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PREFACE

At the start of the twenty-first century, international aspects of economics remain as
important and controversial as ever. In the last decade alone, major currency and financial
crises have rocked industrializing countries from East Asia to Latin America; countries in
Europe have given up their national currencies in favor of a common currency, the euro;
and growing trade and financial linkages between industrial and developing countries
have sparked debate and even open protest inspired by claims that economic “globaliza-
tion” has worsened worldwide ills ranging from poverty to pollution. Although the United
States is more self-sufficient than nations with smaller economies, problems of interna-
tional economic policy have assumed primacy and now occupy a prominent place on
newspapers’ front pages.

Recent general developments in the world economy raise concerns that have preoc-
cupied international economists for more than two centuries, such as the nature of the
international adjustment mechanism and the merits of free trade compared with protec;—
tion. As always in international economics, however, the interplay of events and ideas has
led to new modes of analysis. Three notable examples of recent progress are the asset
market approach to exchange rates; new theories of foreign trade based on increasing
returns and market structure rather than comparative advantage; and the intertemporal
analysis of international capital flows, which has been central both in refining the concept
of “external balance” and in examining the determinants of developing country borrow-
ing and default.

The idea of writing this book came out of our experience in teaching international eco-
nomics to undergraduates and business students since the late 1970s. We perceived two
main challenges in teaching. The first was to communicate to students the exciting intel-
lectual advances in this dynamic field. The second was to show how the development of
international economic theory has traditionally been shaped by the need to understand the
changing world economy and analyze actual problems in international economic policy.

We found that published textbooks did not adequately meet these challenges. Too often,
international economics textbooks confront students with a bewildering array of special
models and assumptions from which basic lessons are difficult to extract. Because many of
these special models are outmoded, students are ieft puzzled about the real-world rele-
vance of the analysis. As a result, many textbooks often leave a gap between the somewhat
antiquated material to be covered in class and the exciting issues that dominate current
research and policy debates. That gap has widened dramatically as the importance of
international economic problems—and enrollments in international economics courses—
have grown.

This book is our attempt to provide an up-to-date and understandable analytical frame-
work for illuminating current events and bringing the excitement of international econom-
ics into the classroom. In analyzing both the real and monetary sides of the subject, our
approach has been to build up, step by step, a simple, unified framework for communicat-
ing the grand traditional insights as well as the newest findings and approaches. To help the
student grasp and retain the underlying logic of international economics, we motivate the
theoretical development at each stage by pertinent data or policy questions.
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The Place of This Book in the Economics Curriculum

Students assimilate international economics most readily when it is presented as a method of
analysis vitally linked to events in the world economy, rather than as a body of abstract theo-
rems about abstract models. Our goal has therefore been to stress concepts and their applica-
tion rather than theoretical formalism. Accordingly, the book does not presuppose an extensive
background in economics. Students who have had a course in economic principles will find
the book accessible, but students who have taken further courses in microeconomics or
macroeconomics will find an abundant supply of new material. Specialized appendices and
mathematical postscripts have been included to challenge the most advanced students.

We follow the standard practice of dividing the book into two halves, devoted to trade
and to monetary questions, Although the trade and monetary portions of international eco-
nomics are often treated as unrelated subjects, even within one textbook, similar themes and
methods recur in both subfields. One example is the idea of gains from trade, which is
important in understanding the effects of free trade in assets as well as free trade in goods.
International borrowing and lending provide another example. The process by which coun-
tries trade present for future consumption is best understood in terms of comparative advan-
tage (which i1s why we introduce it in the book’s first half), but the resulting insights deepen
understanding of the external macroeconomic problems of developing and developed
economies alike. We have made it a point to illuminate conpections between the trade and
monetary areas when they arise.

At the same time, we have made sure that the book’s two halves are completely self-
contained. Thus, a one-semester course on trade theory can be based on Chapters 2 through
11, and a one-semester course on international monetary economics can be based on Chap-
ters 12 through 22. If you adopt the book for a full-year course covering both subjects, how-
ever, you will find a treatment that does not leave students wondering why the principles
underlying their work on trade theory have been discarded over the winter break.

Some Distinctive Features of lnternational
Economics: Theory and Policy

This book covers the most important recent developments in international economics with-
out shortchanging the enduring theoretical and historical insights that have traditionally
formed the core of the subject. We have achieved this comprehensiveness by stressing how
recent theories have evolved from earlier findings in response to an evolving world econo-
my. Both the real trade portion of the book (Chapters 2 through 11) and the monetary portion
(Chapters 12 through 22) are divided into a core of chapters focused on theory, followed by
chapters applying the theory to major policy questions, past and current.

In Chapter 1 we describe in some detail how this book addresses the major themes of
international economics. Here we emphasize several of the newer topics that previous
authors failed to treat in a systematic way.

Asset Market Approach to Exchange Rate Determination
The modern foreign exchange market and the determination of exchange rates by nation-
al interest rates and expectations are at the center of our account of open-economy
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macroeconomics. The main ingredient of the macroeconomic model we develop is the
interest parity relation (augmented later by risk premiums). Among the topics we address
using the mode! are exchange rate “overshooting’; behavior of real exchange rates; balance-
of-payments crises under fixed exchange rates; and the causes and effects of central bank
intervention in the foreign exchange market.

Increasing Returns and Market Structure

After discussing the role of comparative advantage in promoting trade and gains from
trade, we move to the frontier of research (in Chapter 6} by explaining how increasing
returns and product differentiation affect trade and welfare. The models explored in this dis-
cussion capture significant aspects of reality, such as intraindustry trade and shifts in trade
patterns due to dynamic scale economies. The models show, too, that mutually beneficial
trade need not be based on comparative advantage.

Politics and Theory of Trade Policy

Starting in Chapter 3, we stress the effect of trade on income distribution as the key politi-
cal factor behind restrictions on free trade. This emphasis makes it clear to students why the
prescriptions of the standard welfare analysis of trade policy seldom prevail in practice.
Chapter 11 explores the popular notion that governments should adopt activist trade policies
aimed at encouraging sectors of the economy seen as crucial. The chapter includes a theo-
retical discussion of such trade policy based on simple ideas from game theory.

International Macroeconomic Policy Coordination

Our discussion of international monetary experience (Chapters 18, 19, 20, and 22) stresses
the theme that different exchange rate systems have led to different policy coordination
problems for their members. Just as the competitive gold scramble of the interwar years
showed how beggar-thy-neighbor policies can be self-defeating, the current float chal-
lenges national policymakers to recognize their interdependence and formulate policies
cooperatively. Chapter 19 presents a detailed discussion of this very topical problem of the
current system.

The World Capital Market and Developing Countries

A broad discussion of the world capital market is given in Chapter 21, which takes up the
welfare implications of international portfolio diversification as well as problems of pru-
dential supervision of offshore financial institutions. Chapter 22 is devoted to the long-term
growth prospects and to the specific macroeconomic stabilization and liberalization prob-
lems of industrializing and newly industrialized countries. The chapter reviews emerging
market crises and places in historical perspective the interactions among developing coun-
try borrowers, developed country lenders, and official financial institutions such as the
International Monetary Fund.

International Factor Movements

In Chapter 7 we emphasize the potential substitutability of international trade and interna-
tional movements of factors of production. A feature in the chapter is our analysis of inter-
national borrowing and lending as intertemporal trade, that is, the exchange of present con-
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sumption for future consumption. We draw on the results of this analysis in the book’s
second half to throw light on the macroeconomic implications of the current account.

New to the Sixth Edition

For this sixth edition of International Economics: Theory and Policy, we have extensively
redesigned several chapters. These changes respond both to users’ suggestions and to some
important developments on the theoretical and practical sides of international economics.
The most far-reaching changes are the following:

Chapter 9, The Political Economy of Trade Policy This chapter now includes
the role of special-interest payments in influencing political decisions over trade policy.
Coverage of the World Trade Organization is brought up to date.

Chapter |1, Controversies in Trade Policy A new title signals that this chapter
expands its coverage beyond its predecessor's focus on strategic trade policy. In addition,
Chapter 11 now covers the recent globalization debate—including the effects of trade on
income distribution and the environment, as well as the role of international labor standards.

Chapter 12, National Income Accounting and the Balance of Payments
The revised Chapter 12 reflects the new balance of payments accounting conventions
adopted by the United States and other countries.

Chapter 18, The International Monetary System, 1870-1973 This chapter
now pays more attention to the political economy of exchange rate regimes, using as an
exampile the battle over the gold standard that dominated American politics in the late
nineteenth century.

Chapter 19, Macroeconomic Policy and Coordination under Floating
Exchange Rates We have replaced the detailed two-country model of earlier editions
with a brief intuitive discussion of the major results on international policy repercussions,
That change allows the instructor to focus more on important policy issues and less on dry
technical details.

Chapter 20, Optimum Currency Areas and the European Experience As
recently as the mid-1990s, Europe’s vision of a single currency looked like a distant and
possibly unreachable goal. As of 2002, however, twelve European countries had replaced
their national currencies with the euro, and others are poised to follow, Chapter 20 has been
revised to cover the first years of experience with the eoro.

Chapter 21, The Global Capital Market: Performance and Policy Problems
To make room for more topical material elsewhere in the book, we have streamlined this
chapter by removing the detaiied exposition of Eurocurrency creation contained in earlier
editions.

1y
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In addition to these structural changes, we have updated the book in other ways to main-
tain current relevance. Thus we extend our coverage of the welfare effect of newly industri-
alizing countries’ exports on more advanced economies (Chapter 5); we update the discus-
sion of Japanese policy toward the semiconductor industry (Chapter 11); we discuss Japan’s
liquidity trap (Chapter 17} and evidence on the effect of currency unions on trade volume
(Chapter 20); and we tecount the collapse of Argentina’s currency in 2002 (Chapter 22).

Learning Features

This book incorporates a number of special learning features that will maintain students’
interest in the presentation and help them master its lessons.

Case Studies

Theoretical discussions are often accompanied by case studies that perform the threefold
role of reinforcing material covered earlier, illustrating its applicability in the real world,
and providing important historical information.

