates of intra-industry trade for the leading industrial and
developing countries.

There is a serious shortcoming in using the index 7' to measure the degree of intra-industry
trade, however. This results from the fact that we get very different values for 7', depending
on how broadly we define the industry or product group. Specifically, the more broadly
we define an industry, the greater will be the value of T. The reason for this is that the
more broadly an industry is defined, the more likely it is that a country will export some
varieties of the differentiated product and import others. Thus, the 7' index must be used
with caution. It can, nevertheless, be very useful in measuring differences in intra-industry
trade in different industries and changes in intra-industry trade for the same industry over
time (see Case Studies 6-5 and 6-6).

Intra-Industry Trade Indexes for G-20 Countries

Table 6.4 gives intra-industry trade indexes for the
G-20 (the largest and most important advanced
and emerging market economies plus the European
Union as a whole) in 2006 at the SITC 3-digit
and 5-digit levels. An index of 0.000 indicates
no intra-industry trade, whereas an index of 1.0
indicates that the exports and imports of the coun-
try are equal in each product category. We would
expect that for each country the intra-industry trade

index at the 3-digit level be greater than that at
the 5-digit level (i.e., the greater the degree of
aggregation—for example, transportation equip-
ment, which includes automotive products, trains,
airplanes as compared simply to automobiles—the
higher the intra-industry trade index). From the
table, we can see that the index for developed
countries is generally higher than for the other
G-20.

B TABLE 6.4. Intra-Industry Trade Indexes at the 3-Digit and 5-Digits Levels for the G-20 in

2006

Country SITC-3 Digit  SITC-5 Digit Country SITC-3 Digit  SITC-5 Digit
France 0.600 0.424 Brazil 0.373 0.137
Canada 0.599 0.421 India 0.318 0.127
Germany 0.570 0.419 Argentina 0.313 0.156
United Kingdom 0.525 0.362 China 0.305 0.182
United States 0.503 0.317 South Africa 0.294 0.092
ltaly 0.497 0.344 Indonesia 0.291 0117
Mexico 0.478 0.334 Turkey 0.217 0.130
Thailand 0.449 0.252 Russia 0.146 0.047
Korea 0.412 0.240 Saudi Arabia 0.070 0.011
Japan 0.398 0.238 Unweighted Average 0.387 0.229

Source: M. Briilhart, “Global Intra-Industry Trade, 1962-2006,”” The World Economy, March 2009, pp. 401-459.
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6.4c Formal Model of Intra-Industry Trade

Figure 6.2 presents a formal model of intra-industry trade. In Figure 6.2, D represents the
demand curve faced by the firm for the differentiated products that it sells. Since many other
firms sell similar products, the demand curve faced by the firm is fairly elastic (i.e., D has a
small inclination). This means that a small price change leads to a large change in the firm’s
sales. The form or market organization where (as in this case) there are many firms selling a
differentiated product and entry into or exit from the industry is easy is called monopolistic
competition. Because the firm must lower the price (P) on all units of the commodity if it
wants to increase sales, the marginal revenue curve of the firm (MR) is below the demand
curve (D), so that MR < P. For example, D shows that the firm can sell 2 units at P =
$4.50 and have a total revenue of $9 or sell 3 units at P = $4 and have a total revenue of
$12. Thus, the change in total revenue or MR = $3, compared with P = $4 for the third
unit of the commodity sold.

By producing only one of a few varieties of the product, the firm also faces increasing
returns to scale in production, so that its average cost curve (AC) is also downward sloping
(i.e., AC declines as output increases). As a result, the firm’s marginal cost curve (MC) is
below the AC curve. The reason for this is that for AC to decline, MC must be smaller
than AC. The best level of output for the firm is 3 units and is given by point E, where the
MR and MC curves intersect (see Figure 6.2). At a smaller level of output, MR (i.e., the
extra revenue) exceeds MC (i.e., the extra cost) and it pays for the firm to expand output.

G} P($)

| |
0 1 2 3 4 5 6

FIGURE6.2. Production and Pricing under Monopolistic Competition.

D is the demand curve for the product sold by a firm, while MR is the corresponding marginal revenue
curve. D is downward sloping because the product is differentiated. As a result, MR < P. The best level of
output for the monopolistically competitive firm is 3 units and is given by point E, at which MR = MC. At
Q =3, P =AC = %4 (point A) and the firm breaks even (i.e., earns only a normal return on investment in
the long run). AC is the average cost curve of the firm. AC is downward sloping because of economies
of scale.
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On the other hand, at an output greater than 3 units, MR < MC and it pays for the firm to
reduce output. Thus, the best level of output (Q) is 3 units. The firm will then charge the
price of $4, shown by point A on the D curve. Furthermore, since more firms are attracted
to the industry in the long run whenever firms in the industry earn profits, the demand curve
facing this firm (D) is tangent to its AC curve, so that P = AC = $4 at Q = 3. This means
that the firm breaks even (i.e., it earns only a normal return on investment in the long run).

We can now examine the relationship between inter-industry and intra-industry trade. To
do this, suppose that Nation 1 has a relative abundance of labor and commodity X is labor
intensive, while Nation 2 has a relative abundance of capital and commodity Y is capital
intensive. If commodities X and Y are homogeneous, Nation 1 will export commodity X and
import commodity Y, while Nation 2 will export commodity Y and import commodity X, as
postulated by the Heckscher—Ohlin theory. This is inter-industry trade and reflects compara-
tive advantage only. On the other hand, if there are different varieties of commodities X and
Y (i.e., commodities X and Y are differentiated), Nation 1 will still be a net exporter of com-
modity X (this is inter-industry trade, which is based on comparative advantage), but it will
also import some varieties of commodity X and export some varieties of commodity Y (this
is intra-industry trade, which is based on product differentiation and economies of scale).

Similarly, while Nation 2 will still be a net exporter of commodity Y, it will also import
some varieties of commodity Y and export some varieties of commodity X. The net exports
of X and Y by Nations 1 and 2, respectively, reflect inter-industry trade, which is based
on comparative advantage. On the other hand, the fact that Nation 1 also imports some
varieties of commodity X and exports some varieties of commodity Y, while Nation 2
also imports some varieties of commodity Y and exports some varieties of commodity X
(i.e., the fact that there is an interpenetration of each other’s market in each product) reflects
intra-industry trade, which is based on product differentiation and economies of scale. Thus,
when products are homogeneous, we have only inter-industry trade. On the other hand,
when products are differentiated, we have both inter- and intra-industry trade. The more
similar nations are in factor endowments and technology, the smaller is the importance of
inter-relative to intra-industry trade, and vice versa. Since industrial nations have become
more similar in factor endowments and technology over time, the importance of intra-
relative to inter-industry trade has increased. As pointed out earlier, however, a great deal
of intra-industry trade is also based on differences in international factor endowments (when
factors are defined less broadly and in a more disaggregated way).

6.4p Another Version of the Intra-Industry Trade Model

We now examine intra-industry trade from a different perspective with the aid of Figure 6.3.
The horizontal axis in Figure 6.3 measures the number of firms (N) in a monopolistically
competitive industry, while the vertical axis measures the product price (P) and the average
or per unit cost of production (AC). All firms sell at the same price even though their product
is somewhat differentiated. This will be true if all firms in the monopolistically competitive
industry are symmetric or face identical demand and cost functions or conditions.

In Figure 6.3, curve P shows the relationship between the number of firms in the industry
and the product price. Curve P is negatively sloped, showing that the larger the number of
firms in the industry the lower is the product price because competition is greater or more
intense with more firms in the industry. For example, P = $4 when N = 200 (see point
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FIGURE 6.3. Monopolistic Competition and Intra-Industry Trade.

Curve P shows the negative relationship between the total number of firms in the industry (N) and product
price (P), while curve C shows the positive relationship between N and their average cost of production
(AC) for a given level of industry output. Equilibrium is given by the intersection of the P and C curves at
point E, where P = AC = $3 and N = 300. Trade causes curve C to shift down to, say, curve C’ and defines
new equilibrium point £/, where P = $2 and N = 400.

F in the figure), P = $3 when N = 300 (point E), and P = $2 when N = 400 (point
E’). Curve C, on the other hand, shows the relationship between the number of firms in
the industry and their average cost of production for a given level of industry output. Curve
C is positively sloped, showing that the larger N is, the greater their AC is. The reason
is that when more firms produce a given industry output, each firm’s share of the industry
output will be smaller, and so each firm will incur higher average costs of production. For
example, AC = $2 when N = 200 (point G in the figure), AC = $3 when N = 300 (point
E), and AC = $4 when N = 400 (point H).

The intersection of curve P and curve C defines equilibrium point E, at which P = AC
= $3 and N = 300 and each firm breaks even (i.e., makes zero profits). With 200 firms, P =
$4 (point F), while AC = $2 (point G). Since firms will then be earning profits, more firms
will enter the industry until long-run equilibrium point £ is reached. On the other hand,
with N = 400, P = $2 (point E’), while AC = $4 (point H). Since now all firms incur
losses, some firms will leave the industry until long-run equilibrium point E is reached.

By opening up or expanding international trade and thus becoming part of a much larger
integrated world market, firms in each nation can specialize in the production of a smaller
range of products and face lower average costs of production. Mutually beneficial trade
can then take place even if nations are identical in factor endowments and technology.
Consumers in each nation would benefit both from lower product prices and from the larger
range of commodities. This is shown by the downward shift of curve C to curve C' in
Figure 6.3. Curve C shifts down to curve C’ because an increase in market size or total
industry sales increases the sales of each firm, for any given number of firms in the industry,
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and lowers the average production cost of each firm. The downward shift in curve C to
curve C’ leads to new long-run equilibrium point E’, P = AC = $2 and N = 400, as
compared with original equilibrium point £ (with P = $3 and AC = $3). Note that the
increase in total industry sales does not affect the P curve (i.e., the P curve does not shift).

6.5 Trade Based on Dynamic Technological Differences

Apart from differences in the relative availability of labor, capital, and natural resources
(stressed by the Heckscher—Ohlin theory) and the existence of economies of scale and
product differentiation, dynamic changes in technology among nations can be a separate
determinant of international trade. These are examined by the technological gap and product
cycle models. Since time is involved in a fundamental way in both of these models, they
can be regarded as dynamic extensions of the static H-O model.

6.5A Technological Gap and Product Cycle Models

According to the technological gap model sketched by Posner in 1961, a great deal of the
trade among industrialized countries is based on the introduction of new products and new
production processes. These give the innovating firm and nation a femporary monopoly in
the world market. Such a temporary monopoly is often based on patents and copyrights,
which are granted to stimulate the flow of inventions.

As the most technologically advanced nation, the United States exports a large number of
new high-technology products. However, as foreign producers acquire the new technology,
they eventually are able to conquer markets abroad, and even the U.S. market for the product,
because of their lower labor costs. In the meantime, U.S. producers may have introduced
still newer products and production processes and may be able to export these products
based on the new technological gap established. A shortcoming of this model, however, is
that it does not explain the size of technological gaps and does not explore the reason that
technological gaps arise or exactly how they are eliminated over time.

A generalization and extension of the technological gap model is the product cycle
model, which was fully developed by Vernon in 1966. According to this model, when a
new product is introduced, it usually requires highly skilled labor to produce. As the product
matures and acquires mass acceptance, it becomes standardized; it can then be produced by
mass production techniques and less skilled labor. Therefore, comparative advantage in the
product shifts from the advanced nation that originally introduced it to less advanced nations,
where labor is relatively cheaper. This may be accompanied by foreign direct investments
from the innovating nation to nations with cheaper labor.

Vernon also pointed out that high-income and labor-saving products are most likely
to be introduced in rich nations because (1) the opportunities for doing so are greatest
there, (2) the development of these new products requires proximity to markets so as to
benefit from consumer feedback in modifying the product, and (3) there is a need to provide
service. While the technological gap model emphasizes the time lag in the imitation process,
the product cycle model stresses the standardization process. According to these models,
the most highly industrialized economies are expected to export nonstandardized products
embodying new and more advanced technologies and import products embodying old or
less advanced technologies.
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A classic example of the product cycle model is provided by the experience of U.S.
and Japanese radio manufacturers since World War II. Immediately after the war, U.S.
firms dominated the international market for radios, based on vacuum tubes developed in
the United States. However, within a few years, Japan was able to capture a large share
of the market by copying U.S. technology and utilizing cheaper labor. The United States
recaptured technological leadership with the development of transistors. But, once again, in
a few short years, Japan imitated the technology and was able to undersell the United States.
Subsequently, the United States reacquired its ability to compete successfully with Japan
by introducing printed circuits. It remains to be seen whether this latest technology will
finally result in radios being labor or capital intensive and whether the United States will
be able to stay in the market—or whether both the United States and Japan will eventually
be displaced by still cheaper producers in such nations as Korea and Singapore.

In a 1967 study, Gruber, Mehta, and Vernon found a strong correlation between expen-
ditures on research and development (R&D) and export performance. The authors took
expenditures on research and development as a proxy for the temporary comparative advan-
tage that firms and nations acquire in new products and new production processes. As such,
these results tend to support both the technological gap model and the closely related product
cycle model. We will see in Chapter 7 that the technological lead of the United States based
on R&D has now almost disappeared with respect to Europe and Japan and has sharply
narrowed with respect to some of the most advanced emerging markets such as China.

Note that trade in these models is originally based on new technology developed by
the relatively abundant factors in industrialized nations (such as highly skilled labor and
expenditures on research and development). Subsequently, through imitation and product

'@‘ standardization, less developed nations gain a comparative advantage based on their rela-
tively cheaper labor. As such, trade can be said to be based on changes in relative factor
abundance (technology) among nations over time. Therefore, the technological gap and
product cycle models can be regarded as extensions of the basic H-O model into a tech-
nologically dynamic world, rather than as alternative trade models. In short, the product
cycle model tries to explain dynamic comparative advantage for new products and new pro-
duction processes, as opposed to the basic H-O model, which explains static comparative
advantage. We return to this source of growth and change in comparative advantage over
time in the next chapter.

6.58 lllustration of the Product Cycle Model

The product cycle model can be visualized with Figure 6.4, which identifies five different
stages in the life cycle of a product (according to one version of the model) from the point of
view of the innovating and the imitating country. In stage I, or new-product phase (referring
to time OA on the horizontal axis), the product (at this time a specialty) is produced and
consumed only in the innovating country. In stage II, or product-growth phase (time AB),
production is perfected in the innovating country and increases rapidly to accommodate ris-
ing demand at home and abroad. At this stage, there is not yet any foreign production of the
product, so that the innovating country has a monopoly in both the home and export markets.

In stage III, or product-maturity phase (time BC), the product becomes standardized,
and the innovating firm may find it profitable to license other domestic and foreign firms
to also manufacture the product. Thus, the imitating country starts producing the product
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FIGURE 6.4. The Product Cycle Model.

In stage | (time OA), the product is produced and consumed only in the innovating country. In stage
Il (AB), production is perfected in the innovating country and increases rapidly to accommodate rising
demand at home and abroad. In stage lll (BC), the product becomes standardized and the imitating
country starts producing the product for domestic consumption. In stage IV (CD), the imitating country
starts underselling the innovating country in third markets, and in stage V (past point D) in the latter’s
market as well.

for domestic consumption. In stage IV (time CD), the imitating country, facing lower labor
and other costs now that the product has become standardized and no longer requires devel-
opment and engineering skills, begins to undersell the innovating country in third markets,
and production of the product in the innovating country declines. Brand competition now
gives way to price competition. Finally, in stage V (i.e., past point D), the imitating country
starts underselling the innovating country in the latter’s market as well, and production of
the product in the innovating country declines rapidly or collapses. Stages IV and V are
often referred to as the product-decline stage. Technological diffusion, standardization, and
lower costs abroad thus bring the end of the life cycle for the product. It is now time for
the innovating country to concentrate attention on new technological innovations and to
introduce new products.