Special Boxes

Less central topics that nonetheless offer particularly vivid illustrations of points made in
the text are treated in boxes. Among these are the political backdrops of Ricardo’s and
Hume’s theories (pp. 59 and 540); the surprising potential importance of NAFTA’s effect on
California’s demand for water (p. 227); the astonishing ability of disputes over banana
trade to generate acrimony among countries far too cold to grow any of their own bananas
(p. 245); the story of the Bolivian hyperinflation (p. 380); and the 1994 speculative attack
on the Mexican peso (p. 506).

Captioned Diagrams
More than 200 diagrams are accompanied by descriptive captions that reinforce the dis-
cussion in the text and help the student in reviewing the material.

Summary and Key Terms

Each chapter closes with a summary recapitulating the major points. Key terms and phrases
appear in boldface type when they are introduced in the chapter and are listed at the end of
each chapter. To further aid student review of the material, key terms are italicized when
they appear in the chapter summary.

Problems

Each chapter is followed by problems intended to test and solidify students’ comprehension.
The problems range from routine computational drills to “‘big picture” questions suitable for
classroom discussion. In many problems we ask students to apply what they have leamed to
real-world data or policy questions.

Further Reading

For instructors who prefer to supplement the textbook with outside readings, and for stu-
dents who wish to probe more deeply on their own, each chapter has an annotated bibliog-
raphy that includes established classics as well as up-to-date examinations of recent issues.
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Study Guide, Instructor’s Manual, and Web Site

International Economics: Theory and Policy is accompanied by a Study Guide written by
Linda S. Goldberg of the Federal Reserve Bank of New York, Michael W. Klein of Tufts
University, and Jay C. Shambaugh of Dartmouth College. The Study Guide aids students by
providing a review of central concepts from the text, further illustrative examples, and
additional practice problems. An Instructor's Manual, also by Linda S. Goldberg, Michael
W. Klein, and Jay C. Shambaugh, includes chapter overviews, answers to the end-of-chap-
ter problems, and suggestions for classroom presentation of the book’s contents. The Study
Guide and Instructor’s Manual have been updated to reflect the changes in the sixth edition,

We are also pleased to recommend the companion Web site to accompany International
Economics, Sixth Edition, at www.aw.com/krugman_obstfeld. The site offers students
self-check quizzes for each chapter, links to sites of interest, and occasional updates on late-
breaking developments. All new to the site for this edition is an animated PowerPoint pro-
gram of the text’s figures and tables, prepared by Iordanis Petsas of the University of
Florida under the direction of Professor Elias Dinopoulos. And also featured on the Web site
is a brand-new, comprehensive Test Bank for the instructor, prepared by Yochanan Shach-
murove of the City College of the City University of New York and the University of Penn-
sylvania, and Mitchell H. Kellman of the City College of the City University of New York
and the Graduate Center of the City University of New York. The Test Bank ofters a rich
array of multiple-choice and essay questions, plus mathematical and graphical problems, for
each textbook chapter.

For those interested in course management, a Course Compass Web site is also available,
Contact your Addison-Wesley sales representative for details.
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Introduction

You could say that the study of international trade and finance is where the discipline
of economics as we know it began. Historians of economic thought often describe
the essay “Of the balance of trade” by the Scottish philosopher David Hume as the firsc
real exposition of an economic model. Hume published his essay in 1758, almost 20 years
before his friend Adam Smith published The Wealfth of Nations. And the debates over
British trade policy in the early nineteenth century did much to convert economics from
a discursive, informal field to the model-oriented subject it has been ever since,

Yet the study of international economics has never been as important as it is now. At
the beginning of the twenty-first century, nations are more closely linked through trade in
goods and services, through flows of money, through investment in each other’s economies
than ever before. And the global economy created by these linkages is a turbulent place:
both policymakers and business leaders in every country, including the United States,
must now take account of what are sometimes rapidly changing economic fortunes halfway
around the world.

A look at some basic trade statistics gives us a sense of the unprecedented importance
of international economic relations, Figure |-1 shows the levels of U.5. exports and imports
as shares of gross domestic product from 1959 to 2000. The most obvicus feature of the
figure is the sharp upward trend in both shares: international trade has roughly tripled in
importance compared with the economy as a whole.

Almost as obvious is that while both exports and imports have increased, in the late
1990s imports grew much faster, leading to a large excess of imports over exports. How
was the United States able to pay for all those imported goods? The answer is that the
money was supplied by large inflows of capital, money invested by foreigners eager to buy
a piece of the booming U.S. ecanomy. Inflows of capital on that scale would once have been
inconceivable; now they are taken for granted. And so the gap between imports and
exports is an indicator of another aspect of growing internationai linkages, in chis case the
growing linkages between national capital markets.

If international economic relations have become crucial to the United States, they
are even more crucial to other nations. Figure 1-2 shows the shares of imports and
exports in GDP for a sample of countries. The United States, by virtue of its size and the
diversity of its resources, relies less on international trade than almost any other country.
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Consequently, for the rest of the world, international economics is even more important
than it is for the United States.

This book introduces the main concepts and methods of international economics and
ilustrates them with applications drawn from the real world. Much of the book is devoted
to old ideas that are still as valid as ever: the nineteenth-century trade theory of David
Ricardo and even the eighteenth-century monetary analysis of David Hume remain highly
relevant to the twenty-first-century world economy. At the same time, we have made a
special effort to bring the analysis up to date. The global economy of the 1990s threw up
many new challenges, from the backlash against globalization to an unprecedented series of
financial crises. Economists were able to apply existing analyses to some of these chal-
lenges, but they were also forced to rethink some important concepts. Furthermore, new
approaches have emerged to old questions, such as the impacts of changes in monetary
and fiscal policy. We have attempted to convey the key ideas that have emerged in recent
research while stressing the continuing usefulness of old ideas. =

What Is International Economics About? .

International economics uses the same fundamental methods of analysis as other branches
of economics, because the motives and behavior of individuals are the same in international
trade as they are in domestic transactions. Gourmet food shops in Florida sell coffee beans
from both Mexico and Hawaii; the sequence of events that brought those beans to the shop
is not very different, and the imported beans traveled a much shorter distance! Yet interna-
tional economics involves new and different concerns, because international trade and
investment occur between independent nations. The United States and Mexico are sovereign
states; Florida and Hawaii are not. Mexico’s coffee shipments to Florida could be disrupted
if the U.S. government imposed a quota that limits imports; Mexican coffee could suddenly
become cheaper to U.S. buyers if the peso were to fall in value against the dollar. Neither of
those events can happen in commerce within the United States because the Constitution for-
bids restraints on interstate trade and all U.S. states use the same currency.

The subject matter of international economics, then, consists of issues raised by the spe-
cial problems of economic interaction between sovereign states. Seven themes recur
throughout the study of international economics: the gains from trade, the pattern of trade,
protectionism, the balance of payments, exchange rate determination, international policy
coordination, and the international capital market,

The Gains From Trade

Everybody knows that some international trade is beneficial—nobody thinks that Norway
should grow its own oranges. Many people are skeptical, however, about the benefits of
trading for goods that a country could produce for itself. Shouldn’t Americans buy Ameri-
can goods whenever possible, to help create jobs in the United States?

Probably the most important single insight in all of international economics is that there
are gains from trade—that is, when countries sell goods and services to each other, this
exchange is almost always to their mutual benefit. The range of circumstances under which
international trade is beneficial is much wider than most people imagine, It is a common
misconception that trade is harmful if there are large disparities between countries in pro-
ductivity or wages. On one side, businessmen in less technologically advanced countries,
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such as India, often wotry that opening their economies to international trade will lead to
disaster because their industries won’t be able to compete. On the other side, people in tech-
nologically advanced nations where workers earn high wages often fear that trading with
less advanced, lower-wage countries will drag their standard of living down—one presi-
dential candidate memorably wamed of a “giant sucking sound” if the United States were to
conclude a free-trade agreement with Mexico.

Yet the first model of trade in this book (Chapter 2) demonstrates that two countries can
trade to their mutual benefit even when one of them is more efficient than the other at pro-
ducing everything, and when producers in the less efficient country can compete only by
paying lower wages. We’'ll also see that trade provides benefits by allowing countries (o
export goods whose production makes relatively heavy use of resources that are locally
abundant while importing goods whose production makes heavy use of resources that are
locally scarce (Chapter 4). International trade also allows countries to specialize in pro-
ducing narrower ranges of goods, giving them greater efficiencies of large-scale production.

Nor are the benefits of international (rade limited to trade in tangible goods. International
migration and international! borrowing and lending are also forms of mutually beneficial
trade—the first a trade of labor for goods and services, the second a trade of current goods
for the promise of future goods (Chapter 7). Finally, international exchanges of risky assets
such as stocks and bonds can benefit all countries by allowing each country to diversify its
wealth and reduce the variability of its income (Chapter 21). These invisible forms of trade
yield gains as real as the trade that puts fresh fruit from Latin America in Torento markets
in February.

While nations generally gain from international trade, however, it is quite possible that
international trade may hurt particular groups within nations—in other words, that interna-
tional trade will have strong effects on the distribution of income, The effects of trade on
income distribution have long been a concern of international trade theorists, who have
pointed out that:

International trade can adversely affect the owners of resources that are “specific” to
industries that compete with imports, that is, cannot find alternative employment in
other industries (Chapter 3).

Trade can also alter the distribution of income between broad groups, such as workers
and the owners of capital (Chapter 4).

These concerns have moved from the classroom into the center of real-world policy
debate, as it has become increasingly clear that the real wages of less-skilled workers in the
United States have been declining even though the country as a whole is continuing to grow
richer. Many commentators attribute this development to growing international trade, espe-
cially the rapidly growing exports of manufactured goods from low-wage countries. Assess-
ing this claim has become an important task tor international economists and is a major
theme of both Chapters 4 and 5.

The Pattern of Trade

Economists cannot discuss the effects of international trade or recommend changes in gov-
ernment policies toward trade with any confidence unless they know their theory is good
enough to explain the international trade that is actually observed. Thus attempts to explain
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the pattern of international trade—who sells what to whom—have been a major preoccu-
pation of international economists.

Some aspects of the pattern of trade are easy to understand. Climate and resources
clearly explain why Brazil exports coffee and Saudi Arabia exports oil. Much of the pattern
of trade is more subtle, however. Why does Japan export automobiles, while the United
States exports aircraft? In the early nineteenth century English economist David Ricardo
offered an explanation of trade in terms of international differences in labor productivity, an
explanation that remains a powerful insight (Chapter 2). In the twenticth century, however,
alternative explanations have also been proposed. One of the most influential, but still con-
troversial, links trade patterns to an interaction between the relative supplies of national
resources such as capitai, labor, and land on one side and the relative use of these factors in
the preduction of different goods on the other. We present this theory in Chapter 4. Recent
efforts to test the implications of this theory, however, appear to show that it is less valid
than many had previously thought. More recently still, some international economists have
proposed theories that suggest a substantial random component in the pattern of interna-
tional trade, theories that are developed in Chapter 6.

How Much Trade?

If the idea of gains from trade 1s the most important theoretical concept in international eco-
nomics, the seemingly eternal debate over how much trade to allow is its most important
policy theme. Since the emergence of modern nation-states n the sixteenth century, gov-
ernments have worried about the effect of international competition on the prosperity of
domestic industries and have tried either to shield industries from foreign competition by
placing limits on imports or to help them in world competition by subsidizing exports. The
single most consistent mission of internattonal economics has been to analyze the effects of
these so-called protectionist policies—and usually, though not always, to critictze protec-
tionism and show the advantages of freer international trade.

The debate over how much trade to allow took a new direction in the 1990s. Since
World War II the advanced democracies, led by the United States, have pursued a broad
policy of removing barriers to international trade; this policy reflected the view that free
trade was a force not only for prosperity but also for promoting world peace. In the first half
of the 1990s several major free-trade agreements were negotiated. The most notable were
the North American Free Trade Agreement (NAFTA) between the United States, Canada,
and Mexico, approved in 1993, and the so-called Uruguay Round agreement establishing
the World Trade Organization in 1994,

Since then, however, an international political movement opposing “globalization™ has
gained many adherents. The movement achieved notoriety in 1999, when demonstrators
representing a mix of traditional protectionists and new ideologies disrupted a major inter-
national trade meeting in Seattle. If nothing else, the anti-globalization movement has
forced advocates of tree trade to seek new ways to explain their views.

As befits both the historical importance and the current relevance of the protectionist
issue, roughly a quarter of this book is devoted to this subject. Over the years, internation-
al economists have developed a simple yet powerful analytical framework for determining
the effects of government policies that affect international trade. This framework not only
predicts the effects of trade policies, it also allows cost-benefit analysis and defines criteria
for determining when government intervention is good for the economy. We present this
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framework in Chapters 8 and 9 and use it to discuss a number of policy issues in those chap-
ters and in the following two.

In the real world, however, governments do not necesqanly do what the cost-benefit
analysis of economists tells them they should. This does not mean that analysis is useless.
Economic analysis can help make sense of the politics of international trade policy, by
showing who benefits and who loses from such government actions as quotas on imports
and subsidies to exports. The key insight of this analysis is that conflicts of interest within
nations are usually more important in determining trade policy than contflicts of interest
between nations. Chapters 3 and 4 show that trade vsually has very strong effects on income
distribution within countries, while Chapters 9, 10, and 11 reveal that the relative power of
different interest groups within countries, rather than some measure of overall national inter-
est, s often the main determining factor in government policies toward internaiional trade.

Balance of Payments

In 1998 both China and South Korea ran large trade surpluses of about $40 billion each. In
China’s case the trade surplus was not out of the ordinary—the country had been running
large surpluses for several years, prompting complaints from other countries, including the
United States, that China was not playing by the rules. So is it good to run a trade surplus,
and bad to run a trade deficit? Not according to the South Koreans: their trade surplus was
forced on them by an economic and financial crisis, and they bitterly resented the necessi-
ty of running that surplus.

This comparison highlights the fact that a country’s balance of payments must be placed
in the context of an economic analysis to understand what it means. It emerges in a variety
of specific contexts: in discussing international capital movements (Chapter 7), in relating
international transactions to national income accounting (Chapter 12), and in discussing vir-
tually every aspect of international monetary policy (Chapters 16 through 22). Like the
problem of protectionism, the balance of payments has become a central issue for the
United States because the nation has run huge trade deficits in every year since 1982,

Exchange Rate Determination

The euro, a new common currency for most of the nations of western Europe, was intro-
duced on Janvary 1, 1999. On that day the euro was worth about $1.17. Almost immedi-
ately, however, the euro began to slide, and in early 2002 it was worth only about 30.85.
This slide was a major embarrassment to European politicians, though many economists
argued that the sliding euro had actually been beneficial to the European economy—and
that the strong dollar had become a problem for the United States.

A key difference between international economics and other areas of economics is that
countries usually have their own currencies. And as the example of the euro-doilar exchange
rate illustrates, the relative values of currencies can change over ime, sometimes drastically.

The study of exchange rate determination is a relatively new part of international eco-
nomics, for historical reasons. For most of the twentieth century, exchange rates have been
fixed by government action rather than determined in the marketplace. Before World War I
the values of the world’s major currencies were fixed in terms of gold, while for a genera-
tion after World War II the values of most currencies were fixed in terms of the U.S. dollar.
The analysis of international monetary systems that fix exchange rates remains an important
subject. Chapters 17 and 18 are devoted to the working of fixed-rate systems, Chapter 19 to
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the debate over which system, fixed or floating rates, is better, and Chapter 20 to the eco-
nomics of currency areas such as the European monetary union. For the time being, how-
ever, some of the world’s most important exchange rates fluctuate minute by minute and the
role of changing exchange rates remains at the center of the international economics story.
Chapters [3 through 16 focus on the modern theory of floating exchange rates.

International Policy Coordination

The international economy comprises sovereign nations, each free to choose its own eco-
nomic policies. Unfortunately, in an integrated world economy one country’s economic
policies usually affect other countries as well. For example, when Germany’s Bundesbank
raised interest rates in 1990—a step it took to control the possible inflationary impact of the
reunification of West and East Germany—it helped precipitate a recession in the rest of
Western Europe. Difterences in goals between countries often lead to conflicts of interest.
Even when countries have similar goals, they may suffer iosses if they fail to coordinate
their policies. A fundamental problem in international economics is how to produce an
acceptable degree of harmony among the international trade and monétary policies of dif-
ferent countries without a world government that tells countries what to do.

For the last 45 years international trade policies have been governed by an international
treaty known as the General Agreement on Tariffs and Trade (GATT), and massive inter-
national negotiations involving dozens of countries at a time have been held. We discuss the
rationale for this system in Chapter 9 and look at whether the current rules of the game for
international trade in the world economy can or should survive.

While cooperation on international trade policies is a well-established tradition, coor-
dinaiion of international macroeconomic policies is 2 newer and more unceriain topic.
Only in the last few years have economists formulated at all precisely the case for macro-
economic policy coordination. Nonetheless, attempts at international macroeconomic coor-
dination are occurring with growing frequency in the real world. Both the theory of inter-
national macroeconomic coordination and the developing experience are reviewed in
Chapters 18 and 19.

The International Capital Market

During the 1970s, banks in advanced countries lent large sums to firms and governments in
poorer nations, especially in Latin America. In 1982, however, this era of easy credit came
to a sudden end when Mexico, then a number of other countries. found themselves unable
to pay the money they owed. The resulting “debt crisis” persisted until 1990. In the 1990s
investors once again became willing to put hundreds of billions of dollars into “emerging
markets,” both in Latin America and in the rapidly growing economies of Asia. All too
soon, however, this investment boom too came to grief; Mexico experienced another finan-
cial crisis at the end of 1994, and much of Asia was caught up in a massive crisis beginning
in the summer of 1997. This roller coaster history contains many lessons, the most undis-
puted of which is the growing importance of the international capital market.

In any sophisticated economy there is an extensive capital market: a set of arrange-
ments by which individuals and firms exchange money now for promises to pay in the
future. The growing importance of international trade since the 1960s has been accompa-
nied by a growth in the irternational capital market, which links the capital markets of
individual countries. Thus in the 1970s oil-rich Middle Eastern nations placed their oil
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revenues in banks in London or New York, and these banks (n turn lent money to govern-
ments and corporations in Asia and Latin America. During the 1980s Japan converted
much of the money it earned from its booming exports into investments in the United
States, including the establishment of a growing number of U.S. subsidiaries of Japanese
corporations.

International capital markets differ in important ways from domestic capital markets.
They must cope with special regulations that many countries impose on foreign investment;
they also sometimes offer opportunities to evade regulations placed on domestic markets.
Since the 1960s, huge international capital markets have arisen, most notably the remark-
able London Eurodollar market, in which billions of dollars are exchanged each day with-
out ever touching the United States.

Some special risks are associated with international capital markets. One risk is that of
currency fluctuations: If the euro falls against the dollar, U.S. investors who bought euro
bonds suffer a capital loss—as the many investors who had assumed that Europe’s new cur-
rency would be strong discovered to their horror. Another risk is that of national default: A
nation may simply refuse to pay its debts (perhaps because it cannot), and there may be no
effective way for its creditors to bring it to court. ’

The growing importance of international capital markets and their new problems demand
greater attention than ever before. This book devotes two chapters to issues arising from
international capital markets: one on the functioning of global asset markets (Chapter 21)
and one on foreign borrowing by developing countries (Chapter 22).

mernational Economiics: Trade and Money

The economics of the international economy can be divided into two broad subfields: the
study of international trade and the study of international money. International trade analy-
sis focnses primarily on the real transactions in the international economy, that is, on those
transactions that involve a physical movement of goods or a tangible commitment of eco-
nomic resources. International monetary analysis focuses on the monetary side of the inter-
national economy, that is, on financial transactions such as foreign purchases of U.S. dol-
lars. An example of an international trade issue is the conflict between the United States and
Europe over Europe’s subsidized exports of agricultural products; an example of an inter-
national monetary issue is the dispute over whether the foreign exchange value of the
dollar should be allowed to float freely or be stabilized by government action.