Examples of products that seem to have gone through such product cycles are radios,
stainless steel, razor blades, television sets, and semiconductors. In recent years, the diffusion
lag of new technologies has shortened considerably, so that we have witnessed a time
compression of the product life cycle. That is, the time from the introduction of a new
product in the innovating country to the time when the imitating country displaces the
innovating country in third markets and in the innovating country itself has become shorter
and shorter. This may spell trouble for a country like the United States, which relies on
new technologies and new products to remain internationally competitive. The benefits that
the United States can reap from the new technologies and new products that it introduces
are ever more quickly copied by other countries, especially Japan. In fact, Steven Jobs’
Apple created the iPad but it outsourced all of its production! The old saying “The United
States must run faster and faster simply to avoid falling behind” is very appropriate here.
By turning out new products and technologies very rapidly, however, the United States is
ranked as the most competitive economy in the world (see Case Study 6-7).
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B CASE STUDY 6-7 The United States as the Most Competitive Economy

Table 6.5 shows the 20 top-ranked nations in inter-
national competitiveness in 2011, as measured by
the Switzerland-based Institute for Management
Development (IMD). International competitiveness
was defined as the ability of a country or com-
pany to generate more wealth for its people than its
competitors in world markets. International com-
petitiveness was calculated as the weighted average
of more than 300 competitiveness criteria grouped
into four large categories: (1) economic perfor-
mance (macroeconomic evaluation of the domes-
tic economy); (2) government performance (extent

to which government policies are conducive to
competitiveness); (3) business efficiency (extent to
which enterprises perform in an innovative and
profitable way); and (4) infrastructure (extent to
which basic technological, scientific, and human
resources meet the needs of business).

As Table 6.5 shows, Hong Kong occupies the
top position, followed by the United States, Switzer-
land, Singapore, Sweden, and Canada. Germany is
ninth and the United Kingdom is eighteenth. Of the
G-7 countries, Japan is twenty-seventh, France is
twenty-ninth, and Italy is fortieth.

B TABLE 6.5. International Competitiveness Rankings in 2012

Rank Country Rank Country

1 Hong Kong " Netherlands

2 United States 12 Luxembourg

3 Switzerland 13 Denmark

4 Singapore 14 Malaysia

5 Sweden 15 Australia

6 Canada 16 United Arab Rep.
7 Taiwan 17 Finland

8 Norway 18 United Kingdom
9 Germany 19 Israel
10 Qatar 20 Ireland

Source: Institute for Management Development, 2012.

6.6 Costs of Transportation, Environmental Standards,

and International Trade

So far we have assumed that costs of transportation are zero (assumption 9 in Section 5.2).
In this section, we relax this assumption. We will see that costs of transportation affect
international trade directly by affecting the price of the traded commodity in the exporting
and importing countries, and indirectly by affecting the international location of production
and industry. We also examine these two effects as well as the effect of environmental
pollution on the location of industry and international trade.

6.6A Costs of Transportation and Nontraded Commaodities

Costs of transportation include freight charges, warehousing costs, costs of loading and
unloading, insurance premiums, and interest charges while goods are in transit. We will use
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the term transport or logistics costs to include all the costs of transferring goods from one
location (nation) to another.

A homogeneous good will be traded internationally only if the pretrade price difference
in the two nations exceeds the cost of transporting the good from one nation to the other.
Consideration of transport and logistics costs explains why most goods and services are
not traded at all internationally. These are referred to as nontraded goods and services.
They are the goods and services for which transport costs exceed price differences across
nations. Thus, cement is not traded internationally except in border areas because of its
high weight-to-value ratio. Similarly, the average person does not travel from New York
to London simply to get a haircut.

In general, the price of nontraded commodities is determined by domestic demand and
supply conditions, while the price of traded commodities is determined by world demand and
supply conditions. The great reduction in transport costs that resulted from using refrigerated
trucks and ships converted many nontraded into traded goods. For example, grapes and other
fruits and vegetables found in many Boston, Chicago, New York, and Philadelphia stores
during winter are shipped from South America. In the past, high transport costs and spoilage
prevented this. Similarly, the development of containerized cargo shipping (i.e., the packing
of goods in very large, standardized containers) greatly reduced the cost of handling and
transporting goods, turning many previously nontraded commodities into traded ones.

There are two ways of analyzing transport costs. One is by general equilibrium analysis,
which utilizes the nation’s production frontiers or offer curves and expresses transport costs
in terms of relative commodity prices. A more straightforward method is to analyze the
absolute, or money, cost of transport with partial equilibrium analysis. This holds constant
the rate of exchange between the two currencies, the level of income, and everything else
in the two nations, except the amount produced, consumed, and traded of the commodity
under consideration. This is shown in Figure 6.5.

In Figure 6.5, the common vertical axis measures the dollar price of commodity X
in Nation 1 and in Nation 2. Increasing quantities of commodity X are measured by a
movement to the right from the common origin (as usual) for Nation 2. Increasing quantities
of commodity X for Nation 1 are instead measured by a movement to the left from the
common origin. Note that Nation 1’s demand curve for commodity X (Dy) is negatively
inclined (slopes downward), while its supply curve of commodity X (Sy) is positively
inclined, as we move from the origin to the left, as we should, for Nation 1.

In the absence of trade, Nation 1 produces and consumes 50X at the equilibrium price
of Py = $5 (given by the intersection of Dy and Sy in Nation 1). Nation 2 produces and
consumes 50X at Py = $11. With the opening of trade, Nation 1 will export commodity
X to Nation 2. As it does, Py rises in Nation 1 and falls in Nation 2. With a transport
cost of $2 per unit, Py in Nation 2 will exceed Py in Nation 1 by $2. This cost will be
shared by the two nations so as to balance trade. This occurs in Figure 6.5 when Py = $7
in Nation 1 and Py = $9 in Nation 2. At Py = $7, Nation 1 will produce 70X, consume
domestically 30X, and export 40X to Nation 2. At Py = $9, Nation 2 will produce 30X,
import 40X, and consume 70X.

Note that in the absence of transport costs, Py = $8 in both nations and 60X are traded.
Thus, transport costs reduce the level of specialization in production and also the volume
and gains from trade. Furthermore, since with transport costs the absolute (and relative)
price of commodity X differs in the two nations, its factor price will not be completely
equalized even if all the other assumptions of the H-O model hold.
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FIGURE 6.5. Partial Equilibrium Analysis of Transport Costs.

The common vertical axis measures the dollar price of commodity X in the two nations. A move-

ment to the left from the common origin measures increasing quantities of commodity X for

Nation 1. In the absence of trade, Nation 1 will produce and consume 50X at P, = $5. Nation 2 will

produce and consume 50X at P, = $11. With transport costs of $2 per unit, P, = $7 in Nation 1 and P, = $9

in Nation 2. At P, = $7, Nation 1 will produce 70X, consume 30X, and export 40X. At P, = $9, Nation 2 will
$ produce 30X, import 40X, and consume 70X.

Finally, because of the way Figure 6.5 was drawn, the cost of transportation is shared
equally by the two nations. In general, the more steeply inclined Dy and Sy are in Nation 1
relative to Nation 2, the greater is the share of transport costs paid by Nation 1. (The proof
of this proposition and the general equilibrium analysis of transport costs are assigned as
an end-of-chapter problem.)

6.68 Costs of Transportation and the Location of Industry

Transportation costs also affect international trade by influencing the location of production
and industry. Industries can be classified as resource oriented, market oriented, or footloose.

Resource-oriented industries are those that tend to locate near the source of the raw
materials used by the industry. For example, mining must obviously be located where the
mineral deposits are located. More generally, resource-oriented industries are those for which
the cost of transporting the raw materials used by the industry is substantially higher than for
shipping the finished product to market. These are industries such as steel, basic chemicals,
and aluminum, which process heavy and bulky raw materials into lighter finished products
(i.e., involving substantial weight loss in processing).

Market-oriented industries, on the other hand, are those that locate near the markets
for the products of the industry. These are the industries that produce goods that become
heavier or more difficult to transport during the production process (i.e., that involve
substantial weight gain in processing). An excellent example of this is provided by
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soft-drink companies, which ship their highly concentrated syrup to market, where water
is added and bottling takes place (all very weight-gaining operations).

Footloose industries are those producing goods that face neither substantial weight gains
nor losses during the production process. These industries tend to have high value-to-weight
ratios and to be highly mobile, or footloose. They tend to locate where the availability of
other inputs leads to the lowest overall manufacturing costs. An example is provided by
U.S. computer companies, which ship U.S.-made components to Mexican border areas to
be assembled by cheap Mexican labor, before being exported back to the United States
to be packaged into the final product for sale on the U.S. market. Many governments
offer preferential tax treatment to domestic and foreign investors to attract these footloose
industries.

6.6c Environmental Standards, Industry Location, and
International Trade

Industrial location and international trade are also affected by different environmental stan-
dards in different nations. Environmental standards refer to the levels of air pollution, water
pollution, thermal (i.e., heat) pollution, and pollution resulting from garbage disposal that a
nation allows. Environmental pollution results whenever the environment is used (abused)
as a convenient and cheap dumping ground for all types of waste products arising from the
production, consumption, or disposal of goods and services.

Environmental pollution can lead to serious trade problems because the price of traded
goods and services often does not fully reflect social environmental costs. A nation with
lower environmental standards can in effect use the environment as a resource endowment
or as a factor of production in attracting polluting firms from abroad and achieving a com-
parative advantage in polluting goods and services. In fact, U.S. labor opposed NAFTA out
of fear that many jobs would be lost in the United States as a result of U.S. firms migrating
to Mexico to take advantage of much more lax environmental laws and lower cleanup costs.
Environmental considerations were so strong that a side agreement on the environment
had to be added to ensure the passage of NAFTA by the U.S. Congress. The High-Level
Symposium on Trade and the Environment held in Geneva in March 1999 strongly
recommended that trade agreements be subjected to environmental impact assessments.

A World Bank study by Low (1992) indicated that polluting or dirty industries and their
exports have expanded faster than clean industries and their exports in poor developing
countries than in rich developed countries. However, the study also found that as nations
become richer, they voluntarily adopt more environmentally friendly approaches to economic
development and become increasingly concerned about “sustainable development” (see Case
Study 6-8).

In July 2001, a historic accord that set targets for industrialized countries to cut emission
of greenhouse gases that contribute to global warming was signed as part of the implemen-
tation of the Kyoto Protocol on climate change signed in 1997. The United States refused
to sign the agreement, calling its targets arbitrary and too costly to comply. At the UN
conference on climate change held in Bali in December 2007, 190 nations (including the
United States) signed an agreement to negotiate a new treaty to succeed the Kyoto protocol
(due to expire in 2012), calling for the halving of the emission of heat-trapping gases by
2050.
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Table 6.6 provides the ranking of 132 countries
on the Environmental Performance Index (EPI) in
2012. EPI benchmarks the ability of nations to (1)
reduce environmental stress to human health and (2)
promote sound natural resource management, using
25 performance indicators grouped in six categories,

which are then combined to create a single score.

Table 6.6 shows that Switzerland ranks first
on EPI, followed by Latvia, Norway, Luxembourg,

Costa Rica, France, Austria, Italy, the United King-
dom, and Sweden. The ranking of some of the other
countries are: Germany (11), Japan (23), Brazil
(30), Spain (32), Canada (37), South Korea (43),
United States (49), Mexico (84), Russia (106),
China (116), India (125)—all the way down to
Iraq (132). In general, rich countries score high and
poor countries low, with the poorest countries and
petroleum-exporting countries scoring the lowest.

B TABLE 6.6. Environmental Performance Index (EPI) Ranking in 2012

Countries with Highest Rank

Countries with Lowest Rank

Rank Country Rank Country
1. Switzerland 123. Lybia

2. Latvia 124. Bosnia and Herzegovina
3. Norway 125. India

4. Luxembourg 126 Kuwait

5. Costa Rica 127. Yemen

6. France 128. South Africa
7. Austria 129. Kazakhstan
8. Italy 130. Uzbekistan
9. United Kingdom 131. Turkemistan
10. Sweden 132. Irag

Source: 2012 Environmental Performance Index (http://epi.yale.edu/epi2012/rankings).

At the UN Climate Change Conference in Durban, South Africa, in December 2011, it
was decided to extend the life of the Kyoto treaty and to negotiate a new pact by 2015 to
take effect by 2020 that would include emission curbs also by developing countries, which
now account for almost three-fifths of global emissions. The new pact is also to establish a
$100 billion “green climate fund” through which developed nations help developing nations
offset the impact of environmental change.

SUMMARY

1.

Heckscher and Ohlin based comparative advantage on
the difference in factor endowments among nations.
This theory, however, leaves a significant portion of
today’s international trade unexplained. To fill this
gap, we need new, complementary theories that base
international trade on economies of scale, imperfect
competition, and differences in technological changes
among nations.

Relaxing most of the assumptions only modifies
but does not invalidate the Heckscher—Ohlin theory.
Relaxing the assumptions of constant economies of
scale, perfect competition, and no differences in tech-
nological changes among nations, however, requires
new, complementary trade theories to explain the sig-
nificant portion of international trade that the H-O
model leaves unexplained.
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3. Even if two nations are identical in every respect, there
is still a basis for mutually beneficial trade based on
economies of scale. When each nation specializes in
the production of one commodity, the combined total
world output of both commodities will be greater than
without specialization when economies of scale are
present. With trade, each nation then shares in these
gains. Outsourcing and offshoring are the source of
new and significant international economies of scale
but also lead to complaints that a significant number
of high-paying jobs are transferred abroad.

4. A large portion of international trade today involves
the exchange of differentiated products. Such
intra-industry trade arises in order to take advantage
of important economies of scale in production, which
result when each firm or plant produces only one or
a few styles or varieties of a product. Intra-industry
trade can be measured by an index. With differentiated
products, the firm faces a downward-sloping demand
curve, produces in the downward-sloping portion of
its average cost curve, and breaks even. The larger
the number of firms in a monopolistically competitive
industry, the lower the product price and the higher
the average cost for a given level of output. With the
enlargement of the market that trade brings about, the
commodity price will then be lower and the number

A LOOK AHEAD

The international trade theory discussed so far is, with
few exceptions (such as the product cycle model), static in
nature. That is, given the resource endowments, technol-
ogy, and tastes of two nations, we proceeded to determine
the comparative advantage of each nation and examine the
resulting gains from trade. In the next chapter, we will ana-
lyze in detail the effect of changes in factor endowments,

of firms greater. The more similar nations are in factor
endowments, the greater is the importance of intra-
relative to inter-industry trade.

5. According to the technological gap model, a firm
exports a new product until imitators in other countries
take away its market. In the meantime, the innovating
firm will have introduced a new product or process.
According to the related product cycle model, a prod-
uct goes through five stages: the introduction of the
product, expansion of production for export, standard-
ization and beginning of production abroad through
imitation, foreign imitators underselling the nation in
third markets, and foreigners underselling the inno-
vating firms in their home market as well.

6. With transportation costs, only those commodities
whose pretrade price difference exceeds the cost of
transporting them will be traded. When trade is in
equilibrium, the relative price of traded commodities
in the two nations will differ by the cost of trans-
porting them. Transportation costs also affect inter-
national trade by affecting the location of production
and industry. Industries can be classified as resource
oriented, market oriented, or footloose. Environmen-
tal standards also affect the location of industry and
international trade.

technology, and tastes on the comparative advantage of
each nation, the volume of trade, the terms of trade, and
the welfare of each nation. Although this does not make
our trade theory dynamic, it does show that it can be
extended to incorporate the effect of changes in underly-
ing conditions through time.
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QUESTIONS FOR REVIEW

1.

What are two important limitations of the

Heckscher—Ohlin theory?

Which assumptions of the Heckscher—Ohlin theory
can be relaxed without invalidating the model?

The relaxation of which assumptions of the
Heckscher—Ohlin theory require new, complemen-
tary trade theories to explain the significant portion
of international trade not explained by the H-O
model?

What is meant by economies of scale? How can
they be the basis for international trade? What
is meant by the “new international economies of
scale™?

What is meant by product differentiation? Why
does this result in imperfect competition? How can
international trade be based on product differentia-
tion?

How can intra-industry trade be measured? What
are the shortcomings of such a measure?

What do we mean by monopolistic competi-
tion? Why do we use this model to examine
intra-industry trade?

Why is it that the greater the number of firms is in
a monopolistically competitive industry the lower

PROBLEMS

*1.

Draw a figure similar to Figure 6.1, showing how
mutually beneficial trade can take place between
two nations based on economies of scale if the
nations have identical production frontiers but dif-
ferent tastes.

Do the same as in Problem 1 for two nations that
have equal tastes but different production fron-
tiers.

Partial equilibrium
analysis, p. 176
Product cycle
model, p. 172

10.

11.

12.

13.

14.
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Resource-oriented
industries, p. 177

Technological gap
model, p. 172

Transport or
logistics costs,
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the price is, but the higher the average cost of each
firm is for a given level of output?

Why is the price lower and the number of firms
greater with the larger market size with trade in a
monopolistically competitive industry?

How can international trade take place according to
the technological gap model? What criticisms are
leveled against this model? What does the product
cycle model postulate? What are the various stages
in a product life cycle?

What is the relationship between the H-O theory
and other trade theories?

What is the empirical relevance of the H-O theory
and the new trade theories? What is the relationship
between transportation costs and nontraded goods
and services? How do transportation costs affect the
H-0O theorem? How do they affect the factor-price
equalization theorem?

What is meant by resource-oriented industries?
market-oriented industries? footloose industries?
What determines the classification of the industry?
How does this affect the pattern of international trade?

How do different environmental standards affect
industry location and international trade?

Do the same as in Problem 1 for two nations with
different production frontiers and tastes.

Find the degree of intra-industry trade if exports
and imports are, respectively

(a) 1,000 and 1,000
(b) 1,000 and 750
(¢) 1,000 and 500
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(d) 1,000 and 25
(e) 1,000 and O

Do the same as in Problem 4, but interchange the
values of exports and imports.

Using the same AC and MC curves as in
Figure 6.2, draw a figure similar to Figure 6.2
but showing that the firm can earn a profit before
other firms imitate its product and reduce its mar-
ket share.

(a) In what way does monopolistic competition
resemble monopoly?

(b) How is it different?

(¢) Why is the difference between monopolis-
tic competition and monopoly important for con-
sumer welfare in our intra-industry trade model?

How do the demand curves facing a perfectly
competitive firm, a monopolistically competitive
firm, and a monopolist firm differ from one
another? Why?

APPENDIX

9.

10.

11.

12.

13.
*14.

What would happen if the C curve had shifted
down only half as much as curve C’ in Figure 6.3?

Draw a figure showing the exports of the innovat-
ing and of the imitating country during the various
stages of the product cycle.

Indicate how increased pirating or production and
sale of counterfeit American goods without pay-
ing royalties by foreign producers might affect the
product cycle in the United States.

Show how transportation costs can be analyzed
with production frontiers. (Hint: Relative com-
modity prices with trade will differ by the cost
of transportation.)

Do the same as in Problem 12 with offer curves.

Draw a figure similar to Figure 6.5, showing that
transport costs fall more heavily on the nation
with the steeper demand and supply curves for
the traded commodity.

*= Answer is provided at www.wiley.com/college/
salvatore.

In this appendix, we examine external economies and their effect on the pattern of trade in
Section A6.1 and then go on to deal with dynamic external economies and learning curves

in Section A6.2.

Ab6.1 External Economies and the Pattern of Trade

In Section 6.3, we defined external economies as the reduction in each firm’s average costs
of production as the industry’s output expands. This is to be distinguished from internal
economies or increasing returns to scale, which refer to the reduction in a firm’s average cost
of production as the firm’s output expands. External economies arise because a larger and
more geographically concentrated industry is likely to provide more specialized labor and
other services, thus leading to higher productivity and lower average costs for all the firms in
the industry. This is the reason that so many computer companies are clustered in California’s
Silicon Valley and financial institutions and banks are concentrated in New York City.

Since external economies depend on the expansion in the number of firms in the industry
rather than on the size of individual firms, they are entirely consistent with perfect com-
petition. That is, with external economies, firms enjoy lower average costs of production
because the industry rather than the firm is very large. With economies or increasing returns
to scale, on the other hand, the expansion in the size of one or a few firms in the industry
leads to monopoly or oligopoly, and hence to the breakdown of perfect competition.
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Aéb.1 External Economies and the Pattern of Trade

External economies also affect the pattern of international trade. Specifically, the nation
where a given industry is larger is likely to have lower average costs of production (i.e.,
greater external economies) and thus to be the exporter of the commodity. The nation in
which an industry is first established or becomes larger may be a purely historical accident.
Once an industry is established or has grown larger in one nation than in another, however,
the first nation is likely to gain an even greater cost advantage over the second nation over
time. That is, its advantage becomes cumulative over time. Even if Nation 2 could then
have become the lower-cost producer (if its industry output were to grow as large as that
of Nation 1), with Nation 1 already producing and exporting the commodity, this may not
be possible. Thus, we cannot determine the pattern of trade in the presence of significant
external economies. This is shown in Figure 6.6.

In Figure 6.6, D,, refers to the world demand curve for a commodity. The commodity
could be produced either by Nation 1 (with average cost curve AC,) or by Nation 2 (with
average cost curve AC,). The average cost of producing the commodity is lower for larger
industry outputs in each nation because of external economies. Competition among the firms

1 1
0 1 2 3 4 5 6 /it
Industry output per time period

FIGURE 6.6. External Economies and Specialization.

D, refers to the world demand curve for a commodity. The AC, and AC, curves are downward sloping
because of external economies. If Nation 1 were the sole supplier of the commodity, it would produce
three units of the commodity at AC = P = $3 (point E). On the other hand, if Nation 2 were the sole
supplier, it would produce four units of the commodity at AC = P = $2 (point E,). P = AC in either case
because of perfect competition. If the industry did not exist in Nation 2, Nation 2 would not start producing
the commodity because its average cost at the beginning would be higher (point B) than in Nation 1 when
the latter is already in the market (point E,).
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in the industry would also lead to a price (P) equal to the average cost of production (AC)
in either country.

Suppose that because of some historical accident or other reason, the industry is already
established in Nation 1 but not in Nation 2. Then Nation 1 would supply the world market
by producing three units of the commodity at AC = P = $3 (point E; in the figure). Nation
2, however, could supply four units of the commodity at AC = P = $2 (point E, in the
figure). With Nation 1 already in the market, however, Nation 2 cannot enter the market.
Specifically, Nation 2 would face AC = $4 (point B in the figure) to begin producing
the commodity. Since this is higher than the price at which Nation 1 already supplies the
commodity to the world market, Nation 2 will not produce the commodity. Thus, with large
external economies, the pattern of trade cannot be determined on the basis of lower actual
or potential average costs.

Problem Draw a figure showing external economies for a single firm.

Ab6.2 Dynamic External Economies and Specialization

As firms gain experience in production, they often make improvements in their product or in
their production techniques. As other firms then imitate the innovating firms, average costs
of production fall for the entire industry. This decline in the average cost of production
as the cumulative output of the industry increases and firms accumulate knowledge over
time is called dynamic external economies. While the simple external economies discussed
before arise when the industry output per time period increases, dynamic external economies
arise as the cumulative output of the industry increases and firms accumulate knowledge
over time. For example, it might take 1,000 hours to assemble the 100th aircraft, but only
700 hours to assemble the 200th aircraft because as managers and workers gain production
experience they become more efficient. Real-world experience shows that average costs
decline by 20 to 30 percent for each doubling of cumulative output for many industries.

Dynamic external economies can be shown graphically by learning curves. A learning
curve shows the degree by which average costs of production decline as the cumulative
industry output increases over time. For example, Figure 6.7 shows that the average cost
of production for the industry in Nation 1 is $2.50 when output is 200 units (point F on
L), $2.00 when the cumulative output doubles to 400 units (point C), and $1.60 when
cumulative output has doubled again to 800 units (point H).

Figure 6.7 also shows that Nation 2 could produce 400 units of the product at a cost
of $1.50 per unit (point G on L,), but since it faces the higher startup cost of $3 per unit
(point J), it may not enter the market. The only way for Nation 2 to enter the market
is for its government to provide temporary trade protection or subsidies to the industry
while it grows and accumulates knowledge. This is called the infant industry argument. It
is extremely difficult, however, to pick winners (i.e., to pick industries that will grow into
adulthood and become able to compete freely in the world market in a reasonable period
of time). More will be said on this when we discuss trade policies in Section 9.4B.

Problem The equation of the learning curve can be expressed as AC = aQ". Explain the
meaning of each parameter and whether it needs to assume a positive or negative value to
obtain a learning curve.
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FIGURE 6.7. The Learning Curve and Specialization.

The figure shows that the average cost of production for the industry in Nation 1is $2.50 when output is
200 units (point F on L), $2.00 when the cumulative output doubles to 400 units (point C), and $1.60 when
cumulative output has doubled again to 800 units (point H). The figure also shows that Nation 2 could
produce 400 units of the product at a cost of $1.50 per unit (point G on L,), but since it faces the higher
startup cost of $3 per unit (point J), it may not enter the market.
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International Trade

LEARNING GOALS:
After reading this chapter, you should be able to:

® Explain how the change in a nation’s factor endowments
affects its growth, terms of trade, volume of trade, and
welfare

e Explain how technological change affects growth, trade,
and welfare

¢ Understand how a change in tastes affects trade,
growth, and welfare

7.1 Introduction

Aside from trade based on technological gaps and product cycles (discussed in
Section 6.5), which is dynamic in nature, the trade theory discussed thus far is
completely static in nature. That is, given the nation’s factor endowments, technol-
ogy, and tastes, we proceeded to determine the nation’s comparative advantage and
the gains from trade. However, factor endowments change over time; technology
usually improves; and tastes may also change. As a result, the nation’s comparative
advantage also changes over time.

In this chapter, we extend our trade model to incorporate these changes. We show
how a change in factor endowments and/or an improvement in technology affect
the nation’s production frontier. These changes, together with possible changes in
tastes, affect the nation’s offer curve, the volume and the terms of trade, and the
gains from trade.

In Section 7.2, we illustrate the effect of a change in factor endowments on the
nation’s production frontier and examine the Rybczynski theorem. In Section 7.3,
we define the different types of technical progress and illustrate their effect on
the nation’s production frontier. Section 7.4 deals with and illustrates the effect
of growth on trade and welfare in a nation that is too small to affect the terms of
trade. Section 7.5 extends the analysis to the more complex case of the large nation.
Finally, Section 7.6 examines the effect of growth and changes in tastes in both
nations on the volume and terms of trade. The appendix presents the formal proof
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of the Rybcynski theorem, examines growth when one factor is not mobile within the nation,
and gives a graphical presentation of Hicksian technical progress.

Throughout this chapter and in the appendix, we will have the opportunity to utilize
most of the tools of analysis developed in previous chapters and truly see trade theory at
work. The type of analysis that we will be performing is known as comparative statics (as
opposed to dynamic analysis). Comparative statics analyzes the effect on the equilibrium
position resulting from a change in underlying economic conditions and without regard to
the transitional period and process of adjustment. Dynamic analysis, on the other hand, deals
with the time path and the process of adjustment itself. Dynamic trade theory is still in its
infancy. However, our comparative statics analysis can carry us a long way in analyzing
the effect on international trade resulting from changes in factor endowments, technology,
and tastes over time.

7.2 Growth of Factors of Production

Through time, a nation’s population usually grows and with it the size of its labor force.
Similarly, by utilizing part of its resources to produce capital equipment, the nation increases
its stock of capital. Capital refers to all the human-made means of production, such as
machinery, factories, office buildings, transportation, and communications, as well as to the
education and training of the labor force, all of which greatly enhance the nation’s ability
to produce goods and services.

Although there are many different types of labor and capital, we will assume for simplicity
that all units of labor and capital are homogeneous (i.e., identical), as we have done in
previous chapters. This will leave us with two factors—Ilabor (L) and capital (K)—so that
we can conveniently continue to use plane geometry for our analysis. In the real world, of
course, there are also natural resources, and these can be depleted (such as minerals) or new
ones found through discoveries or new applications.

We will also continue to assume that the nation experiencing growth is producing two
commodities (commodity X, which is L intensive, and commodity Y, which is K intensive)
under constant returns to scale.

7.2A Labor Growth and Capital Accumulation over Time

An increase in the endowment of labor and capital over time causes the nation’s production
frontier to shift outward. The type and degree of the shift depend on the rate at which L
and K grow. If L and K grow at the same rate, the nation’s production frontier will shift
out evenly in all directions at the rate of factor growth. As a result, the slope of the old
and new production frontiers (before and after factor growth) will be the same at any point
where they are cut by a ray from the origin. This is the case of balanced growth.

If only the endowment of L grows, the output of both commodities grows because L is
used in the production of both commodities and L can be substituted for K to some extent in
the production of both commodities. However, the output of commodity X (the L-intensive
commodity) grows faster than the output of commodity Y (the K -intensive commodity).
The opposite is true if only the endowment of K grows. If L and K grow at different rates,
the outward shift in the nation’s production frontier can similarly be determined.
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FIGURE7.1. Growth of Labor and Capital over Time.

The left panel shows the case of balanced growth with L and K doubling under constant returns to scale.
The two production frontiers have identical shapes and the same slope, or P, /P,, along any ray from the
origin. The right panel shows the case when only L or only K doubles. When only L doubles, the output
of commodity X (the L-intensive commodity) grows proportionately more than the output of Y (but less
than doubles). Similarly, when only K doubles, the output of Y grows proportionately more than that of X
but less than doubles (see the dashed production frontier).

Figure 7.1 shows various types of hypothetical factor growth in Nation 1. (The growth of
factors and endowments is exaggerated to make the illustrations clearer.) The presentation
is completely analogous for Nation 2 and will be left as an end-of-chapter problem.

The left panel of Figure 7.1 shows the case of balanced growth under the assumption that
the amounts of L and K available to Nation 1 double. With constant returns to scale, the

.@ maximum amount of each commodity that Nation 1 can produce also doubles, from 140X
to 280X or from 70Y to 140Y. Note that the shape of the expanded production frontier is
identical to the shape of the production frontier before growth, so that the slope of the two
production frontiers, or Py /Py, is the same at such points as B and B ', where they are cut
by a ray from the origin.

The right panel repeats Nation 1’s production frontier before growth (with intercepts of
140X and 70Y) and shows two additional production frontiers—one with only L doubling
(solid line) and the other with only K doubling (dashed line). When only L doubles, the
production frontier shifts more along the X-axis, measuring the L-intensive commodity.
If only K doubles, the production frontier shifts more along the Y-axis, measuring the
K -intensive commodity. Note that when only L doubles, the maximum output of commodity
X does not double (i.e., it only rises from 140X to 275X). For X to double, both L and K
must double. Similarly, when only K doubles, the maximum output of commodity Y less
than doubles (from 70Y to 130Y).

When both L and K grow at the same rate and we have constant returns to scale in the
production of both commodities, the productivity, and therefore the returns of L and K,
remain the same after growth as they were before growth took place. If the dependency
rate (i.e., the ratio of dependents to the total population) also remains unchanged, real per
capita income and the welfare of the nation tend to remain unchanged. If only L grows (or
L grows proportionately more than K), K/L will fall and so will the productivity of L, the
returns to L, and real per capita income. If, on the other hand, only the endowment of K
grows (or K grows proportionately more than L), K/L will rise and so will the productivity
of L, the returns to L, and real per capita income.
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7.28 The Rybczynski Theorem

The Rybcezynski theorem postulates that at constant commodity prices, an increase in the
endowment of one factor will increase by a greater proportion the output of the commodity
intensive in that factor and will reduce the output of the other commodity. For example,
if only L grows in Nation 1, then the output of commodity X (the L-intensive commodity)
expands more than proportionately, while the output of commodity Y (the K -intensive
commodity) declines at constant Py and Py.