In the real world there is no simple dividing line between trade and monetary issues.
Most international trade involves monetary transactions, while, as the examples in this
chapter already suggest, many monetary events have important consequences for trade.
Nonetheless, the distinction between international trade and international money is useful.
The first half of this book covers international trade issues. Part One (Chapters 2 through 7)
develops the analytical theory of international trade, and Part Two (Chapters 8 through 11)
applies trade theory to the analysis of government policies toward trade. The second halt of
the book is devoted to international monetary issues. Part Three (Chapters 12 through 17)
develops international monetary theory, and Part Four (Chapters 18 through 22) applies this
analysis to international monetary policy.
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CHAPTER 2

Labor Productivity and
Comparative Advantage:
The Ricardian Model

‘ ountries engage in international trade for two basic reasons, each of which con-

tributes to their gain from trade. First, countries trade because they are different
from each other. Nations, like individuals, can benefit from their differences by reaching an
arrangement in which each does the things it does relatively well. Second, countries trade
to achieve economies of scale in production. That is, if each country produces only a lim-
ited range of goods, it can produce each of these goods at a larger scale and hence more
efficiently than if it tried to produce everything. In the real world, patterns of internation-
al trade reflect the interaction of both these motives. As a first step toward understanding
the causes and effects of trade, however, it is useful to look at simplified modeils in which
only one of these motives is present.

The next four chapters develop tools to help us to understand how differences
between countries give rise to trade between them and why this trade is mutually benefi-
cial. The essential concept in this analysis is that of comparative advantage.

Although comparative advantage is a simple concept, experience shows that it is a sur-
prisingly hard concept for many people to understand (or accept). Indeed, Paul Samuel-
son——the Nobel laureate economist who did much to develop the madels of internation-
al trade discussed in Chapters 3 and 4—has described comparative advantage as the best
example he knows of an economic principle that is undeniably true yet not obvious to
intelligent people.

In this chapter we begin with a general introduction to the concept of comparative
advantage, then proceed to develop a specific model of how comparative advantage deter-
mines the pattern of international trade.

me Concept of Comparative Advantage

On Valentine’s Day, 1996, which happened to fall less than a week before the crucial Feb-
ruary 20 primary in New Hampshire, Republican presidential candidate Patrick Buchanan
stopped at a nursery to buy a dozen roses for his wife. He took the occasion to make a
speech denouncing the growing imports of flowers into the United States, which he claimed
were putting American flower growers out of business. And it is indeed true that a growing
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share of the market for winter roses in the United States is being supplied by imports
flown in from South America. But is that a bad thing?

The case of winter roses offers an excellent example of the reasons why international
trade can be beneficial. Consider first how hard it is to supply American sweethearts with
fresh roses in February. The flowers must be grown in heated greenhouses, at great expense
in terms of energy, capital investment, and other scarce resources. Those resources could
have been used to produce other goods. Inevitably, there is a trade-off. In order to produce
winter roses, the U.S. economy must produce less of other things, such as computers.
Economists use the term opportunity cost to describe such trade-offs: The opportunity cost
of roses in terms of computers is the number of computers that could have been produced
with the resources used to produce a given number of roses.

Suppose, for example, that the United States currently grows 10 million roses for sale on
Valentine’s Day, and that the resources used to grow those roses could have produced
100,000 computers instead. Then the opportunity cost of those 10 million roses is 100,000
computers. {Conversely, it the computers were produced instead, the opportunity cost of
those 100,000 computers would be 10 million roses.) )

Those 10 million Valentine’s Day roses could instead have been grown in South Amer-
ica. It seems extremely likely that the opportunity cost of those roses in terms of computers
would be less than it would be in the United States. For one thing, it is a lot easier to grow
February roses in the Southern Hemisphere, where it is summer in February rather than
winter. Furthermore, South American workers are less efticient than their U.S. counterparts
at making sophisticated goods such as computers, which means that a given amount of
resources used in computer production yields fewer computers in South America than in the
United States. So the trade-off in South America might be something like 10 million winter
roses for only 30,000 computers.

This difference in opportunity costs offers the possibility of a mutually beneficial
rearrangement of world production. Let the United States stop growing winter roses and
devote the resources this frees up to producing computers; meanwhile, let South America
grow those roses instead, shifting the necessary resources out of its computer industry. The
resulting changes in production would look like Table 2-1.

Look what has happened: The world is producing just as many roses as before, but it is
now producing more computers. So this rearrangement of production, with the United
States concentrating on computers and South America concentrating on roses, increases the
size of the world’s economic pie. Because the world as a whole is producing more, it is pos-
sible in principle to raise everyone’s standard of living.

The reason that international trade produces this increase in world output is that it allows
each country to specialize in producing the good in which it has a comparative advantage.

. Table 2-1 | Hypothetical Changes in Production

Million Roses Thousand Computers

United States —1{} +100
South America +10 —-30

Total Q +70
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A country has a comparative advantage in producing a good if the opportunity cost of pro-
ducing that good in terms of other goods is lower in that country than it is in other countries,

In this example, South America has a comparative advantage in winter roses and the
United States has a comparative advantage in computers. The standard of living can be
increased in both places if South America produces roses for the U.S. market, while the
United States produces computers for the South American market. We therefore have an
essential insight about comparative advantage and international trade: Trade between two
countries can benefit both countries if each country exports the goods in which it has a
comparative advantage.

This is a statement about possibilities, not about what will actually happen. In the real
world, there is no central authority deciding which country should produce roses and which
should produce computers. Nor is there anyone handing out roses and computers to con-
sumers in both places. Instead, international production and trade is determined in the mar-
ketplace where supply and demand rule. Is there any reason to suppose that the potential for
mutual gains from trade will be realized? Will the United States and South America actually
end up producing the goods in which each has a comparative advantage? Will the tradg
between them actually make both countries better off?

To answer these questions, we must be much more explicit in our analysis. In this chap-
ter we will develop a model of international trade originally developed by the British econ-
omist David Ricardo, who introduced the concept of comparative advantage in the early
nineteenth century.’ This approach, in which international trade is solely due to international
differences in the productivity of labor, is known as the Ricardian model.

.;f.f;One-Factor Economy

To introduce the role of comparative advantage in determining the pattern of international
trade, we begin by imagining that we are dealing with an economy—which we call
Home-—that has only one factor of production. {In later chapters we extend the analysis to
models in which there are several factors.) We imagine that only two goods, wine and
cheese, are produced. The technology of Home’s economy can be summarized by labor pro-
ductivity in each industry, expressed in terms of the unit labor requirement, the number of
hours of labor required to produce a pound of cheese or a gallon of wine. For example, it
might require 1 hour of labor to produce a pound of cheese, 2 hours to produce a gallon of
wine. For future reference, we define a,,, and g, - as the unit labor requirements in wine and
cheese production, respectively. The economy’s total resources are defined as L, the total
labor supply.

Production Possibilities

Because any economy has limited resources, there are limits on what it can produce, and
there are always trade-offs; to produce more of one good the economy must sacrifice some
production of another good. These trade-offs are illustrated graphically by a production

"The classic reference is David Ricardo, The Principles of Political Economy and Taxation, first published in 1817.
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Home’s Production Possibility Frontier

“Figure 2.1

The line PF shows the maximum Home wine

amount of cheese Home can production, G,
] ) in gallons

produce given any production

of wine, and vice versa.

()

p Absolute value of slope equals
opportunity cost of cheese in

L/aLW - ’
terms of wine

F
[
d'_/al_c Home cheese
production, Q.,
in pounds

possibility frontier (line PF in Figure 2-1), which shows the maximurmn amount of wine
that can be produced once the decision has been made to produce any given amount of
cheese, and vice versa.

When there is only one factor of production the production possibility frontier of an
economy is simply a straight line. We can derive this line as follows: If 0, is the economy’s
production of wine and Q. its production of cheese, then the labor used in producing wine
will be a,,, Q). the labor used in producing cheese a, Q. The production possibility fron-
tier is determined by the limits on the economy’s resources—in this case, labor. Because the
economy’s total labor supply is L, the limits on production are defined by the inequality

dpeQc + a,, 0y = L 2-1)

When the production possibility frontier is a straight line, the opportunity cost of a
pound of cheese in terms of wine is constant. As we saw in the previous section, this
opportunity cost is defined as the number of gallons of wine the economy would have to
give up in order to produce an extra pound of cheese. In this case, to produce another
pound would require a, - person-hours, Each of these person-hours could in turn have been
used to produce l/a,,, gallons of wine. Thus the opportunity cost of cheese in terms of wine
is a,-fa,,,. For example, if it takes one person-hour to make a pound of cheese and two
hours to produce a gallon of wine, the opportunity cost of cheese in terms of wine is one-
half. As Figure 2-1 shows, this opportunity cost is equal to the absolute value of the slope of
the production possibility frontier.

13
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Relative Prices and Supply

The production possibility frontier illustrates the different mixes of goods the economy can
produce. To determine what the economy will actually produce, however, we need to look
at prices. Specifically, we need to know the relative price of the economy’s two goods, that
is, the price of one good in terms of the other.

In a competitive economy, supply decisions are determined by the attempts of individu-
als to maximize their earnings. In our simplified economy, since labor is the only factor of
production, the supply of cheese and wine will be determined by the movement of Iabor to
whichever sector pays the higher wage.

Let P and P, be the prices of cheese and wine, respectively. It takes a, . person-hours to
produce a pound of cheese; since there are no profits in our one-factor model, the hourly
wage in the cheese sector will equal the value of what a worker can produce in an hour,
F.la, .. Since it takes a,,, person-hours to produce a gallon of wine, the hourly wage rate in
the wine sector will be P, /a,,,. Wages in the cheese sector will be higher if P./P,,
> a,.fa,,,; wages in the wine sector will be higher if P,./P,, < a, /a,,,. Because everyone
will want to work in whichever industry offers the higher wage, the economy will special-
ize in the production of cheese if P./P, > a, /a,,; it will specialize in the production of
wine if P./P, < a,./a,,. Only when P./P, is equal to a,./a,, will both goods be
produced.

What is the significance of the number a, /a,,? We saw in the previous section that it is
the opportuntty cost of cheese in terms of wine. We have therefore just derived a crucial
proposition about the relationship between prices and production: The economy will spe-
cialize in the production of cheese if the relative price of cheese exceeds its opportunity
cost; it will specialize in the production of wine If the relative price of cheese is less than its
opportunity cost.

In the absence of international trade, Home would have to produce both goods for itself.
But it will produce both goods only if the relative price of cheese is just equal to its oppor-
tunity cost. Since opportunity cost equals the ratio of unit labor requirements in cheese and
wine, we can summarize the determination of prices in the absence of international trade
with a simple labor theory of value: in the absence of international trade, the relative
prices of goods are equal to their relative unit labor requirements.

E:q_-ade in a One-Factor World

To describe the pattern and effects of trade between two countries when each country has
only one factor of production is simple. Yet the implications of this analysis can be sur-
prising. Indeed to those who have not thought about international trade many of these
implications seem to conflict with common sense. Even this simplest of trade models can
ofter some important guidance on real-world issues, such as what constitutes fair interna-
tional competition and fair international exchange.

Before we get to these issues, however, let us get the model stated. Suppose that there are
two countries. One of them we again call Home and the other we call Foreign. Each of these
countnes has one factor of production (labor) and can produce two goods, wine and cheese.
As before, we denote Home’s labor force by L and Home’s unit labor requirements in
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wine and cheese production by a,,, and 4, ., respectively. For Foreign we will use a conve-
nient notation throughout this book: When we refer to some aspect of Foreign, we will use
the same symbol that we use for Home, but with an asterisk. Thus Foreign’s labor force will
be denoted by L*; Foreign’s unit labor requirements in wine and cheese will be denoted by
a¥y and a} ., respectively, and so on.

In general the unit labor requirements can follow any pattern. For example, Home could
be less productive than Foreign in wine but more productive in cheese, or vice versa. For the
moment, we make only one arbitrary assumption: that

a,lay, < akda¥, (2-2)
or, equivalently, that
a,claf- < aylafy (2-3)

In words, we are assuming that the ratio of the labor required to produce a pound of
cheese to that required to produce a gallon of wine is lower in Home than it is in Foreign,
More briefly still, we are saying that Home’s relative productivity in cheese is higher
than it is in wine.

But remember that the ratio of unit labor requirements is equal to the opportunity cost of
cheese in terms of wine; and remember also that we defined comparative advantage pre-
cisely in terms of such opportunity costs. So the assumption about relative productivities
embodied in equations (2-2) and (2-3) amounts to saying that Home has a comparative
advantage in cheese. :

One point should be noted immediately: The condition under which Home has this
comparative advantage involves all four unit labor requirements, not just two. You might
think that to determine who will produce cheese, all you need to do is compare the two
countries’ unit labor requirements in cheese production, g, and af,.. If ¢, . < af.. Home
labor is more efficient than Foreign in producing cheese. When one country can produce a
unit of a good with less labor than another country, we say that the first country has an
absolute advantage in producing that good. In our example, Home has an absolute advan-
tage in producing cheese.

What we will see in a moment, however, is that we cannot determine the pattern of trade
from absolute advantage alone. One of the most important sources of error in discussing
international trade is to confuse comparative advantage with absolute advantage.

Given the labor forces and the unit labor requirements in the two countries, we can draw
the production possibility frontier for each country, We have already done this for Home, by
drawing PF in Figure 2-1. The production possibility frontier for Foreign is shown as PF*
in Figure 2-2. Since the slope of the production possibility frontier equals the opportunity
cost of cheese in terms of wine, Foreign’s frontier is steeper than Home'’s.

In the absence of trade the relative prices of cheese and wine in each country would be
determined by the relative unit labor requirements. Thus in Home the relative price of
cheese would be g, ./a,,,: in Foreign it would be a}./a¥,.

Once we allow for the possibility of international trade, however, prices will no longer be
determined purely by domestic considerations. If the relative price of cheese is higher in
Foreign than in Home, it will be profitable to ship cheese from Home to Foreign and to ship

15
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Everyone knows that Babe Ruth was the greatest
slugger in the history of baseball. Only true fans of
the sport know, however, that Ruth also was one of
the greatest pitchers of all time. Because Ruth
stopped pitching after 1918 and played outfield
during all the time he set his famous batting
records, most people don’t realize that he even
could pitch. What explains Ruth’s lopsided repu-
tation as a batter? The answer 1s provided by the
principle of comparative advantage.

As a player with the Boston Red Sox early in
his career, Ruth certainly had an absolute advan-
tage in pitching. According to historian Geoffrey C.
Ward and filmmaker Ken Burns:

In the Red Sox’s greatest years, he was their
greatest player, the best left-handed pitcher
in the American League, winning 89 games in
six seasons. In 1916 he got his first chance to
pitch in the World Series and made the most
of it. After giving up a run in the first, he
drove in the tying run himself, after which he
held the Brooklyn Dodgers scoreless for
eleven innings until his teammates could
score the winning run. . . . In the 1918 series,
he would show that he could still handle
them, stretching his series record to 29-2/3

COMPARATIVE ADVANTAGE
IN PRACTICE: THE CASE OF BABE RUTH

(
scoreless innings, a mark that stood for forty-
three years.*

The Babe’s World Series pitching record was
broken by New York Yankee Whitey Ford in the
same year, 1961, that his teammate Roger Maris
shattered Ruth’s 1927 record of 60 home runs in a
single season.

Although Ruth had an absolute advantage in
pitching, his skill as a batter relative to his team-
mates’ abilities was even greater: his comparative
advantage was at the plate. As a pitcher, however,
Ruth had to rest his arm between appearances and
therefore could not bat in every game. To explc;it
Ruth’s comparative advantage, the Red Sox
moved him to center field in 1919 so that he could
bat more frequently.

The payoft to having Ruth specialize in batting
was huge. In 1919 he hit 29 home runs. “more than
any player had ever hit in a single season,” accord-
ing to Ward and Burns. The Yankees kept Ruth in
the outfield {(and at the plate) after they acquired
him in 1920. They knew a good thing when they
saw it. That year, Ruth hit 54 home runs, set a
slugging record (bases divided by at bats) that
remains untouched to this day, and turned the Yan-
kees into baseball’s most renowned franchise.

*See Ward and Burns, Baseball: An Hlustrated History (New York: Knopf, 1994), p. 155. Ruth’s career
preceded the designated hitter rule, so American League pitchers, like National League pitchers today,
took their turns at bat.

wine from Foreign to Home. This cannot go on indefinitely, however. Eventually Home will
export enough cheese and Foreign enough wine to equalize the relative price. But what
determines the level at which that price seitles?

Determining the Relative Price after Trade

Prices of internationally traded goods, like other prices, are determined by supply and
demand. In discussing comparative advantage, however, we must apply supply-and-demand
analysis carefully. In some contexts, such as some of the trade policy analysis in Chapters 8
through 11, it is acceptable to focus only on supply and demand in a single market. In
assessing the effects of U.S. import quotas on sugar, for example, it is reasonable to use
partial equilibrium analysis, that is, to study a single market, the sugar market. When
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we study comparative advantage, however, it is crucial to keep track of the relation-
ships between markets (in our example the markets for wine and cheese). Since Home
exports cheese only in return for imports of wine, and Foreign exports wine in return for
cheese, it can be misleading to look at the cheese and wine markets in isolation. What is
needed is general equilibrium analysis, which takes account of the linkages between the
two markets.

One uvseful way to keep track of two markets at once is 1o focus not just on the quantities
of cheese and wine supplied and demanded but also on the relative supply and demand, that
is, on the number of pounds of cheese supplied or demanded divided by the number of gal-
lons of wine supplied or demanded.

Figure 2-3 shows world supply and demand for cheese relative to wine as functions of
the price of cheese relative to that of wine. The relative demand curve is indicated by RD;
the relative supply curve is indicated by RS. World general equilibrium requires that rela-
tive supply equal relative demand, and thus the world relative price is determined by the
intersection of RD and RS.

The striking feature of Figure 2-3 is the funny shape of the relative supply curve RS: a
“step” with flat sections linked by a vertical section. Once we understand the derivation of
the RS curve, we will be almost home-free in understanding the whole model.

First, as drawn, the RS curve shows that there is no supply of cheese if the world price
drops below a, ~/a,,,. To see why, recall that we showed that Home will specialize in the
production of wine whenever £./P, < a,./a,,. Similarly, Foreign will specialize in wine
production whenever F./P,, < a¥./a},. At the start of our discussion of equation (2-2) we
made the assumption that @, ./q,,, < a¥./a%}, . So at relative prices of cheese below q, /a, ,,
there will be no world cheese production.
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Next, when the relative price of cheese, F./P,,, is exactly g, -/a,,,, we know that workers In
Homie can eam exactly the same amount making either cheese or wine. So Home will be will-
ing to supply any relative amount of the two goods, producing a flat section to the supply curve.

We have already seen that if F./P,, is above g, /a,,,, Home will specialize in the pro-
duction of cheese. As long as P./P,, < a}.la},, however, Foreign will continue to special-
ize in producing wine. When Home specializes in cheese production, it produces L/a, .
pounds. Similarly, when Foreign specializes in wine it produces L¥/a¥,, gallons. So for any
relative price of cheese between g, /a,,, and a}./a%, the relative supply of cheese is

(Lia, ML¥a%k,). (2-4)

At P.JP, = a} Ja},, we know that Foreign workers are indifferent between producing
cheese and wine. Thus here we again have a flaf section of the supply curve.

Finally, for P./P,, > a}/a¥,, both Home and Foreign will specialize in cheese produc-
tion. There will be no wine production, so that the relaiive supply of cheese will become
infinite.

The relative demand curve RD does not require such exhaustive analysis. The downward
slope of RD reflects substitution effects. As the relative price of cheese rises, consumers will
tend to purchase less cheese and more wine, so the relative demand for cheese falls.

The equilibrium relative price of cheese is determined by the intersection of the relative
supply and relative demand curves. Figure 2-3 shows a relative demand curve RD that
intersects the RS curve at point |, where the relative price of cheese is between the two
countries’ pretrade prices. In this case each country specializes in the production of the good
in which it has a comparative advantage: Home produces only cheese, Foreign only wine.
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This is not, however, the only possible outcome. If the relevant RD curve were RD’, for
example, relative supply and relative demand would intersect on one of the horizontal sec-
tions of RS. At point 2 the world relative price of cheese after trade is a, /a,,,. the same as
the opportunity cost of cheese in terms of wine in Home.