Figure 7.2 shows the production frontier of Nation 1 before and after only L
doubles (as in the right panel of Figure 7.1). With trade but before growth, Nation 1
produces at point B (i.e., 130X and 20Y) at Py/Py = Py = 1, as in previous chapters.
After only L doubles and with Py/Py remaining at P = 1, Nation 1 would produce at
point M on its new and expanded production frontier. At point M, Nation 1 produces
270X but only 10Y. Thus, the output of commodity X more than doubled, while the
output of commodity Y declined (as predicted by the Rybczynski theorem). Doubling L
and transferring some L and K from the production of commodity Y more than doubles
the output of commodity X.

The formal graphical proof of the Rybczynski theorem will be presented in the appendix.
Here we will give intuitive but still adequate proof of the theorem. The proof is as follows.
For commodity prices to remain constant with the growth of one factor, factor prices (i.e.,
w and r) must also remain constant. But factor prices can remain constant only if K/L and
the productivity of L and K also remain constant in the production of both commodities.
The only way to fully employ all of the increase in L and still leave K/L unchanged in
the production of both commodities is for the output of commodity Y (the K-intensive
commodity) to fall in order to release enough K (and a little L) to absorb all of the increase
in L in the production of commodity X (the L-intensive commodity). Thus, the output of
commodity X rises while the output of commodity Y declines at constant commodity prices.

80
70
60
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10

0

1 1 1
50 130 Y 270

FIGURE7.2. The Growth of Labor Only and the Rybczynski Theorem.

With trade but before growth, Nation 1 produces at point B (130X and 20Y) at P,,/P, = P; =1, as in previous
chapters. After only L doubles and with P, /P, remaining at P; = 1, Nation 1 produces at point M (270X
and 10Y) on its new and expanded production frontier. Thus, the output of X (the L-intensive commodity)
expanded, and the output of Y (the K-intensive commodity) declined, as postulated by the Rybczynski
theorem.
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7.3 Technical Progress

In fact, the increase in the output of commodity X expands by a greater proportion than
the expansion in the amount of labor because some labor and capital are also transferred
from the production of commodity Y to the production of commodity X. This is called the
magnification effect and is formally proved in Section A7.1 of the appendix.

To summarize, we can say that for Py and Py (and therefore Py/Py ) to remain the same,
w and r must be constant. But w and r can remain the same only if K/L remains constant in
the production of both commodities. The only way for this to occur and also absorb all of
the increase in L is to reduce the output of Y so as to release K/L in the greater proportion
used in Y, and combine the released K with the additional L at the lower K/L used in the
production of X. Thus, the output of X rises and that of Y falls. In fact, the output of X
increases by a greater proportion than the increase in L. Similarly, when only K increases,
the output of Y rises more than proportionately and that of X falls.

If one of the factors of production is not mobile within the nation, the results differ and
depend on whether it is the growing or the nongrowing factor that is immobile. This is
examined in Section A7.2 of the appendix using the specific-factors model introduced in
the appendix to Chapter 5 (Section A5.4).

7.3 Technical Progress

Several empirical studies have indicated that most of the increase in real per capita income
in industrial nations is due to technical progress and much less to capital accumulation.
However, the analysis of technical progress is much more complex than the analysis of

_@ factor growth because there are several definitions and types of technical progress, and they
can take place at different rates in the production of either or both commodities.

For our purposes, the most appropriate definitions of fechnical progress are those
advanced by John Hicks, the British economist who shared the 1972 Nobel Prize in
economics. In Section 7.3A, we define the different types of Hicksian technical progress.
In Section 7.3B, we then examine the effect that the different types of Hicksian technical
progress have on the nation’s production frontier. Throughout our discussion, we will
assume that constant returns to scale prevail before and after technical progress takes place
and that technical progress occurs in a once-and-for-all fashion.

7.3A Neutral, Labor-Saving, and Capital-Saving
Technical Progress

Technical progress is usually classified into neutral, labor saving, or capital saving. All
technical progress (regardless of its type) reduces the amount of both labor and capital
required to produce any given level of output. The different types of Hicksian technical
progress specify how this takes place.

Neutral technical progress increases the productivity of L and K in the same propor-
tion, so that K/L remains the same after the neutral technical progress as it was before at
unchanged relative factor prices (w/r). That is, with unchanged w/r, there is no substitution
of L for K (or vice versa) in production so that K/L remains unchanged. All that happens
is that a given output can now be produced with less L and less K.
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Labor-saving technical progress increases the productivity of K proportionately more
than the productivity of L. As a result, K is substituted for L in production and K/L rises at
unchanged w/r. Since more K is used per unit of L, this type of technical progress is called
labor saving. Note that a given output can now be produced with fewer units of L and K
but with a higher K/L.

Capital-saving technical progress increases the productivity of L proportionately more
than the productivity of K. As a result, L is substituted for K in production and L/K rises
(K/L falls) at unchanged w/r. Since more L is used per unit of K, this type of technical
progress is called capital saving. Note that a given output can now be produced with fewer
units of L and K but with a higher I/K (a lower K/L).

The appendix to this chapter gives a rigorous graphical interpretation of the Hicksian
definitions of technical progress, utilizing somewhat more advanced tools of analysis.

7.38 Technical Progress and the Nation’s Production Frontier

As in the case of factor growth, all types of technical progress cause the nation’s production
frontier to shift outward. The type and degree of the shift depend on the type and rate
of technical progress in either or both commodities. Here we will deal only with neutral
technical progress. Nonneutral technical progress is extremely complex and can only be
handled mathematically in the most advanced graduate texts.

With the same rate of neutral technical progress in the production of both commodities ,
the nation’s production frontier will shift out evenly in all directions at the same rate at
which technical progress takes place. This has the same effect on the nation’s production
frontier as balanced factor growth. Thus, the slope of the nation’s old and new production
frontiers (before and after this type of technical progress) will be the same at any point
where they are cut by a ray from the origin.

For example, suppose that the productivity of L and K doubles in the production of
commodity X and commodity Y in Nation 1 and constant returns to scale prevail in the
production of both commodities. The graph for this type of technical progress is identical
to the left panel of Figure 7.1, where the supply of both L and K doubled, and so the graph
is not repeated here.

Figure 7.3 shows Nation 1’s production frontier before technical progress and after the
productivity of L and K doubled in the production of commodity X only, or in the production
of commodity Y only (the dashed production frontier).

When the productivity of L and K doubles in the production of commodity X only, the
output of X doubles for each output level of commodity Y. For example, at the unchanged
output of 60Y, the output of commodity X rises from 50X before technical progress to
100X afterward (points A and A’, respectively, in the figure). Similarly, at the unchanged
output of 20Y, the output of commodity X increases from 130X to 260X (points B and B ).
When all of Nation 1’s resources are used in the production of commodity X, the output
of X also doubles (from 140X to 280X). Note that the output of commodity Y remains
unchanged at 70Y if all of the nation’s resources are used in the production of commodity
Y and technical progress took place in the production of commodity X only.

Analogous reasoning explains the shift in the production frontier when the productivity
of L and K doubles only in the production of commodity Y (the dashed production frontier
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FIGURE7.3. Neutral Technical Progress.

The figure shows Nation 1's production frontier before technical progress and after the productivity of L
and K doubled in the production of commodity X only, or in the production of commodity Y only (the
dashed frontier). Note that if Nation 1 uses all of its resources in the production of the commodity in which
the productivity of L and K doubled, the output of the commodity also doubles. On the other hand,
if Nation 1 uses all of its resources in the production of the commodity in which no technical progress
occurred, the output of that commodity remains unchanged.

_Q} in Figure 7.3). The student should carefully examine the difference between Figure 7.3 and
the right panel of Figure 7.1.

Finally, it must be pointed out that, in the absence of trade, all types of technical progress
tend to increase the nation’s welfare. The reason is that with a higher production frontier
and the same L and population, each citizen could be made better off after growth than
before by an appropriate redistribution policy. The question of the effect of growth on trade
and welfare will be explored in the remainder of the chapter. Case Study 7-1 examines the
growth over time in the capital stock per worker of selected countries.

B CASE STUDY 7-1  Growth in the Capital Stock per Worker of Selected Countries

Table 7.1 gives the growth from 1979 to 1997 and From Table 7.1, we can conclude that from
006 in the capital stock per worker (measured in 1979 to 2006 the U.S. comparative disadvantage
erms of 1990 international dollar prices) in the in capital-intensive products increased somewhat
ations included in Table 5.2 in Case Study 5-2. with respect to Canada but decreased with respect
Table 7.1 shows that from 1979 (the first year for to the other countries. On the other hand, during
— which such comparable data are available) to 2006 the same period the U.S. comparative advantage
— the stock of capital per worker grew at a faster rate  in capital-intensive products decreased sharply
in Canada and the United States than in the other with respect to all the developing countries,
developed countries listed. It grew in China much except Mexico.

faster than in the other developing countries listed.

(continued)
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W CASE STUDY 7-1  Continued

B TABLE 7.1. Changes in Capital-Labor Ratios of Selected Countries,
1979, 1997, and 2006 (in 1990 International Dollar Prices)

Country 1979 1997 2006 2006/1979
Japan $64,218 $77,429 $111, 615 1.74
Canada 45,294 61,274 89, 652 1.98
Germany 50, 487 61,673 87,400 173
France 53,901 59, 602 85, 097 1.58
ltaly 43,878 48,943 73,966 1.69
United States 40,366 50, 233 73,282 1.82
Spain 29,384 38, 897 51,814 176
United Kingdom 27,041 30,226 44,545 1.65
Korea 13,002 26, 635 45,235 3.48
Mexico 13, 681 14,030 23,921 1.75
Turkey 8,976 10,780 20,478 2.28
Brazil 5,807 13, 940 16, 650 2.87
Russia 5,728 6,246 16,131 2.82
Thailand 3,144 8,106 11, 688 3.72
China 1,114 3,219 7,485 6.72
India 2,135 3,094 5,870 2.75

Source: For 1979 and 1997, author’s calculation on preliminary results from Penn World
Table Version 5.7 (October 2000) and 6.1 (October 2002). For 2006, author’s calculations
following the Penn World Tables.

7.4 Growth and Trade: The Small-Country Case

We will now build on the discussion of the previous two sections and analyze the effect of
growth on production, consumption, trade, and welfare when the nation is too small to affect
the relative commodity prices at which it trades (so that the nation’s terms of trade remain
constant). In Section 7.4A, we discuss growth in general and define protrade, antitrade,
and neutral production and consumption. Using these definitions, we illustrate the effect of
one type of factor growth in Section 7.4B and analyze the effect of technical progress in
Section 7.4c. Section 7.5 then examines the more realistic case where the nation does affect
relative commodity prices by its trading.

7.4n The Effect of Growth on Trade

We have seen so far that factor growth and technical progress result in an outward shift in
the nation’s production frontier. What happens to the volume of trade depends on the rates
at which the output of the nation’s exportable and importable commodities grow and on the
consumption pattern of the nation as its national income expands through growth and trade.

If the output of the nation’s exportable commodity grows proportionately more than
the output of its importable commodity at constant relative commodity prices, then growth
tends to lead to greater than proportionate expansion of trade and is said to be protrade.
Otherwise, it is antitrade or neutral. The expansion of output has a neutral trade effect if it
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leads to the same rate of expansion of trade. On the other hand, if the nation’s consumption
of its importable commodity increases proportionately more than the nation’s consumption
of its exportable commodity at constant prices, then the consumption effect tends to lead
to a greater than proportionate expansion of trade and is said to be protrade. Otherwise, the
expansion in consumption is antitrade or neutral.

Thus, production and consumption can be protrade (if they lead to a greater than pro-
portionate increase in trade at constant relative commodity prices), antitrade, or neutral.
Production is protrade if the output of the nation’s exportable commodity increases pro-
portionately more than the output of its importable commodity. Consumption is protrade if
the nation’s consumption of its importable commodity increases proportionately more than
consumption of its exportable commodity.

What in fact happens to the volume of trade in the process of growth depends on the
net result of these production and consumption effects. If both production and consumption
are protrade, the volume of trade expands proportionately faster than output. If production
and consumption are both antitrade, the volume of trade expands proportionately less than
output and may even decline absolutely. If production is protrade and consumption antitrade
or vice versa, what happens to the volume of trade depends on the net effect of these two
opposing forces. In the unlikely event that both production and consumption are neutral,
trade expands at the same rate as output.

Since growth can result from different types and rates of factor growth and technical
progress, and production and consumption can be protrade, antitrade, or neutral, the effect
of growth on trade and welfare will vary from case to case. Thus, the approach must
necessarily be taxonomic (i.e., in the form of “if this is the case, then this is the outcome”).

'@‘ As a result, all we can do is give some examples and indicate the forces that must be
analyzed to determine what is likely to happen in any particular situation.

7.48 Illustration of Factor Growth, Trade, and Welfare

The top panel of Figure 7.4 reproduces Figure 7.2, which shows that L doubles in Nation
1 and that Nation 1’s terms of trade do not change with growth and trade. That is, before
growth, Nation 1 produced at point B, traded 60X for 60Y at Pz = 1, and reached indiffer-
ence curve /I (as in previous chapters). When L doubles in Nation 1, its production frontier
shifts outward as explained in Section 7.2A. If Nation 1 is too small to affect relative com-
modity prices, it will produce at point M, where the new expanded production frontier is
tangent to Py, = Py = 1. At point M, Nation 1 produces more than twice as much of
commodity X than at point B but less of commodity Y, as postulated by the Rybczynski
theorem. At P,, = Pz = 1, Nation 1 exchanges 150X for 150Y and consumes at point Z
on its community indifference curve VII.

Since the output of commodity X (Nation 1’s exportable commodity) increased while
the output of commodity Y declined, the growth of output is protrade. Similarly, since the
consumption of commodity Y (Nation 1’s importable commodity) increased proportionately
more than the consumption of commodity X (i.e., point Z is to the left of a ray from the
origin through point E), the growth of consumption is also protrade. With both production
and consumption protrade, the volume of trade expanded proportionately more than the
output of commodity X.

Note that with growth and trade, Nation 1’s consumption frontier is given by straight line
P,, tangent to the new expanded production frontier at point M. The fact that consumption
of both commodities increased with growth and trade means that both commodities are

&
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FIGURE7.4. Factor Growth and Trade: The Small-Country Case.

The top panel shows that after L doubles, Nation 1 exchanges 150X for 150Y at P\, = P; = 1 and reaches
indifference curve VII. Since the consumption of both X and Y rises with growth, both commodities are
normal goods. Since L doubled but consumption less than doubled (compare point Z to point E), the
social welfare of Nation 1 declined. The bottom panel shows that with free trade before growth, Nation 1
exchanged 60X for 60Y at P, /P, = P; = 1. With free trade after growth, Nation 1 exchange 150X for 150Y at
Py/Py =Pg =1.
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normal goods. Only if commodity Y had been an inferior good would Nation 1 have
consumed a smaller absolute amount of Y (i.e., to the right and below point £’ on line
P,,). Similarly, Nation 1 would have consumed a smaller absolute amount of commodity
X (i.e., to the left and above point E”) only if commodity X had been an inferior good.

The bottom panel of Figure 7.4 utilizes offer curves to show the same growth of trade
for Nation 1 at constant terms of trade. That is, with free trade before growth, Nation
1 exchanged 60X for 60Y at Py/Py = Py = 1. With free trade after growth, Nation 1
exchanged 150X for 150Y at Py/Py = P, = Py = 1. The straight line showing the
constant terms of trade also represents the straight-line segment of Nation 2’s (or the rest
of the world’s) offer curve. It is because Nation 1 is very small that its offer curve before
and after growth intersects the straight-line segment of Nation 2’s (the large nation’s) offer
curve and the terms of trade remain constant.