What is the significance of this outcome? If the relative price of cheese is equal to its
opportunity cost in Home, the Home economy need not specialize in producing either
cheese or wine. In fact, at point 2 Home must be producing both some wine and some
cheese; we can infer this from the fact that the relative supply ot cheese (point @’ on hori-
zontal axis) is less than it would be if Home were in fact completely specialized. Since
P-/P,, is below the opportunity cost of cheese in terms of wine in Foreign, however, Foreign
does specialize completely in producing wine. It therefore remains true that if a country
does specialize, it will do so in the good in which it has a comparative advantage.

Let us for the moment leave aside the possibility that one of the two countries does not
completely specialize. Except in this case, the normal result of trade is that the price of a
traded good (e.g., cheese) relative to that of another good (wine) ends up somewhere in
between its pretrade levels in the two countries. .

The effect of this convergence in relative prices is that each country specializes in the pro-
ductton of that good in which it has the relatively lower unit labor requirement. The rise in the
relative price of cheese in Home will lead Home to specialize in the production of cheese, pro-
ducing at point F in Figure 2-4a. The fall in the relative price of cheese in Foreign will lead
Foreign to specialize in the production of wine, producing at point 7* in Figure 2-4b.

The Gains From Trade

We have now seen that countries whose relative labor productivities differ across industries
will specialize in the production of different goods. We next show that both countries
derive gains from trade from this specialization. This mutual gain can be demonstrated in
two alternative ways.

The first way to show that specialization and trade are beneficial is to think of trade as an
indirect method of production. Home could produce wine directly, but trade with Foreign
allows it to “produce” wine by producing cheese and then trading the cheese for wine. This
indirect method of “producing” a gallon of wine is a more efficient method than direct
production. Consider two alternative ways of using an hour of labor. On one side, Home
could use the hour directly to produce 1/a,,, gallons of wine. Alternatively, Home could
use the hour to produce 1/, - pounds of cheese. This cheese could then be traded for wine,
with each pound trading for £./P,, gallons, so our original hour of labor yields (1/a, )
(P./P,) gallons of wine. This will be more wine than the hour could have produced direct-
ly as long as

(Va, HP-IP,) > la,, (2-5)
or
P.IP, > a, la,,.

But we just saw that in international equilibrium, if neither country produces both goods,
we must have F./P,, > a, -/a,,,. This shows that Home can “produce” wine more efficient-
ly by making cheese and trading it than by producing wine directly for itself, Similarly,

4
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International trade allows Home and Foreign to consume anywhere within the colored lines,
which lie outside the countries’ production possibility frontiers.

Foreign can “produce” cheese more efficiently by making wine and trading it. This is one
way of seeing that both countries gain.

Another way to see the mutual gains from trade is to examine how trade affects each
country’s possibilities for consumption, In the absence of trade, consumption possibilities
are the same as production possibilities (the solid lines PF and P*F* in Figure 2-4). Once
trade is allowed, however, each economy can consume a different mix of cheese and wine
from the mix it produces. Home's consumption possibilities are indicated by the colored
line TF in Figure 2-4a, while Foreign’s consumption possibilities are indicated by T*F* in
Figure 2-4b. In each case trade has enlarged the range ot choice, and therefore it must make
residents of each country better off.

A Numerical Example

In this section, we use a numencal example to solidify our understanding of two cru-
cial points:

When two countries specialize in producing the goods in which they have a compar-
ative advantage, both countries gain from trade,

Comparative advantage must not be confused with absolute advantage; it is compar-
ative, not absolute, advantage that determines who will and should preduce a good.

Suppose, then, that Home and Foreign have the unit labor requirements illustrated in
Table 2-2.
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- Table 2-2 | Unit Labor Requirements | | |
Cheese Wine

Home a,~ = | hour per pound a,, = 2 hours per gallon
Foreign a}- = 6 hours per pound a?t, = 3 hours per gallon

A striking feature of this table is that Home has lower unit labor requirements, that is,
has higher labor productivity, in both industries. Let us leave this observation for a moment,
however. and focus on the pattern of trade.

The first thing we need to do is determine the relative price of cheese F./P,,. While the
actual relative price depends on demand, we know that it must lie between the opportunity
cost of cheese in the two countries. In Home, we have a, . = 1, a,,, = 2; so the opportuni-
ty cost of cheese in terms of wine in Home is g, ./a,,, = 1/2. In Foreign, a¥- = 6,a},, = 3;
so the opportunity cost of cheese is 2. In world equilibrium, the relative price of cheese
must lie between these values. In our example we assume that in world equilibrium a
pound of cheese trades for a gallon of wine on world markets so that £./P, = |.

If a pound of cheese sells for the same price as a gallon of wine, both countries will spe-
cialize. It takes only half as many person-hours in Home to produce a pound of cheese as it
takes to produce a gallon of wine (1 versus 2); so Home workers can earn more by produc-
ing cheese, and Home will specialize in cheese production. Conversely, it takes twice as
many Foreign person-hours to produce a pound of cheese as it takes to produce a gallon of
wine (6 versus 3), so Foreign workers can earn more by producing wine, and Foreign will
specialize in wine production.

Let us confirm that this pattern of specialization produces gains from trade. First, we -

want to show that Home can “produce” wine more efficiently by making cheese and trading
it for wine than by direct production. In direct production, an hour of Home labor produces
only % gallon of wine. The same hour could be used to produce | pound of cheese, which
can then be traded for 1 gallon of wine. Clearly, Home does gain from trade. Similarly, For-
eign could use 1 hour of labor to produce % pound of cheese; if, however, it uses the hour to
produce 4 gallon of wine it could then trade the % gallon of wine for /4 pound of cheese.
This is twice as much as the 4 pound of cheese it gets using the hour (o produce the cheese
directly. In this example, each country can use labor twice as efficiently to trade for what it
needs instead of producing its imports for itself.

Relative Wages

Political discussions of international trade often focus on comparisons of wage rates in dif-
ferent countries, For example, opponents of trade between the United States and Mexico
often emphasize the point that workers in Mexico are paid only about $2 per hour, com-
pared with more than $15 per hour for the typical worker in the United States. Our discus-
sion of international trade up to this point has not explicitly compared wages in the two
countries, but it is possible in the context of this numerical exampie to determine how the
wage rates in the two countries compare,

In this example, once the countries have specialized, all Home workers are employed
producing cheese. Since it takes 1 hour of labor to produce | pound of cheese, workers in
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Qur discussion of the gains from trade
was considered a “thought experiment” in which
we compared two situations: one in which coun-
tries do not trade at all, another in which they have
free trade. It’s a hypothetical case that helps us to
understand the principles of international econom-
ics, but it doesn’t have much to do with actual
events, After ali, countries don’t suddenly go from
no trade to free trade or vice versa. Or do they?

As the economic historian Douglas Irwin* has
pointed out, in the early history of the United States
the country actually did carry out something very
close to the thought experiment of moving from
free trade to no trade. The historical context was
as follows: at the time Britain and France were
engaged in a massive military struggle, the Napo-
leonic Wars. Both countries endeavored to bring
economic pressures to bear: France iried to keep
European countries from trading with Britain, while
Britain imposed a blockade on France. The young
United States was neutral in the conflict but suf-
fered considerably. In particular, the British navy
often seized U.S. merchant ships, and on occasion
forcibly recruited their crews into its service.

In an effort to pressure Britain into ceasing these
practices, President Thomas Jefferson declared a
complete ban on overseas shipping. This embargo

THE LOSSES FROM NON-TRADE

would deprive both the United States and Britain
of the gains from trade, but Jefferson hoped that
Britain would be hurt more and would agree to
stop its depredations.

Irwin presents evidence suggesting that the
embargo was quite effective: although some smug-
gling took place, trade between the United States
and the rest of the world was drastically reduced.
In effect, the United States gave up international
trade for a while.

The costs were substantial. Although quite a
lot of guesswork is involved, Irwin suggests that
real income in the United States may have fallen
by about 8 percent as a result of the embargo.
When you bear in mind that in the early nineteenth
centuty only a fraction of output could be traded—
transport costs were still too high, for example, to
allow large-scale shipments of commodities like
wheat across the Atlantic—that’s a pretty substan-
tial sum.

Unfortunately for Jefferson’s plan, Britain did
not seem to feel equal pain and showed no inclina-
tion to give in to U.S. demands. Fourteen months
after the embargo was imposed, it was repealed.
Britain continued its practices of seizing American
cargoes and sailors; three years later the two coun-
tries went to war.

*Douglas Irwin. “The Welfare Cost of Autarky: Evidence from the Jeffersonian Trade Embargo,
1807-1809," National Bureau of Economic Research Working Paper no. 8692, Dec. 2001.

Home earn the value of 1 pound of cheese per hour of their labor. Similarly, Foreign work-
ers produce only wine; since it takes 3 hours for them to produce each gallon, they earn the
value of 4 of a gallon of wine per hour.

To convert these numbers into dollar figures, we need to know the prices of cheese and
wine. Suppose that a pound of cheese and a gallon of wine both sell for $12; then Home
workers will earn $12 per hour, while Foreign workers will earn $4 per hour. The relative
wage of a country's workers is the amount they are paid per hour, compared with the
amount workers in another country are paid per hour. The relative wage of Home workers
will therefore be 3.

Clearly, this relative wage does not depend on whether the price of a pound of cheese is
$12 or $20, as long as a gallon of wine sells for the same price. As long as the relative price
of cheese—the price of a pound of cheese divided by the price of a gallon of wine—is 1,
the wage of Home workers will be three times that of Foreign workers.
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Notice that this wage rate lies between the ratios of the two countries’ productivities in
the two industries. Home is six times as productive as Foreign in cheese, but only one-and-
a-half times as productive in wine, and it ends up with a wage rate three times as high as
Foreign’s. It is precisely because the relative wage is between the relative productivities that
each country ends up with a cost advantage in one good. Because of its lower wage rate,
Foreign has a cost advantage in wine, even though it has lower productivity. Home has a
cost advantage in cheese, despite its higher wage rate, because the higher wage is more than
offset by its higher productivity.