Note that Nation 1 is worse off after growth because its labor force (and population)
doubled while its total consumption less than doubled (compare point Z with 120X and
160Y after growth to point £ with 70X and 80Y before growth). Thus, the consumption
and welfare of Nation 1’s “representative” citizen decline as a result of this type of growth.
A representative citizen is one with the identical tastes and consumption pattern of the nation
as a whole but with quantities scaled down by the total number of citizens in the nation.

7.4c Technical Progress, Trade, and Welfare

We have seen in Section 7.3B that neutral technical progress at the same rate in the pro-

-@ duction of both commodities leads to a proportionate expansion in the output of both
commodities at constant relative commodity prices. If consumption of each commodity
also increases proportionately in the nation, the volume of trade will increase at the same
rate at constant terms of trade. That is, the neutral expansion of production and consumption
leads to the same rate of expansion of trade. With neutral production and protrade consump-
tion, the volume of trade would expand proportionately more than production. With neutral
production and antitrade consumption, the volume of trade would expand proportionately
less than production. However, regardless of what happens to the volume of trade, the wel-
fare of the representative citizen will increase with constant L and population and constant
terms of trade.

Neutral technical progress in the production of the exportable commodity only is protrade.
For example, if neutral technical progress takes place only in the production of commodity X
in Nation 1, then Nation 1’s production frontier expands only along the X-axis, as indicated
in Figure 7.3. At constant terms of trade, Nation 1’s output of commodity X will increase
even more than in Figure 7.4, while the output of commodity Y declines (as in Figure 7.4).
Nation 1 will reach an indifference curve higher than VII, and the volume of trade will
expand even more than in Figure 7.4. What is even more important is that with a constant
population and labor force, the welfare of the representative citizen now rises (as opposed
to the case where only L grows in Figure 7.4).

On the other hand, neutral technical progress only in the production of commodity Y
(the importable commodity) is antitrade, and Nation 1’s production frontier will expand
only along the Y-axis (the dashed production frontier in Figure 7.3). If the terms of trade,
tastes, and population also remain unchanged, the volume of trade tends to decline, but
national welfare increases. This is similar to the growth of K only in Nation 1 and will
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be examined in Section 7.5c. The case where neutral technical change occurs at different
rates in the two commodities may lead to a rise or fall in the volume of trade but always
increases welfare. The same is generally true for nonneutral technical progress. Thus, tech-
nical progress, depending on the type, may increase or decrease trade, but it will always
increase social welfare in a small nation. Case Study 7-2 examines the growth of labor

W CASE STUDY 7-2  Growth in Output per Worker from Capital Deepening, Technological Change, and

Improvements in Efficiency

B TABLE 7.2.

Table 7.2 gives the growth of output per worker
from 1965 to 1990 and the contribution to that
growth made by capital deepening (i.e., the
increase in capital per worker) and improve-
ments in technology and efficiency (catching-up),
for a selected group of developed and devel-
oping countries, arranged according to the size
of their economy. The table shows that the
growth of output per worker grew most rapidly
in Korea (425 percent), followed by Japan
(209 percent), and Thailand (195 percent). The

United States experienced the lowest growth
(31 percent) among the nations included in
Table 7.2. The table also shows that most of the
growth in output per worker came from capital
deepening. Technology made the largest contri-
bution to growth in France, followed by India,
Japan, Germany, and Thailand. The largest contri-
bution from improvements in efficiency occurred
in Korea, Italy, and Thailand. Argentina, Chile,
Mexico, Spain, and the United Kingdom actually
suffered a reduction in efficiency.

Growth in Output per Worker from Capital Deepening, Technological
Change, and Improvements in Efficiency, 1965-1990

Percentage Change

Contribution to Percentage Change

in Output per Worker of

in Output per Capital Change in Change in
Country Worker Deepening Technology Efficiency
United States 311 19.3 9.9 0.0
Japan 208.5 159.9 15.2 3.1
Germany 70.7 31.8 14.4 13.3
France 783 47.2 16.3 4.1
United Kingdom 60.7 64.9 1.4 -3.8
Italy 17.4 455 13.3 31.9
Canada 54.6 18.6 1.7 16.7
Spain m.7 125.5 7.1 -12.3
Mexico 475 66.7 2.1 -13.3
India 80.5 38.9 15.7 12.4
Korea, Republic of 4245 259.7 2.9 1.7
Argentina 4.6 59.3 18 -35.5
Turkey 129.3 95.6 6.6 9.9
Thailand 194.7 104.1 12.6 283
Philippines 43.8 20.9 79 10.3
Chile 16.6 50.2 1.9 -23.9

Source: S. Kumar and R. R. Russell, ““Technological Change, Technological Catch-up, and Capital Deepening:
Relative Contributions to Growth and Convergence,’”” American Economic Review, June 2002, pp. 527-548.
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productivity attributable to capital accumulation and technological change in a selected
group of developed and developing countries over time.

7.5 Growth and Trade: The Large-Country Case

We will now build on our presentation of Section 7.4 to analyze the effect of growth on
production, consumption, trade, and welfare when the nation is sufficiently large to affect
the relative commodity prices at which it trades (so that the nation’s terms of trade change).
In Section 7.5A, we examine the effect of growth on the nation’s terms of trade and welfare.
In Section 7.5B, we deal with the case where growth, by itself, might improve the nation’s
welfare but its terms of trade deteriorate so much as to make the nation worse off after
growth than before. Finally, in Section 7.5c, we examine the case where growth leads to
improvement in the country’s terms of trade and welfare.

7.5A Growth and the Nation’s Terms of Trade and Welfare

If growth, regardless of its source or type, expands the nation’s volume of trade at constant
prices, then the nation’s terms of trade tend to deteriorate. Conversely, if growth reduces
the nation’s volume of trade at constant prices, the nation’s terms of trade tend to improve.
This is referred to as the terms-of-trade effect of growth.
The effect of growth on the nation’s welfare depends on the net result of the terms-of-trade
-@ effect and a wealth effect. The wealth effect refers to the change in the output per worker
or per person as a result of growth. A positive wealth effect, by itself, tends to increase the
nation’s welfare. Otherwise, the nation’s welfare tends to decline or remain unchanged. If
the wealth effect is positive and the nation’s terms of trade improve as a result of growth and
trade, the nation’s welfare will definitely increase. If they are both unfavorable, the nation’s
welfare will definitely decline. If the wealth effect and the terms-of-trade effect move in
opposite directions, the nation’s welfare may deteriorate, improve, or remain unchanged
depending on the relative strength of these two opposing forces.

For example, if only L doubles in Nation 1, the wealth effect, by itself, tends to reduce
Nation 1’s welfare. This was the case shown in Figure 7.4. Furthermore, since this type of
growth tends to expand the volume of trade of Nation 1 at Py, = Pz = 1, Nation 1’s terms
of trade also tend to decline. Thus, the welfare of Nation 1 will decline for both reasons.
This case is illustrated in Figure 7.5.

Figure 7.5 is identical to Figure 7.4, except that now Nation 1 is assumed to be large
enough to affect relative commodity prices. With the terms of trade deteriorating from P,,
= Py = 1 to Py = '» with growth and trade, Nation 1 produces at point N, exchanges
140X for 70Y with Nation 2, and consumes at point 7 on indifference curve IV (see the
top panel). Since the welfare of Nation 1 declined (i.e., the wealth effect was negative) even
when it was too small to affect its terms of trade, and now its terms of trade have also
deteriorated, the welfare of Nation 1 declines even more. This is reflected in indifference
curve IV being lower than indifference curve VII.

The bottom panel of Figure 7.5 shows with offer curves the effect of this type of growth
on the volume and the terms of trade when Nation 1 does not affect its terms of trade (as
in the bottom panel of Figure 7.4) and when it does.
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FIGURE7.5. Growth and Trade: The Large-Country Case.

Figure 7.5 is identical to Figure 7.4, except that now Nation 1 is assumed to be large enough to affect
the terms of trade. With the terms of trade deteriorating from P, = P; = 1to P, =" with growth and
trade, Nation 1 produces at point N, exchanges 140X for 70Y with Nation 2, and consumes at point T on
indifference curve IV (see the top panel). Since indifference curve IV is lower than VII, the nation’s welfare
will decline even more now. The bottom panel shows with offer curves the effect of this type of growth
on the volume and the terms of trade when Nation 1 affects its terms of trade and when it does not.

7.58 Immiserizing Growth

Even if the wealth effect, by itself, tends to increase the nation’s welfare, the terms of trade
may deteriorate so much as to lead to a net decline in the nation’s welfare. This case was
termed immiserizing growth by Jagdish Bhagwati and is illustrated in Figure 7.6.

Figure 7.6 reproduces from Figure 7.3 the production frontier of Nation 1 before and
after neutral technical progress doubled the productivity of L and K in the production

&
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FIGURE7.6. Immiserizing Growth.

This figure reproduces from Figure 7.3 the production frontier of Nation 1 before and after neutral technical
progress increased the productivity of L and K in the production of commodity X only. With this type of
technical progress, the wealth effect, by itself, would increase the welfare of Nation 1. However, Nation 1's
terms of trade deteriorate drastically from P; = 1to P, ='%, so that Nation 1 produces at point C, exports
100X for only 20Y, and consumes at point G on indifference curve Il (which is lower than indifference curve
Ill, which Nation 1 reached with free trade before growth).

of commodity X only. The wealth effect, by itself, would increase Nation 1’s welfare at
constant prices because Nation 1’s output increases while its labor force (L) and population
remain constant. However, since this type of technical progress tends to increase the volume
of trade, Nation 1’s terms of trade tend to deteriorate. With a drastic deterioration in its
.q} terms of trade, for example, from P, = 1 to P = ', Nation 1 would produce at point
C, export 100X for only 20Y, and consume at point G on indifference curve Il (which is
lower than indifference curve /11, which Nation | reached with free trade before growth).

Immiserizing growth is more likely to occur in Nation 1 when (a) growth tends to increase
substantially Nation 1’s exports at constant terms of trade; (b) Nation 1 is so large that the
attempt to expand its exports substantially will cause a deterioration in its terms of trade;
(c) the income elasticity of Nation 2’s (or the rest of the world’s) demand for Nation 1’s
exports is very low, so that Nation 1’s terms of trade will deteriorate substantially; and (d)
Nation 1 is so heavily dependent on trade that a substantial deterioration in its terms of
trade will lead to a reduction in national welfare.

Immiserizing growth does not seem very prevalent in the real world. When it does take
place, it is more likely to occur in developing than in developed nations. Even though
the terms of trade of developing nations seem to have deteriorated somewhat over time,
increases in production have more than made up for this, and their real per capita incomes
and welfare have generally increased. Real per capita incomes would have increased much
faster if the population of developing nations had not grown so rapidly in recent decades.
These questions and many others will be fully analyzed in Chapter 11, which deals with
international trade and economic development.

7.5¢c lllustration of Beneficial Growth and Trade

We now examine the case where only K (Nation 1’s scarce factor) doubles in Nation 1, so
that the wealth effect, by itself, tends to increase the nation’s welfare. The results would
be very similar with neutral technical progress in the production of only commodity Y
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(the K-intensive commodity) in Nation 1. Since this type of growth tends to reduce the
volume of trade at constant prices, Nation 1’s terms of trade tend to improve. With both the
wealth and terms-of-trade effects favorable, Nation 1’s welfare definitely improves. This is
illustrated in Figure 7.7.
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FIGURE7.7. Growth That Improves Nation 1's Terms of Trade and Welfare.

If K (Nation 1's scarce factor) doubled in Nation 1, production would take place at point R at the unchanged
terms of trade of P, = P; =1 (see the top panel). Nation 1 would exchange 15X for 15Y with Nation 2 and
consume at point U on indifference curve V. However, if Nation 1 is large, its terms of trade will improve
because it is willing to export less of X at P, = P; =1. At P; = 2, Nation 1 produces at point S, exchanges
20X for 40Y with Nation 2, and consumes at point W on indifference curve VI. Nation 1's welfare increases
because of both favorable wealth and terms-of-trade effects. The bottom panel shows with offer curves
the effect of this type of growth on the volume and the terms of trade when Nation 1 does not and when
it does affect its terms of trade. Compare this to Figure 7.5.
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The top panel of the figure shows Nation 1°s production frontier before growth and after
only K doubles (the dashed production frontier from the right panel of Figure 7.1). At the
constant relative commodity price of P, = 1, Nation 1 would produce 110X and 105Y
(point R in the top panel), exchange 15X for 15Y with Nation 2, and consume at point
U on indifference curve V. With L and population unchanged, this type of growth would
increase Nation 1’s welfare.
Furthermore, since Nation 1’s trade volume declines at constant prices (from the free
trade but pregrowth situation at point £), Nation 1’s terms of trade also improve, from Py
=Py =1to Pg = 2. At P¢ = 2, Nation 1 produces 120X and 90Y at point S, exchanges
20X for 40Y, and consumes at point W on indifference curve VI. Thus, Nation 1’s welfare
increases because of both wealth and terms-of-trade effects.

The bottom panel of Figure 7.7 shows with offer curves the effect of this type of growth
on the volume and the terms of trade when Nation 1 does not and when it does affect
its terms of trade. The reader should carefully compare Figure 7.7, where both wealth and
terms-of-trade effects are favorable (so that Nation 1’s welfare increases for both reasons),
with Figure 7.5, where both effects are unfavorable and Nation 1’s welfare declines for both
reasons. Case Study 7-3 examines growth and the emergence of new economic giants.
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New economic giants are emerging among
developing countries: Brazil, Russia, India, China,
and South Africa (BRICS). China is already an
economic giant, India is on the way, and Brazil
and Russia are following. South Africa, which
was sponsored by China to join in 2011, is much
smaller. Table 7.3 provides data on the size and
economic importance of the new economic giants
in relation to the traditional ones: the United
States, the European Union, and Japan.

The most important measure of the economic
size of a nation is its gross national income (GNI)
at purchasing power parity or PPP. This takes into
consideration all the reasons (such undervalued
exchange rates and nonmarket production—to be
discussed in Section 15.2) which lead to serious
underestimation of the true GNI of developing
nations with respect to that of developed nations.

Table 7.3 shows that the largest economies
in terms of PPP are the 27-member European
Union (EU-27, examined in Chapter 10) and the
United States, followed by China, Japan, and India.

Russia and Brazil are smaller, and South Africa
much smaller. In terms of per capita income
(per capita GNI at PPP—as a measure of the
standard of living), the United States is clearly
first, followed by Japan, and EU-27. Russia,
Brazil, South Africa, China, and India follow with
much lower per capita incomes—especially India.
Growth of GNI, however, is much faster in China
and India, and faster in Russia, South Africa, and
Brazil than in the traditional ones, and the size
of their economies (total GNIs at PPP), except
South Africa, are expected to surpass those of the
United States and the EU-27 in 30-40 years if
current growth differentials persist. In terms of
per capita incomes, it would take much longer.

Even more important than economic size and
growth rates, however, is the rising competitive
challenge that the new giants are providing to the
traditional giants, on both world markets and in
their own domestic market, in a widening range
of increasingly sophisticated products (especially
China) and services (especially India).

(continued)
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W CASE STUDY 7-3  Continued

B TABLE 7.3. Relative Economic Size of the New and Traditional
Economic Giants in 2010

Average Growth

Population Land Area GNI’ Per Capita Rate of GNI (%)
(million) (sq. km.) (billion $) GNI($)’ (2000-2010)
China 1,338 9,598 10,132 7,570 10.8
India 1,171 3,287 4,171 3,560 8.0
Brazil 195 8,515 2,129 10,920 3.7
Russia 142 17,098 2,721 19,190 54
S. Africa 50 1,219 514 10, 280 3.9
USA 310 9,632 14,562 47,020 1.9
EU 27 501 4,308 15, 870 31,677 2.1
Japan 127 378 4,432 34,790 0.9

“Purchasing Power Parity (PPP).
Source: World Bank, World Development Report, 2012.