We have now developed the simplest of all models of international trade. Even though
the Ricardian one-factor model is far too simple to be a complete analysis of either the
causes or the effects of international trade, a focus on relative labor productivities can be a
very useful tool for thinking about international trade. In particular, the simple one-factor
model is a good way to deal with several common misconceptions about the meaning of
comparative advantage and the nature of the gains from free trade. These misconceptions
appear so frequently in public debate about international economic policy, and even in
statements by those who regard themselves as experts, that in the next section we take time
out to discuss some of the most common misunderstandings about comparative advantage
in light of our model. :

Jisconceptions About Comparative Advantage

There is no shortage of muddled ideas in economics. Politicians, business leaders, and
even economists frequently make statements that do not stand up to careful economic
analysis. For some reason this seems to be especially true in international economics. Open
the business section of any Sunday newspaper or weekly news magazine and you will
probably find at least one article that makes foolish statements about international trade.
Three misconceptions in particular have proved highly persistent, and our simple model] of
comparative advantage can be used to see why they are incorrect.

Productivity and Competitiveness

Myth I: Free trade is beneficial only if your country is strong enough to stand up to foreign
competition. This argument seems extremely plausible to many people. For example, a
well-known historian recently criticized the case for free trade by asserting that it may fail
to hold in reality: “What if there is nothing you can produce more cheaply or efficiently
than anywhere else, except by constantly cutting labor costs?” he worried.?

The problem with this commentator’s view is that he failed to understand the essential
point of Ricardo’s model, that gains from trade depend on comparative rather than absolute
advantage. He 1s concerned that your country may turn out not to have anything it produces
more efficiently than anyone else—that is, that you may not have an absolute advantage in
anything. Yet why is that such a terrible thing? [n our simple numerical example of trade,
Home has lower unit labor requirements and hence higher productivity in both the cheese
and wine sectors. Yet, as we saw, both countries gain from trade.

e
H A

?Paul Kennedy. “The Threat of Modernization.” New Perspectives Quarterly (Winter 1995), pp. 31-33,
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It is always tempting to suppose that the ability to export a good depends on your country
having an absolute advantage in productivity. But an absolute productivity advantage over
other countries in producing a good is neither a necessary nor a sufficient condition for
having a comparative advantage in that good. In our one-factor model the reason why abso-
lute productivity advantage in an industry is neither necessary nor sufficient to yield com-
petitive advantage is clear: The competitive advantage of an industry depends not only on its
productivity relative to the foreign industry, but also on the domestic wage rate relative 1o
the foreign wage rate. A country’s wage rate, in turn, depends on relative productivity in its
other industries. In our numerical example, Foreign is less efficient than Home in the man-
ufacture of wine, but at even a greater relative productivity disadvantage in cheese. Because
of its overall lower productivity, Foreign must pay lower wages than Home, sufficiently
lower that it ends up with lower costs in wine production. Similarly, in the real world,
Portugal has low productivity in producing, say, clothing as compared with the United
States, but because Portugal’s productivity disadvantage is even greater in other industries
it pays low enough wages to have a comparative advantage in clothing all the same.

But isn’t a competitive advantage based on low wages somehow unfair? Many people
think so; their beliefs are summarized by our second misconception.

The Pauper Labor Argument

Myvth 2: Foreign competition is unfair and hurts other countries when it is based on low
wages. This argument, sometimes referred to as the pauper labor argument, is a particu-
lar favorite of labor unions seeking protection from foreign competition. People who adhere
to this belief argue that industries should not have to cope with foreign industries that are
less efficient but pay lower wages. This view is widespread and has acquired considerable
political influence. In 1993 Ross Perot, a self-made billionaire and former presidential
candidate, warned that free trade between the United States and Mexico, with its much
lower wages, would lead to a “giant sucking sound” as U.S. industry moved south. In the
same year Sir James Goldsmith, another self-made billionaire who was an influential
member of the European Parliament, offered similar if less picturesquely expressed views
in his book The Trap. which became a best-seller in France.

Again, our simple example reveals the fallacy of this argument. In the example, Home is
more productive than Foreign in both industries, and Foreign’s lower cost of wine produc-
tion is entirely due to its much lower wage rate. Foreign’s lower wage rate is, however, irrel-
evant to the question of whether Home gains from trade. Whether the lower cost of wine
produced in Foreign is due to high productivity or low widges does not matter. All that mat-
ters to Home is that it is cheaper in terms of its own labor for Home to produce cheese and
trade it for wine than to produce wine for itself.

This is fine for Home, but what about Foreign? Isn’t there something wrong with basing
one’s exports on low wages? Certainly it is not an attractive position to be in, but the idea
that trade is good only if you receive high wages is our final fallacy.

Exploitation

Myth 3: Trade exploits a country and makes it worse off if its workers receive much
lower wages than workers in other nations. This argument is often expressed in emotional
terms. For example, one columnist contrasted the $2 million income of the chief execu-
tive officer of the clothing chain The Gap with the $0.56 per hour paid to the Central
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In the numerical example that we use
to puncture common misconceptions about com-
parative advantage, we assume that the relative
wage of the two countries reflects their relative
productivity—specifically, that the ratio of Home
to Foreign wages is in a range that gives each
country a cost advantage in one of the two goods.
This is a necessary implication of our theoretical
model. But many people are unconvinced by that
model. In particular, rapid increases in productivi-
ty in “emerging” economies like China have wor-
ried some Western observers, who argue that these
countries will continue to pay low wages even as
their productivity increases—putting high-wage
countries at a cost disadvantage—and dismiss the
contrary predictions of orthodox economists as
unrealistic theoretical speculation. Leaving aside
the logic of this position, what is the evidence?

As it happens, growth in the “newly industrial-
izing economies” of Asta provides a clear test. The
so-called Asian tigers—South Korea, Taiwan,
Hong Kong, and Singapore—began a rapid pro-
cess of development in the 1960s and achieved
much higher rates of productivity growth than
Western nations through the last few decades of
the twentieth century. For example, output per

DO WAGES REFLECT PRODUCTIVITY?

worker in South Korea was only 20 percent of the
U.S. level in 1975; it had risen to more than half
the U.S. level by 1998.

Did wages stay low during this productivity
surge, or did wages in the newly industrializing
economies rise along with their productivity? The
answer, illustrated in Table 2-3, is that wages rose.
The first two columns show compensation {wages
plus benefits) as a percent of the U.S. level in 1975
and 1999; clearly there was a dramatic conver-
gence of wages toward the U.S. level.

Did Asian relative wages rise more or less than
their relative productivity? The U.S. Bureau of
Labor Statistics has calculated rates of change in
vnit labor costs for South Korea and Taiwan,
though not for the other Asian economies. If wage
growth lagged behind productivity, unit labor costs
would fall compared with the United States; if
wage growth exceeded productivity, relative unit
labor costs would rise. In fact, as the third column
of the table shows, South Korea’s unit labor costs
lagged slightly behind those in the United States,
while Taiwan’s grew more rapidly.

In short, the evidence strongly supports the
view, based on economic models, that productivi-
ty increases are reflected in wage increases.

- Table 2-3 Chénges in Wagés and Unit Labor Costs

Annual Rate of Increase

Compensation Compensation
per Hour, 1975 per Hour, 2000 in Unit Labor Costs,
(US =109) (US = 100) 1979-2000

United States 100 100 1.1
South Korea 5 41 0.7
Taiwan 6 30 3.6
Hong Kong 12 28 NA
Singapore 13 37 NA

Source: Bureau of Labor Statistics {foreign labor statistics home page, www.bls.gov/flsthome him)
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American workers who produce some of its merchandise.” Tt can seem hard-hearted to try
to justify the terrifyingly low wages paid to many of the world’s workers,

If one is asking about the desirability of free trade, however, the point is not to ask
whether low-wage workers deserve to be paid more but to ask whether they and their coun-
try are worse off exporting goods based on low wages than they would be if they refused to
enter into such demeaning trade. And in asking this question one must also ask, what is the
alternative?

Abstract though it is, our numerical example makes the point that one cannot declare
that a low wage represents exploitation unless one knows what the alternative is. In that
example, Foreign workers are paid much less than Home workers, and one could easily
imagine a columnist writing angrily about their exploitation. Yet it Foreign refused to let
itself be “exploited” by refusing to trade with Home (or by insisting on much higher
wages in its export sector, which would have the same effect), real wages would be even
lower: The purchasing power of a worker’s hourly wage would fall from % to 4 pound
of cheese.

The columnist who pointed out the contrast in incomes between the executive at The
Gap and the workers who make its clothes was angry at the poverty of Central American
workers. But to deny them the opportunity to export and trade might well be to condemn
them to even deeper poverty.

1;_omparative Advantage with Many Goods

In our discussion so far we have relied on a model in which only two goods are produced
and consumed. This simplified analysis allows us to capture many essential points about
comparative advantage and trade and, as we saw in the last section, gives us a surprising
amount of mileage as a tool for discussing policy issues. To move closer to reality, however,
it is necessary to understand how comparative advantage functions in a model with a larger
number of goods.

Setting Up the Model

Again, imagine a world of two countries, Home and Foreign. As before, each country has
only one factor of production, labor. Each of these countries will now, however, be assumed
to consume and to be able to produce a large number of goods—say, N different goods alto-
gether. We assign each of the goods a number from | to N.

The technology of each country can be described by its unit labor reguirement for each
good, that is, the number of hours of labor it takes to produce one unit of each. We label
Home’s unit labor requirement for a particular good as a,,, where i is the number we have
assigned to that good. If cheese is now good number 7, a, , will mean the unit labor require-
ment in cheese production. Following our usual rule, we label the corresponding Foreign
unit labor requirements a’..

To analyze trade, we next pull one more trick. For any good we can calculate a, /a ¥, the
ratio of Home’s unit labor requirement to Foreign’s. The trick is to relabel the goods so that

*Bob Herbert, “Sweatshop Beneficiaries: How to Get Rich on 56 Cents an Hour,” New York Times (Iuly 24,
1995), p. A13.
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the lower the number, the lower this ratio. That is, we reshuffle the order in which we
number goods in such a way that

a,faf, <agla¥, <alat, <... <a,laf,. (2-6)

Relative Wages and Specialization

We are now prepared to look at the pattern of trade. This pattern depends on only one thing:
the ratio of Home to Foreign wages. Once we know this ratio, we can determine who pro-
duces what.