7.6 Growth, Change in Tastes, and Trade in Both
Nations

Until now, we have assumed that growth took place only in Nation 1. As a result, only Nation
1’s production frontier and offer curve shifted. We now extend our analysis to incorporate
growth in both nations. When this occurs, the production frontiers and offer curves of both
nations shift. We will now use offer curves to analyze the effect of growth and change in
tastes in both nations.

7.6a Growth and Trade in Both Nations

Figure 7.8 shows the effect on the volume and terms of trade of various types of growth in
either or both nations. We assume that both nations are large. The offer curves labeled “1”
and “2” are the original (pregrowth) offer curves of Nation 1 and Nation 2, respectively.
Offer curves “1™” and “2"” and offer curves “1”” and “2"” are the offer curves of Nation 1
and Nation 2, respectively, with various types of growth. A relative commodity price line
is not drawn through each equilibrium point in order not to clutter the figure. However,
Nation I’s terms of trade (i.e., Py/Py) at each equilibrium point are obtained by dividing
the quantity of commodity Y by the quantity of commodity X traded at that point. Nation 2’s
terms of trade at the same equilibrium point are then simply the inverse, or reciprocal, of
Nation 1’s terms of trade.

With the original pregrowth offer curves 1 and 2, Nation 1 exchanges 60X for 60Y with
Nation 2 at Pz = 1 (see equilibrium point E;). If L doubles in Nation 1 (as in Figure 7.5),
its offer curve rotates clockwise from 1 to 1° and Nation 1 exports 140X for 70Y (point
E,). In this case, Nation 1’s terms of trade deteriorate to Py /Py = 70Y /140X = ', and
Nation 2’s terms of trade improve to Py /Py = 2.

&
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FIGURE7.8. Growth and Trade in Both Nations.
If L (Nation 1's abundant factor) doubles in Nation 1, its offer curve rotates from 1to 1, giving equilibrium
E,, with a larger volume but lower terms of trade for Nation 1. If K (Nation 2’s abundant factor) increases
in Nation 2 and its offer curve rotates from 2 to 2°, equilibrium occurs at E;, with a larger volume but lower
terms of trade for Nation 2. If instead K doubles in Nation 1, its offer curve rotates to 1, with a reduction in
$ volume but an increase in Nation 1's terms of trade. If L increases in Nation 2 and its offer curve rotates to
2', equilibrium occurs at E;, with a reduction in volume but an improvement in Nation 2's terms of trade. If
both offer curves shift to 1" and 2/, the volume of trade declines even more (see E), and the terms of trade
of both nations remain unchanged.

If growth occurs only in Nation 2 and its offer curve rotates counterclockwise from 2 to
2", we get equilibrium point E;. This might result, for example, from a doubling of K (the
abundant factor) in Nation 2. At E5, Nation 2 exchanges 140Y for 70X with Nation 1; thus,
Nation 2’s terms of trade deteriorate to Py /Py = ‘5, and Nation 1’s terms of trade improve
to Py/Py = 2. With growth in both nations and offer curves 1* and 2", we get equilibrium
point E,. The volume of trade expands to 140X for 140Y, but the terms of trade remain at
1 in both nations.

On the other hand, if K doubled in Nation 1 (as in Figure 7.7), its offer curve
would rotate counterclockwise from 1 to 1’ and give equilibrium point Es. Nation 1
would then exchange 20X for 40Y with Nation 2 so that Nation 1’s terms of
trade would improve to 2 and Nation 2’s terms of trade would deteriorate to .
If instead Nation 2’s labor only grows in such a manner that its offer curve rotates
clockwise to 2/, we get equilibrium point Ez. This might result, for example, from a
doubling of L (the scarce factor) in Nation 2. Nation 2 would then exchange 20Y for 40X
with Nation 1, and Nation 2’s terms of trade would increase to 2 while Nation 1’s terms of
trade would decline to %. If growth occurred in both nations in such a way that offer curve
1 rotated to 1’ and offer curve 2 rotated to 2/, then the volume of trade would be only 15X
for 15Y, and both nations’ terms of trade would remain unchanged at the level of 1 (see
equilibrium point E;).
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With balanced growth or neutral technical progress in the production of both commodities
in both nations, both nations’ offer curves will shift outward and move closer to the axis
measuring each nation’s exportable commodity. In that case, the volume of trade will expand
and the terms of trade can remain unchanged or improve for one nation and deteriorate for
the other, depending on the shape (i.e., the curvature) of each nation’s offer curve and on
the degree by which each offer curve rotates.

7.68 Change in Tastes and Trade in Both Nations

Through time not only do economies grow, but national tastes are also likely to change. As
we have seen, growth affects a nation’s offer curve through the effect that growth has on
the nation’s production frontier. Similarly, a change in tastes affects a nation’s offer curve
through the effect that the change in tastes has on the nation’s indifference map.

If Nation 1’s desire for commodity Y (Nation 2’s exportable commodity) increases,
Nation 1 will be willing to offer more of commodity X (its exportable commodity) for each
unit of commodity Y imported. Another way of stating this is that Nation 1 will be willing
to accept less of commodity Y for a given amount of commodity X that it exports. This will
cause Nation 1’s offer curve to rotate clockwise, say from 1 to 17 in Figure 7.8, causing an
increase in the volume of trade but a decline in Nation 1’s terms of trade.

On the other hand, if Nation 2’s tastes for commodity X increase, its offer curve will
rotate counterclockwise, say from 2 to 2", increasing the volume of trade but reducing
Nation 2’s terms of trade. If tastes change in the opposite direction, the offer curves will
rotate in the opposite direction. If tastes change in both nations, both offer curves will rotate.
What happens to the volume of trade and the terms of trade then depends on the type and
degree of the change in tastes taking place in each nation, just as in the case of growth.

Summarizing, we can say that with growth and/or a change in tastes in both nations, both
nations’ offer curves will shift, changing the volume and/or the terms of trade. Regardless
of its source, a shift in a nation’s offer curve toward the axis measuring its exportable
commodity tends to expand trade at constant prices and reduce the nation’s terms of trade.
Opposite shifts in the nation’s offer curve tend to reduce the volume of trade at constant
prices and improve the nation’s terms of trade. For a given shift in its offer curve, the nation’s
terms of trade will change more, the greater is the curvature of the trade partner’s offer curve.

Case Study 7-4 examines the growth of output, trade, and welfare in the G-7 group of
industrial countries. (Growth and trade in developing countries are examined in Chapter 11.)

B CASE STUDY 7-4  Growth, Trade, and Welfare in the Leading Industrial Countries

Table 7.4 presents data on the average annual rate  for an unweighted average of 1.8 percent for all
of growth of real gross domestic product (GDP), G-7 countries. The average rate of growth of the
exports, terms of trade, and per capita income volume of exports ranged from 6.1 percent for
for the G-7 (leading industrial) countries from Germany to 2.7 for Japan, for an average of 4.5

~ 1990 to 2010. The table shows that the average percent for all 7 countries. Thus, exports grew 2.5
annual rate of growth of real GDP ranged from times as rapidly as GDP.
2.8 in the United States to 0.9 percent in Italy,

(continued)
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Summary

The change in the terms of trade ranged from
an average yearly decline of 1.1 percent in Japan
to an improvement of 1.1 percent for Canada (due
primarily to the sharp increase in the price of its
fuels and mineral exports), for a zero unweighted
average change for all seven countries. The last
column of Table 7.4 shows that the annual growth

of real per capita GDP (as a rough measure of

the average increase in standards of living) ranged
from 1.8 percent in the United States to 0.3 percent
for Italy, for an unweighted average increase of 1.6
percent per year for all seven countries. Although
many factors contributed to the growth of real per
capita GDP, the growth of exports was certainly
one of them.

B TABLE 7.4. Growth of GDP and Exports, and the Terms of Trade, 1990-2010

Average Annual Percentage Change

Real Volume of Terms of Per Capita

GDP Exports Trade GDP
United States 2.8 5.4 -0.2 18
Japan 1.0 25 —1.1 0.9
Germany 1.4 6.1 -0.3 1.4
United Kingdom 2.2 3.8 0.1 17
France 1.6 6.7 0.0 1.0
ltaly 0.9 2.7 0.2 0.3
Canada 2.6 4.5 1.1 1.6
Unweighted average 1.8 45 0.0 12

Source: International Monetary Fund, International Financial Statistics (Washington, D.C., various issues);
Organization for Economic Cooperation and Development, Economic Outlook (Paris, various issues);
and World Bank, World Development Indicators (Washington, D.C., various issues).

SUMMARY

1.

The trade theory discussed in previous chapters was
for the most part static in nature. That is, given the
nation’s factor endowments, technology, and tastes,
we proceeded to determine its comparative advan-
tage and the gains from trade. However, factor
endowments change through time; technology usually
improves; and tastes may also change. In this chapter,
we examined the effect of these changes on the equi-
librium position. This is known as comparative static
analysis.

With constant returns to scale and constant prices, if
L and K grow at the same rate (balanced growth),
the nation’s production frontier will shift out evenly

in all directions at the rate of factor growth, and
output per worker will remain constant. If L grows
faster than K, the nation’s production frontier will
shift proportionately more in the direction of the
L-intensive commodity, and output per worker will
decline. The opposite is true if K grows faster than
L. The Rybczynski theorem postulates that at constant
commodity prices, an increase in the endowment of
one factor will increase by a greater proportion the
output of the commodity intensive in that factor and
will reduce the output of the other commodity.

All technical progress reduces the amount of L and
K required to produce any given output, shifts the
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production frontier outward, and tends to increase the
nation’s welfare. Hicksian neutral technical progress
increases the productivity of L and K in the same
proportion and has the same effect on the nation’s
production frontier as balanced factor growth. As
a result, K/L remains unchanged at constant rela-
tive factor prices (w/r). L-saving technical progress
increases the productivity of K proportionately more
than the productivity of L. As a result, K is substituted
for L in production so that K/L rises at unchanged
w/r. K-saving technical progress is the opposite of
L-saving technical progress.

4. Production and consumption can be protrade (if they
lead to a greater-than-proportionate increase in trade
at constant prices), antitrade, or neutral. Production is
protrade if the output of the nation’s exportable com-
modity increases proportionately more than the output
of its importable commodity. Consumption is protrade
if the nation’s consumption of its importable commod-
ity increases proportionately more than consumption
of its exportable commodity. What happens to the vol-
ume of trade in the process of growth depends on the
net result of the production and consumption effects.

5. If growth, regardless of its source and type, increases
the nation’s volume of trade at constant prices, the

A LOOK AHEAD

This chapter concludes our presentation of international
trade theory. We now go on to Part Two, which deals
with trade policies. We begin with a discussion of tariffs
in Chapter 8. We will be primarily concerned with the
welfare effects of tariffs on the nation imposing them and

KEY TERMS

Antitrade production  Comparative statics,

Labor-saving

nation’s terms of trade tend to deteriorate. Otherwise,
the nation’s terms of trade tend to remain unchanged
or improve. The effect of growth on the nation’s wel-
fare also depends on a wealth effect. This refers to
the change in output per worker or per person as a
result of growth. If both the terms-of-trade and wealth
effects of growth are favorable, the nation’s wel-
fare will definitely improve. Otherwise, it will remain
the same or decline, depending on the net result of
these two effects. The case where an unfavorable
terms-of-trade effect overwhelms even a favorable
wealth effect and leads to a decline in the nation’s
welfare is known as “immiserizing growth.”

6. With growth and/or a change in tastes in both nations,
both nations’ offer curves will shift, changing the
volume and/or the terms of trade. Regardless of its
source, a shift in a nation’s offer curve toward the axis
measuring its exportable commodity tends to expand
trade at constant prices and reduce the nation’s terms
of trade. Opposite shifts in the nation’s offer curve
tend to reduce the volume of trade at constant prices
and improve the nation’s terms of trade. For a given
shift in its offer curve, the nation’s terms of trade will
change more the greater the curvature is of its trade
partner’s offer curve.

on the rest of the world. The welfare effects of tariffs will
be analyzed first from a partial equilibrium and then from
a general equilibrium point of view, utilizing the tools of
analysis and figures developed in Part One.

Normal goods, Terms-of-trade

and consumption, p. 190 technical p. 199 effect, p. 201
p- 196 Dynamic analysis, p. progress, p. 194 Protrade production Wealth effect,
Balanced growth, p. 190 Neutral production and consumption, p- 201
190 Immiserizing and consumption, p. 196
Capital-saving growth, p. 202 p. 196 Rybczynski theorem,
technical Inferior good, Neutral technical p. 192

progress, p. 194 p. 199

progress, p. 193
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QUESTIONS FOR REVIEW

1.

What is meant when we say that the trade theory dis-
cussed in previous chapters is static in nature? What
is meant by comparative statics?

How can our trade theory of previous chapters
be extended to incorporate changes in the nation’s
factor endowments, technology, and tastes? Is the
resulting trade theory a dynamic theory of interna-
tional trade? Why?

What effect do the various types of factor growth
have on the growing nation’s production frontier?
What is meant by balanced growth?

What does the Rybczynski theorem postulate?

Explain neutral, labor-saving, and capital-saving
technical progress.

How does neutral technical progress in the pro-
duction of either or both commodities affect the
nation’s production frontier? Which type of techni-
cal progress corresponds to balanced factor growth
as far as its effect on the growing nation’s production
frontier is concerned?

What is meant by production and/or consumption
being protrade, antitrade, or neutral?

PROBLEMS

1.

Starting with Nation 2’s pregrowth production fron-
tier of previous chapters, draw a new production
frontier for Nation 2 showing that:

(a) The amount of both capital and labor available
to Nation 2 doubled.

(b) Only the amount of capital doubled.

(¢) Only the amount of labor doubled.

Starting with Nation 2’s pregrowth production fron-
tier of previous chapters, draw a new produc-
tion frontier for Nation 2 showing the Rybczynski
theorem for the doubling of the amount of capital
only.

Starting with Nation 2’s pregrowth production fron-
tier, draw a production frontier for Nation 2 show-
ing neutral technical progress that doubles the

10.

11.

12.

*5.
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Problems

Which sources of growth are most likely to be pro-
trade? Which sources of growth are most likely to
be antitrade? Which types of commodities are most
likely to result in protrade consumption? antitrade
consumption?

What is the terms-of-trade effect of growth? What is
the wealth effect of growth? How can we measure
the change in the welfare of the nation as a result
of growth and trade when the nation is too small to
affect relative commodity prices? when the nation is
large enough to affect relative commodity prices?

Which type of growth will most likely lead to a
decline in the nation’s welfare? What is meant by
immiserizing growth? Which type of growth will
most likely lead to an increase in the nation’s wel-
fare?

What is the effect on the volume and terms of trade
if a nation’s offer curve shifts or rotates toward the
axis measuring its exportable commodity? What type
of growth and/or change in tastes in the nation will
cause its offer curve to shift or rotate this way?

How does the shape of the trade partner’s offer curve
affect the change in the terms of trade resulting from
a given shift in a nation’s offer curve?

productivity of labor and capital in the produc-
tion of:

(a) Both commodity X and commodity Y.
(b) Commodity X only.
(¢) Commodity Y only.

Compare the graphs in Problem 3 with those in
Problems 1 and 2.

Draw for Nation 2 a figure analogous to the top
panel of Figure 7.4 under the following assump-
tions:

(a) Only the amount of capital doubles in
Nation 2.

(b) The free trade equilibrium-relative commodity
price is Py/Py = 1.
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(¢) Nation 2 is too small to affect the relative
commodity prices at which it trades before and after
growth.

(d) Nation 2 exports 150Y after growth.

Draw for Nation 2 a figure analogous to the bottom
panel of Figure 7.4 under the same assumptions as
in Problem 5.

Draw for Nation 2 a figure analogous to the top
panel of Figure 7.5 under the following assump-
tions:

(a) Nation 2 is now large enough to affect the
relative commodity prices at which it trades.

(b) The terms of trade of Nation 2 deteriorate
from Py/Py = 1 with free trade before growth to
P, /Py = '» with growth and free trade.

(¢) Nation 2 exports 140Y with growth and free
trade.

Draw for Nation 2 a figure analogous to the bottom
panel of Figure 7.5 under the same assumptions as
in Problem 7.

Draw a figure analogous to Figure 7.6 show-
ing immiserizing growth for Nation 2 when the

* = Answer provided at www.wiley.com/college/
salvatore.

APPENDIX

10.

11.

12.

13.
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productivity of capital and labor doubled only in
the production of commodity Y in Nation 2.

Draw a figure similar to Figure 7.6 but showing
immiserizing growth for an increase in the popula-
tion and labor force of a nation.

Draw for Nation 2 a figure analogous to the top
panel of Figure 7.7 under the following assump-
tions:

(a) Only the amount of labor doubles in Nation 2.

(b) The terms of trade of Nation 2 improve from
Py /Py =1 with free trade before growth to Py /Py
= 2 with growth and free trade.

(¢) Nation 2 exports 20Y with growth and free
trade.

Draw for Nation 2 a figure analogous to the bottom
panel of Figure 7.7 under the same assumptions as
in Problem 11.

The data in Table 7.2 indicate that the United States
has the smallest increase in output per worker, no
improvements in efficiency, and a small improve-
ment in technology in relation to other developed
countries in the table. This seems to contradict the
information in Table 6.5. How can this seeming
contradiction be resolved?

This appendix presents the formal proof of the Rybczynski theorem in Section A7.1; it
examines growth when one factor is not mobile within the nation in Section A7.2; and it
gives a graphical interpretation of Hicksian neutral, labor-saving, and capital-saving technical

progress in Section A7.3.

A7.1 Formal Proof of the Rybczynski Theorem

As discussed in Section 7.2B, the Rybczynski theorem postulates that at constant commodity
prices, an increase in the endowment of one factor will increase by a greater proportion
the output of the commodity intensive in that factor and will reduce the output of the other

commodity.

The formal proof of the Rybczynski theorem presented here closely follows the analysis
for the derivation of a nation’s offer curve from its Edgeworth box diagram presented in
Section A3.3. Starting from Figure 3.10, we formally prove the Rybczynski theorem for the
case where only the amount of labor doubles in Nation 1.

&
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A7.1 Formal Proof of the Rybczynski Theorem 213

The theorem could be proved either by starting from the free trade production point B
(as in Figure 7.2) or by starting from the autarky, or no-trade, production and consumption
equilibrium point A (from previous chapters). The starting point is immaterial as long as the
new production point after growth is compared with the particular initial point chosen and
commodity prices are kept at the same level as at the initial equilibrium point. We will start
from point A because that will also allow us to examine the implications of the Rybczynski
theorem for relative commodity prices in the absence of trade.

Figure 7.9 shows the proof. Point A on Nation 1’s production frontier (in the bottom part
of Figure 7.9) is derived from point A in Nation 1’s Edgeworth box diagram (in the top of
the figure) before the amount of labor doubles. This is exactly as in Figure 3.9. After the
amount of labor doubles, Nation 1’s Edgeworth box doubles in length but remains the same
height (because the amount of capital is kept constant).

For commodity prices to remain constant, factor prices must remain constant. But relative
factor prices can remain constant only if K/L and the productivity of L and K remain constant
in the production of both commodities. The only way for K/L to remain constant, and for all
of L and K to remain fully employed after L doubles, is for production in Nation 1 to move
from point A to point A*, in the Edgeworth box in the top part of the figure. At points A and
A", K/L in the production of commodity X is the same because point A lies on the same
ray from origin Oy as point A. Similarly, K/L in the production of commodity Y at point A*
is the same as at point A because the dashed ray from origin Oy to point A" has the same

I I I
X
0 50 90 140 200 275

FIGURE7.9. Graphical Proof of the Rybczynski Theorem.

Point A on Nation 1's production frontier (in the bottom part of the figure) is derived from point A in
Nation 1's Edgeworth box (in the top part of the figure). This is exactly as in Figure 3.9. Doubling L doubles
the size of the box. For P, and P, to remain the same, w and r must remain constant. But w and r can
remain constant only if K/L remains constant in the production of both commodities. Point A" in the top
and bottom parts of the figure is the only point where this is possible and all of the increase in L is fully
absorbed. At point A", K/L in the production of both commodities is the same as at point A. At A, the
output of commodity X (the L-intensive commodity) more than doubles, while the output of commodity
Y declines, as postulated by the Rybczynski theorem.
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slope as the ray from origin Oy to point A. Point A" is the only point in the Edgeworth box
consistent with full employment of all resources after L has doubled and with K/L constant
in the production of both commodities. Note that isoquants have the same slope at points
A and A", indicating that w/r is the same at both points.

Since point A* is much farther from origin Oy than point A in the Edgeworth box, Nation
1’s output of commodity X has increased. On the other hand, since point A™ is closer to origin
Oy than point A is to origin Oy, Nation 1’s output of commodity Y has declined. These
events are reflected in the movement from point A on Nation 1’s production frontier before
L doubled to point A* on its production frontier after L doubled. That is, at point A on its
production frontier before growth, Nation 1 produced 50X and 60Y, whereas at point A on
its production frontier after growth, Nation 1 produced 200X but only 50Y at P,/P,* = .
Doubling L more than doubles (in this case, it quadruples) the output of commodity X. That
is, the growth of L has a magnified effect on the growth of the output of commodity X (the
L-intensive commodity). This completes our proof of the Rybczynski theorem.

After proving that the output of commodity Y falls at constant Py/Py, we must imme-
diately add that Py/P, cannot remain constant unless commodity Y is an inferior good.
Only then would the consumption of commodity Y decline absolutely in Nation 1 with
the growth of its real national income and no trade. Barring inferior goods, Py/P, must
fall (Py /Py rises) so that absolutely more of commodity Y is also produced and consumed
after growth and with no trade. Thus, keeping relative commodity prices constant is only a
way of analyzing what would happen to the output of each commodity if relative commod-
ity prices remained constant. However, relative commodity prices cannot remain constant
unless commodity Y is inferior or there is free trade and Nation 1 is assumed to be too small
to affect the relative commodity prices at which it trades. In that case, Nation 1 can consume
more of both commodities after growth even with constant relative commodity prices and
without commodity Y having to be an inferior good. This is exactly what Figure 7.4 shows.

Problem (a) Starting from pretrade, or autarky, equilibrium point A in Nation 2, prove
graphically the Rybczynski theorem for a doubling in the amount of K in Nation 2.
(b) What restrictive assumption is required for production and consumption actually to
occur at the new equilibrium point after the doubling of K in Nation 2? (c) How are rela-
tive commodity prices likely to change as a result of growth only? as a result of both growth
and free trade?

A7.2 Growth with Factor Immobility

We know from the Rybczynski theorem that at constant commodity prices, an increase in the
endowment of one factor will increase by a greater proportion the output of the commodity
intensive in that factor and will reduce the output of the other commodity. We also know
that factor prices are constant at constant commodity prices.

We now want to analyze the effect of factor growth when one of the factors is not mobile
between the nation’s industries and commodity prices are constant. We can analyze this case
by using the specific-factors model developed in Section AS5.4 of the appendix to Chapter 5.
We will see that the results differ from those predicted by the Rybczynski theorem and
depend on whether it is the growing or the nongrowing factor that is immobile within the
nation.
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A7.2 Growth with Factor Immobility EE
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FIGURE7.10. Growth with the Specific-Factors Model.

Before growth and with L mobile and K immobile in the nation, w = ED, and OD of L is used to produce X
and DO’ to produce Y in both panels. In the left panel, anincrease in L of O’O" = EF = DG results in a fall in
wages to E'D’, and DD’ more L used in the production of Xand D'G in Y. The output of X and Y increases,
and r rises in both industries. In the right panel, K increases in the production of X only. This causes the
VMPLy, curve to shift up to VMPL;. The wage rate rises to w = E”D", and DD" of L is transferred from Y to
X. The output of X rises and that of Y falls, and r falls in both industries with unchanged commodity prices.

|
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The left panel of Figure 7.10 refers to an increase in the supply of labor (the relatively
abundant and mobile factor in Nation 1), and the right panel refers to an increase in the
supply of capital (the scarce and immobile factor in Nation 1). In both panels, we begin (as
in Figure 5.8) with a total supply of labor in the nation equal to OO’. The equilibrium wage

-@ in both industries is ED and is determined by the intersection of the VMPLy and VMPL,
curve. OD of labor is used in the production of commodity X and DO’ in the production
of commodity Y.

Let us now concentrate on the left panel of Figure 7.10, where the supply of labor
increases and labor is mobile, while capital is not. If the supply of labor increases by
0’0" = EF = DG from 00’ to 00", the new equilibrium wage in both industries is E'D’
and is determined at the intersection of the VMPL, and VMPL|, curves. Of the DG increase
in the supply of labor, DD’ is employed in the production of commodity X and D’G in
the production of commodity Y. Since the amount of capital used in each industry does
not change but the amount of labor increases, the output of both commodities increases.
However, the output of commodity X increases by more than the output of commodity Y
because commodity X is L intensive and more of the increase in labor is employed in the
production of commodity X. Furthermore, since more labor is used in each industry with
unchanged amounts of capital, the VMPK and the return on capital (r) rise in both industries.

Thus, when the supply of labor increases and labor is mobile but capital is not, the
output of both commodities increases, and w falls and r rises in both industries, at constant
commodity prices. In the long run (when both labor and capital are mobile within the
nation), an increase in the supply of labor increases the output of commodity X by a greater
proportion, reduces the output of commodity Y, and leaves w and r unchanged at constant
commodity prices (the Rybczynski theorem).

Let us turn to the right panel of Figure 7.10, where the supply of capital (Nation 1’s
scarce and immobile factor) increases in the production of commodity X only. Since each
unit of labor in the production of commodity X will have more capital to work with, the
VMPLy curve shifts up to VMPL) . The intersection of the VMPL) and VMPL, curves now
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determines the new and higher equilibrium wage of E” D" in both industries, and DD"" of
labor is transferred from the production of commodity Y to the production of commodity
X. Since w rises in both industries, » must fall in both in order for commodity prices to
remain constant (as assumed). Furthermore, since both more capital and more labor are used
in the production of commodity X, the output of commodity X rises. On the other hand,
since the same amount of capital but less labor is used in the production of commodity Y,
the output of commodity Y declines. Thus, in this case, the changes in outputs are similar
to those postulated by the Rybczynski theorem.

All of the above results, however, are based on the assumption that commodity prices do
not change. Since the output of commodity X increases while that of Y falls (or increases
by less than the increase in the output of X), Py/Py is likely to fall, and this lowers the
terms of trade of the nation (unless Nation 1 is small) and modifies the effects of growth
on factor prices derived above (on the basis of unchanged commodity prices).

Problem What happens if the supply of capital increases in Nation 1 in the production of
commodity Y only?

A7.3 Graphical Analysis of Hicksian Technical Progress

In this section we give a graphical interpretation of the Hicksian classification of neutral,
L-saving, and K -saving technical progress using isoquants (reviewed in Sections A3.1 and
A3.2). We also examine the effect of the various types of technical progress on relative
factor prices.

All innovations, regardless of their type, can be represented by a shift toward the origin
of the isoquant referring to any given level of output. This indicates that fewer inputs or
factors are required to produce any level of output after technical progress has occurred.
The distinction between various types of technical progress is based on the effect that each
has on K/L at constant relative factor prices (w/r).

Hicksian technical progress is neutral if it leaves K/L unchanged. Technical progress is
labor saving if it tends to increase K/L and capital saving if it tends to reduce K/L. These
are shown in Figure 7.11.

In all three panels of the figure, we begin at point A;, where 100X is produced with
4L and 4K before technical progress occurs. After neutral technical progress, the same
100X can be produced with 2L and 2K (point A, in the left panel), leaving K/L = 1 at
unchanged w/r = 1 (the absolute slope of the isocosts). With L-saving technical progress,
the same 100X can be produced with 3K and 1L (point A; in the middle panel) and
K/L = 3 at unchanged w/r = 1. Finally, with K -saving technical progress, the same 100X
can be produced with 1K and 3L (point A; in the right panel) and K /L = ' at unchanged
wir = 1.

At point 4, in the middle panel, the ratio of the marginal productivity of K to the interest
rate (i.e., MPK/r) exceeds MPL/w, and so K is substituted for L in the production of
commodity X. As K is substituted for L, r/w will tend to rise, thus moderating the tendency
of K/L to rise. In any event, r is likely to rise in relation to w as a result of the L-saving
innovation.

On the other hand, at point A, in the right panel, MPL/w exceeds MPK/r, and so L is
substituted for K in the production of commodity X. As L is substituted for K, w/r will

&
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FIGURE7.11. Hicksian Neutral, L-Saving, and K-Saving Technical Progress.

In all three panels of the figure, we begin at point A;, where 100X is produced with 4L and 4K before
technical progress occurs. After neutral technical progress, the same 100X can be produced with 2L and
2K (point A, in the left panel), leaving K/L =1 at unchanged w/r = 1 (the absolute slope of the isocosts).
With L-saving technical progress, the same 100X can be produced with 3K and 1L (point A; in the middle
panel) and K/L = 3 at unchanged w/r = 1. Finally, with K-saving technical progress, the same 100X can be
produced with 1K and 3L (point A; in the right panel) and K/L = at unchanged w/r =1.

tend to rise, thus moderating the tendency of K/L to fall (i.e., L/K to rise). In any event, w
is likely to rise in relation to r as a result of the K-saving innovation.

Thus, a greater proportionate increase in the amount of L- and/or a K-saving innovation
tends to reduce K/L and w/r. This tendency will be greater if the K -saving innovation takes
place in the production of the L-intensive commodity. This is the case because then the
demand for labor grows the most. To these effects on w/r resulting purely from internal
growth would have to be added the effects resulting from international trade in order to
determine the net effect on w/r resulting from both growth and trade. These were discussed
in the chapter itself.

Problem Using the tools of analysis developed in this chapter, comment in detail on the fol-

lowing statement: Capital investments tend to increase real wages while technical progress,
depending on its type, may increase or reduce real wages.
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International Trade Policy part

Part Two (Chapters 8—12) deals with international trade or commercial poli-
cies. Chapter 8 examines tariffs, the most important of the trade restrictions
historically. Chapter 9 extends the discussion to other trade restrictions,
evaluates the justification usually given for trade restrictions, and summa-
rizes their history. Chapter 10 deals with economic integration, Chapter 11
focuses on the effect of international trade on economic development, and
Chapter 12 looks at international resource movements and multinational
corporations.
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Trade Restrictions: Tariffs chapter

LEARNING GOALS:
After reading this chapter, you should be able to:

e Describe the effect of a tariff on consumers and
producers

¢ |dentify the costs and benefits of a tariff on a small and a
large nation

e Describe an optimum tariff and retaliation

e Understand the meaning and importance of tariff

_q} structure

8.1 Introduction

We have seen in Part One that free trade maximizes world output and benefits
all nations. However, practically all nations impose some restrictions on the free
flow of international trade. Since these restrictions and regulations deal with the
nation’s trade or commerce, they are generally known as trade or commercial
policies. While trade restrictions are invariably rationalized in terms of national
welfare, in reality they are usually advocated by those special groups in the nation
that stand to benefit from such restrictions.

The most important type of trade restriction has historically been the tariff. A
tariff is a tax or duty levied on the traded commodity as it crosses a national
boundary. In this chapter we deal with tariffs, and in the next chapter we discuss
other trade restrictions. An import tariff is a duty on the imported commodity,
while an export tariff is a duty on the exported commodity. Import tariffs are more
important than export tariffs, and most of our discussion will deal with import
tariffs. Export tariffs are prohibited by the U.S. Constitution but are often applied
by developing countries on their traditional exports (such as Ghana on its cocoa
and Brazil on its coffee) to get better prices and raise revenues. Developing nations
rely heavily on export tariffs to raise revenues because of their ease of collection.
Conversely, industrial countries invariably impose tariffs or other trade restrictions
to protect some (usually labor-intensive) industry, while using mostly income taxes
to raise revenues.




(c) ketabton.com: The Digital Library

|
(@)
>
0
m
n
o |
c
)
=<
P

Trade Restrictions: Tariffs

&

Salvatore c08.tex V2 -11/15/2012 7:42 A.M.

Tariffs can be ad valorem, specific, or compound. The ad valorem tariff is expressed as
a fixed percentage of the value of the traded commodity. The specific tariff is expressed
as a fixed sum per physical unit of the traded commodity. Finally, a compound tariff is a
combination of an ad valorem and a specific tariff. For example, a 10 percent ad valorem
tariff on bicycles would result in the payment to customs officials of the sum of $10 on each
$100 imported bicycle and the sum of $20 on each $200 imported bicycle. On the other
hand, a specific tariff of $10 on imported bicycles means that customs officials collect the
fixed sum of $10 on each imported bicycle regardless of its price. Finally, a compound duty
of 5 percent ad valorem and a specific duty of $10 on imported bicycles would result in the
collection by customs officials of the sum of $15 on each $100 bicycle and $20 on each
$200 imported bicycle. The United States uses the ad valorem and the specific tariff with
about equal frequency, whereas European countries rely mainly on the ad valorem tariff.
Most of our presentation in this chapter will be in terms of ad valorem import tariffs.

Tariffs have been sharply reduced since the end of World War II and now average 3
percent on industrial products in developed nations (see Case Study 8-1), but they are much
higher in developing nations (see Case Study 8-2). Trade in agricultural commodities is still

subject to relatively high trade barriers. These are discussed in the next chapter.

Average Tariff on Nonagricultural Products in Major Developed Countries

Table 8.1 gives the average tariff imposed by the
United States, the European Union, Japan, and
Canada (i.e., by the leading developed countries
and the European Union) on various nonagricultural
products in 2010. The table shows that the highest
tariff is invariably imposed on imports of clothing,

textiles, and leather products (also on fish and fish
products in the European Union and Japan, and
on transport equipment in the European Union and
Canada). But the average tariff level on all non-
agricultural products is less than 4 percent. It is even
less in some of the smaller developed countries.

B TABLE 8.1. Tariffs on Nonagricultural Products in the United States, the

European Union, Japan, and Canada in 2010 (Percentages)

United States European Union Japan Canada
Fish and fish products 1.0 10.5 55 0.9
Minerals and metals 17 2.0 1.0 1.0
Petroleum 14 2.0 0.6 0.5
Chemicals 2.8 4.6 2.2 1.0
Wood, paper, etc. 05 0.9 0.8 1.1
Textiles 7.9 6.6 55 4.3
Clothing 17 1.5 9.2 16.9
Leather, footwear, etc. 3.9 4.2 9.0 43
Nonelectric machinery 12 19 0.0 0.5
Electric machinery 17 2.8 0.2 1.1
Transport equipment 3.0 43 0.0 5.8
Other manufactures 2.4 2.7 1.2 2.9
Average 3.3 4.0 25 2.6

Source: World Trade Organization, World Trade Report 2011, Part 2 (Geneva: WTO, 2011).
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Table 8.2 gives the tariff imposed by China, imposed by Korea, with the others having average
India, Russia, Brazil, Korea, and Mexico on var- tariffs between 7.7 (Mexico) and 14.2 (Brazil). All
ious nonagricultural products in 2010. The table six countries, however, have much higher tariffs
shows that the lowest average tariff (6.6 percent) is than developed countries.

B TABLE 8.2. Tariffs on Nonagricultural Products in China, India, Russia, Brazil,
Korea, and Mexico in 2010 (Percentages)

China India Brazil Russia Korea Mexico
= Fish and fish products 10.9 29.8 10.0 12.2 16.1 16.6
= Minerals and metals 7.4 7.5 10.1 10.0 4.6 3.8
= Petroleum 4.8 38 0.2 5.0 4.1 0.1
= Chemicals 6.6 7.9 83 6.4 5.7 2.6
= Wood, paper, etc. 4.4 9.1 10.7 13.2 2.2 55
Textiles 9.6 14.7 23.2 11.0 9.1 13.9
Clothing 16.0 13.4 35.0 1.8 12.6 30.0
Leather, footwear, etc. 13.2 10.2 15.7 8.6 7.9 8.8
Nonelectric machinery 8.0 7.3 12.7 3.4 6.0 3.1
Electric machinery 83 7.2 141 74 6.2 4.0
Transport equipment 15 20.7 18.1 1.1 55 9.6
Other manufactures 1.9 8.9 15.3 1n3 6.7 57
Average 8.7 10.1 14.2 8.9 6.6 7.1
$ Source: World Trade Organization, World Trade Report 2071, Part 2 (Geneva: WTO, 2011).

In this chapter, we analyze the effects of a tariff on production, consumption, trade, and
welfare in the nation imposing the tariff and on its trade partner(s). We will first do this
with partial equilibrium analysis (i.e., by utilizing demand and supply curves) and then by
the more complex general equilibrium analysis, which makes use of production possibility
frontiers and community indifference curves, or offer curves.

In Section 8.2, we analyze the partial equilibrium effects of a tariff in a country that is
too small to affect world prices by its trading. In Section 8.3, we examine the theory of tariff
structure. We then shift to the more complex general equilibrium analysis and examine the
effects of a tariff in a small nation in Section 8.4 and in a large nation in Section 8.5. Finally,
in Section 8.6 we examine the concept of the optimum tariff. The appendix examines the
partial equilibrium effects of a tariff in a large nation and derives the formula for the rate
of effective protection. It then analyzes graphically the Stolper—Samuelson theorem and
its exception, examines the short-run effect of a tariff on factors’ income, and shows the
measurement of the optimum tariff.

8.2 Partial Equilibrium Analysis of a Tariff

The partial equilibrium analysis of a tariff is most appropriate when a small nation imposes
a tariff on imports competing with the output of a small domestic industry. Then the tariff
will affect neither world prices (because the nation is small) nor the rest of the economy
(because the industry is small).
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8.2a Partial Equilibrium Effects of a Tariff

The partial equilibrium effects of a tariff can be analyzed with Figure 8.1, in which Dy is
the demand curve and Sy is the supply curve of commodity X in Nation 2. The same type
of analysis for Nation 1 is left as an end-of-chapter problem. Nation 2 is now assumed to
be small and so is industry X. In the absence of trade, the intersection of Dy and Sy defines
equilibrium point E, at which 30X is demanded and supplied at Py = $3 in Nation 2. With
free trade at the world price of Py = $1, Nation 2 will consume 70X (AB), of which 10X
(AC) is produced domestically and the remainder of 60X (CB) is imported (as in the right
panel of Figure 3.4). The horizontal dashed line S represents the infinitely elastic free trade
foreign supply curve of commodity X to Nation 2.

If Nation 2 now imposes a 100 percent ad valorem tariff on the imports of commodity
X, Py in Nation 2 will rise to $2. At Py = $2, Nation 2 will consume 50X (GH), of
which 20X (GJ) is produced domestically and the remainder of 30X (JH) is imported.
The horizontal dashed line S + T represents the new tariff-inclusive foreign supply curve
of commodity X to Nation 2. Thus, the consumption effect of a tariff (i.e., the reduction
in domestic consumption) equals 20X (BN ); the production effect (i.e., the expansion of
domestic production resulting from the tariff) equals 10X (CM); the trade effect (i.e., the
decline in imports) equals 30X (BN + CM); and the revenue effect (i.e., the revenue
collected by the government) equals $30 ($1 on each of the 30X imported, or MJHN).

Note that for the same $1 increase in Py in Nation 2 as a result of the tariff, the more
elastic and flatter Dy is, the greater is the consumption effect (see the figure). Similarly, the
more elastic Sy is, the greater is the production effect. Thus, the more elastic Dy and Sy
are in Nation 2, the greater is the trade effect of the tariff (i.e., the greater is the reduction
in Nation 2’s imports of commodity X) and the smaller is the revenue effect of the tariff.

0 10 20 30 40 50 60 70 80

FIGUREB.1. Partial Equilibrium Effects of a Tariff.

Dy and Sy represent Nation 2’s demand and supply curves of commodity X. At the free trade price of P,
= $1, Nation 2 consumes 70X (AB), of which 10X (AC) is produced domestically and 60X (CB) is imported.
With a 100 percent import tariff on commodity X, Py rises to $2 for individuals in Nation 2. At P, = $2, Nation
2 consumes 50X (GH), of which 20X (GJ) is produced domestically and 30X (JH) is imported. Thus, the
consumption effect of the tariff is (-) 20X (BN); the production effect is 10X (CM); the trade effect equals (-)
30X (BN + CM); and the revenue effect is $30 (MJHN).

&
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8.2 Partial Equilibrium Analysis of a Tariff

8.28 Effect of a Tariff on Consumer and Producer Surplus

The increase in the price of commodity X from Py = $1 to Py = $2 as a result of the 100
percent tariff that Nation 2 imposes on the importation of commodity X leads to a reduction
in consumer surplus and an increase in producer surplus. These are examined in Figure 8.2
and used in Section 8.2c to measure the costs and benefits of the tariff.

The left panel of Figure 8.2 shows that the loss of consumer surplus that results from
the tariff is equal to shaded area AGHB = $60. The reason for this is as follows. Before
the imposition of the tariff, consumers in Nation 2 consume 70X at Py = $1. Consumers
pay for each unit as much as they are willing to pay for the last, or 70th, unit of commodity
X (given by point B on Dy). Consumers, however, receive more satisfaction and would
therefore be willing to pay higher prices for earlier units of commodity X that they purchase.
In fact, the height of the demand curve shows the maximum price that consumers would
be willing to pay for each unit of the commodity rather than go without it. The difference
between what consumers would be willing to pay for each unit of the commodity (indicated
by the height of Dy at that point) and what they actually pay for that unit (the same as for
the last unit that they purchase) is called consumer surplus. Thus, consumer surplus is the
difference between what consumers would be willing to pay for each unit of the commodity
and what they actually pay. Graphically, consumer surplus is measured by the area under
the demand curve above the going price.

For example, the left panel of Figure 8.2 shows that consumers in Nation 2 would be
willing to pay LE = $3 for the 30th unit of commodity X. Since they only pay $1, they
receive a consumer surplus of KE = $2 on the 30th unit of commodity X that they purchase.

-@ Similarly, for the 50th unit of commodity X, consumers would be willing to pay ZH =
$2. Since they only pay ZN = $1, they receive a consumer surplus of NH = $1 on the
50th unit of X. For the 70th unit of commodity X, consumers would be willing to pay WB
= $1. Since this is equal to the price that they actually pay, the consumer surplus for the
70th unit of X is zero. With the total of 70X being purchased at Py = $1 in the absence of
the import tariff, the total consumer surplus in Nation 2 is equal to ARB = $122.50 ($3.50
times 70 divided by 2). This is the difference between what consumers would have been
willing to pay (ORBW = $192.50) and what they actually pay for 70X (OABW = $70).
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FIGURE 8.2. Effect of Tariff on Consumer and Producer Surplus.

The left panel shows that a tariff that increases the price of commodity X from P, = $1to P, = $2 results in
a reduction in consumer surplus from ARB = $122.50 to GRH = $62.50, or by shaded area AGHB = $60.
The right panel shows that the tariff increases producer surplus by shaded area AGJC = $15.
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When Nation 2 imposes a 100 percent import tariff, the price of commodity X rises from
Py = $1 to Py = $2 and purchases of commodity X fall from 70X to 50X. With the tariff,
consumers pay OGHZ = $100 for 50X. The consumer surplus thus shrinks from ARB =
$122.50 (with Py = $1 before the tariff) to GRH = $62.50 (when Py = $2 with the tariff),
or by AGHB = $60 (the shaded area in the left panel of Figure 8.2). The imposition of the
100 percent import tariff by Nation 2 thus leads to a reduction in consumer surplus.

In the right panel of Figure 8.2, the increase in rent or producer surplus that results
from the tariff is given by shaded area AGJC = $15. The reason for this is as follows.
At free trade Py = $1, domestic producers produce 10X and receive OACV = $10 in
revenues. With the tariff and Py = $2, they produce 20X and receive OGJU = $40. Of the
$30 increase (AGJC + VCJU) in the revenue of producers, VCJU = $15 (the unshaded
area under the Sy curve between 10X and 20X) represents the increase in their costs of
production, while the remainder (shaded area AGJC = $15) represents the increase in rent
or producer surplus. This is defined as a payment that need not be made in the long run
in order to induce domestic producers to supply the additional 10X with the tariff. The
increase in rent or producer surplus resulting from the tariff is sometimes referred to as the
subsidy effect of the tariff.

8.2c Costs and Benefits of a Tariff

The concept and measure of consumer and producer surplus can now be used to measure
the costs and benefits of the tariff. These are shown in Figure 8.3, which summarizes and
extends the information provided by Figures 8.1 and 8.2.

Figure 8.3 shows that when Nation 2 imposes a 100 percent import tariff, the price of
commodity X increases from Py = $1 to Py = $2, consumption falls from AB = 70X to

L
0 10 20 30 40 50 60 70 80

FIGUREB.3. Partial Equilibrium Costs and Benefits of a Tariff.

The figure shows that with a 100 percent import tariff on commodity X, P, rises from $1 to $2 in Nation 2.
This reduces the consumer surplus by AGHB = a + b + ¢ + d = $15 + $5 + $30 + $10 = $60. Of this, MIJHN
= ¢ = $30 is collected by the government as tariff revenue, AGJIC = a = $15 is redistributed to domestic
producers of commodity X in the form of increased rent or producer surplus, while the remaining $15
(the sum of the areas of triangles CIM = b = $5 and BHN = d = $10) represents the protection cost, or
deadweight loss, to the economy.
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8.2 Partial Equilibrium Analysis of a Tariff

GH = 50X, production increases from AC = 10X to GJ = 20X, imports decline from CB
= 60X to JH = 30X, and the government of Nation 2 collects MJHN = $30 in import
duties (as in Figure 8.1). Furthermore, consumer surplus declines by AGHB = $60 (as in
the left panel of Figure 8.2), and producer surplus increases by AGJC = $15 (as in the
right panel of Figure 8.2).

Figure 8.3 shows that of the reduction of the consumer surplus of AGHB =a + b + ¢ +
d = $60, MJHN = ¢ = $30 is collected by the government as tariff revenue, AGJC =a =
$15 is redistributed to domestic producers of commodity X in the form of increased producer
surplus or rent, while the remaining $15 (the sum of the areas of triangles C/JM = b = $5
and BHN = d = $10) represents the protection cost, or deadweight loss, to the economy.

The production component (CJM = b = $5) of the protection cost, or deadweight
loss, arises because, with the tariff, some domestic resources are transferred from the more
efficient production of exportable commodity Y to the less efficient production of importable
commodity X in Nation 2. The consumption component (BHN = d = $10) of the protection
cost, or deadweight loss, arises because the tariff artificially increases Py in relation to Py
and distorts the pattern of consumption in Nation 2.

Thus, the tariff redistributes income from domestic consumers (who pay a higher price
for the commodity) to domestic producers of the commodity (who receive the higher price)
and from the nation’s abundant factor (producing exportables) to the nation’s scarce factor
(producing importables). This leads to inefficiencies, referred to as the protection cost, or
deadweight loss, of the tariff. By dividing the loss of consumer surplus by the number of
jobs “saved” in the indu