Let w be the wage rate per hour in Home and w* be the wage rate in Foreign. The ratio
of wage rates is then w/w*. The rule for allocating world production, then, is simply this:
Goods will always be produced where it is cheapest (o make them. The cost of making
some good, say good i, is the unit labor requirement times the wage rate. To produce good
i in Home will cost wa, ;. To produce the same good in Foreign will cost w¥a*, . It will be
cheaper to produce the good in Home if
wa,, < wi¥g*

i." Lf')

which can be rearranged to yield
a* la,; > wiw*.

On the other hand, it will be cheaper to produce the good in Foreign if
wa,, > wra*,

which can be rearranged to yield
a* fa, < wiw*

Thus we can restate the allocation rule: Any good for which a}./a,, > w/w* will be pro-
duced in Home, while any good for which a},/a, . << w/w* will be produced in Foreign.

We have already lined up the goods in increasing order of ¢, ,/a ¥, (equation (2-6)). This
criterion for specialization tells us that what happens is a “cut” in that lineup, determined by
the ratio of the two countries’ wage rates, w/w*. All the goods to the left of the cut end up
being produced in Home; all the goods to the right end up being produced in Foreign. (It is
possible, as we will see in a moment, that the ratio of wage rates is exactly equal 1o the ratio
of unit labor requirements for one good. In that case this borderline good may be produced
in both countries.)

Table 2-4 offers a numerical example in which Home and Foreign both consume and are
able to produce five goods: apples, bananas, caviar, dates, and enchiladas.

The first two columns of this table are self-explanatory. The third column is the ratio of
the Foreign unit labor requirement to the Home unit labor requirement for each good—or,
stated differently, the relative Home productivity advantage in each good. We have labeled
the goods in order of Home productivity advantage, with the Home advantage greatest for
apples and least for enchiladas.
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- Table 2-4 | Home and Foreign Unit L re%’.’iirenients‘

Relative Home

Home Unit Labor Foreign Unit Labor Productivity
Good Requirement (a, ) Requirement (a};) Advantage (a}/a, )
Apples 1 10 10
Bananas 5 40 8
Caviar 3 12 4
Dates 6 12 2
Enchiladas 12 9 0.75

Which country preduces which goods depends on the ratio of Home and Foreign wage
rates. Home will have a cost advantage in any good for which its relative productivity is
higher than its relative wage, and Foreign will have the advantage in the others. If, for
example, the Home wage rate is five times that of Foreign (a ratio of Home wage to Foreign
wage of five to one), apples and bananas will be produced in Home and caviar, dates, and
enchiladas in Foreign. If the Home wage rate is only three times that of Foreign, Home will
produce apples, bananas, and caviar, while Foreign will produce only dates and enchiladas.

Is such a pattern of specialization beneficial to both countries? We can see that it is by
using the same method we used earlier: comparing the labor cost of producing a good
directly in a country with that of indirectly “producing” it by producing another good and
trading for the desired good. If the Home wage rate is three times the Foreign wage (put
another way, Foreign’s wage rate is one-third that of Home), Home will import dates and
enchiladas, A unit of dates requires 12 units of Foreign labor to produce, but its cost in
terms of Home labor, given the three-to-one wage ratio, is only 4 person-hours (12 + 3).
This cost of 4 person-hours is less than the 6 person-hours it would take to produce the unit
of dates in Home. For enchiladas, Foreign actually has higher productivity along with
lower wages; it will cost Home only 3 person-hours to acquire a unit of enchiladas through
trade, compared with the 12 person-hours it would take to produce it domestically. A sim-
ilar calculation will show that Foreign also gains; for each of the goods Foreign imports it
turns out to be cheaper in terms of domestic labor to trade for the good rather than produce
the good domestically. For example, it would take 10 hours of Foreign labor to produce a
unit of apples; even with a wage rate only one-third that- of Home workers, it will require
only 3 hours of labor to earn enough to buy that unit of apples from Home.

In making these calculations, however, we have simply assumed that the relative wage
rate is 3. How does this relative wage rate actually get determined?

Determining the Relative Wage in the Multigood Model

In the two-good model we determined relative wages by first calculating Home wages in
terms of cheese and Foreign wages in terms of wine, then using the price of cheese relative
to that of wine to deduce the ratio of the two countries’ wage rates. We could do this
because we knew that Home would produce cheese and Foreign wine. In the many-good
case, who produces what can be determined only after we know the relative wage rate, so
this procedure is unworkable. To determine relative wages in a multigood economy we must
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look behind the relative demand for goods to the implied relative demand for labor. This 18
not a direct demand on the part of consumers; rather, it is a derived demand that results
from the demand for goods produced with each country’s labor.

The relative derived demand for Home labor will fall when the ratio of Home to Foreign
wages rises, for two reasons. First, as Home labor becomes more expensive relative to For-
eign labor, goods produced in Home also become relatively more expensive, and world
demand for these goods falls. Second, as Home wages rise, fewer goods will be produced in
Home and more in Foreign, further reducing the demand for Home labor.

We can illustrate these two effects using our numerical example. Suppose we start with
the following situation: The Home wage is initially 3.5 times the Foreign wage. At that
level, Home would produce apples, bananas, and caviar while Foreign would produce dates
and enchiladas. If the relative Home wage were to increase from 3.5 to just under 4, say
3.99, the pattern of specialization would not change, but as the goods produced in Home
became relatively more expensive, the relative demand for these goods would decline and
the relative demand for Home labor would decline with it.

Suppose now that the relative wage were to increase slightly from 3.99 (o 4.01. This
small further increase in the relative Home wage would bring about a shift in the pattern of
specialization. Because it is now cheaper to produce caviar in Foreign than in Home, the
production of caviar shifts from Home to Foreign. What does this imply for the relative
demand for Home labor? Clearly it implies that as the relative wage rises from a little less
than 4 to a little more than 4 there is an abrupt drop-off in the relative demand, as Home
production of caviar falls to zero and Foreign acquires a new industry. If the relative wage
continues to rise, relative demand for Home labor will gradually decline, then drop off
abruptly at a relative wage of 8, at which wage production of bananas shitts to Foreign.

We can illustrate the determination of relative wages with a diagram like Figure 2-5.
Unlike Figure 2-3, this diagram does not have relative quantities of goods or relative prices
of goods on its axes. Instead it shows the relative quantity of labor and the relative wage rate.
The world demand for Home labor relative to its demand for Foreign labor is shown by the
curve RD. The world supply of Home labor relative to Foreign labor is shown by the line RS.

The relative supply of labor is determined by the relative size of Home and Foreign labor
forces. Assuming that the number of person-hours available does not vary with the wage,
the relative wage has no effect on relative labor supply and RS is a vertical line,

Our discussion of the relative demand for labor explains the “stepped” shape of RD,
Whenever we increase the wage rate of Home workers relative to Foreign workers. the rel-
ative demand for goods produced in Home will decline and the demand for Home labor will
decline with it, In addicion, the relative demand for Home labor will drop off abruptly
whenever an increase in the relative Home wage makes a good cheaper to produce in For-
eign. So the curve alternates between smoothly downward sloping sections where the pat-
tern of specialization does not change and *“flats” where the relative demand shifts abrupt-
ly because of shifts in the pattern of specialization. As shown in the figure, these “flats”
correspond to relative wages that equal the ratio of Home to Foreign productivity for each
of the five goods.

The equilibrium relative wage is determined by the intersection of RD and RS. As drawn,
the equilibrium relative wage is 3. At this wage, Home produces apples, bananas, and
caviar while Foreign produces dates and enchiladas. The cutcome depends on the relative
size of the countries (which determines the position of RS) and the relative demand for the
goods (which determines the shape and position of RD).
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If the intersection of 8D and RS happens to lie on one of the flats, both countries produce
the good to which the flat applies.

jﬁﬂding Transport Costs and Nontraded Goods

We now extend our model another step closer to reality by considering the effects of trans-
port costs. Transportation costs do not change the fundamental principles of comparative
advantage or the gains from trade. Because transport costs pose obstacles o the movement
of goods and services, however, they have important implications for the way a trading
world economy is affected by a variety of factors such as foreign aid, international invest-
ment, and balance of payments probiems. While we will not deal with the effects of these
factors yet, the multigood one-factor model is a good place to introduce the effects of
transport costs.

First, notice that the world economy described by the model of the last section is marked
by very extreme international specialization. At most there is one good that both countries
produce; ali other goods are produced either in Home or in Foreign, not in both.

There are three main reasons why specialization in the real international economy (s not
this extreme:

1. The existence of more than one factor of production reduces the tendency toward spe-
cialization (as we see in the next two chapters).
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2. Countries sometimes protect industries from foreign competition (discussed at length
in Chapters 8 through 11).

3. Itis costly to transport goods and services, and in some cases the cost of transporta-
tion is enough to lead countries into self-sufficiency in certain sectors.

In the multigood example of the last section we found that at a relative Home wage of 3,
Home could produce apples, bananas, and caviar more cheaply than Foreign, while Foreign
could produce dates and enchiladas more cheaply than Home. In the absence of transport
costs, then, Home will export the first three goods and import the last two.

Now suppose there is a cost to transporting goods, and that this transport cost is a uni-
form fraction of production cost, say 100 percent. This transportation cost will discourage
trade. Consider, for example, dates. One unit of this good requires 6 hours of Home labor or
12 hours of Foreign labor to produce. At a relative wage of 3, 12 hours of Foreign labor cost
only as much as 4 hours of Home labor; so in the absence of transport costs Home imports
dates. With a 100 percent transport cost, however, importing dates would cost the equivalent
of 8§ hours of Home labor, so Home will produce the good for itself instead.

A similar cost comparison shows that Foreign will find it chcapef to produce its own
caviar than import it. A unit of caviar requires 3 hours of Home labor to produce. Even at
a relative Home wage of 3, which makes this the equivalent of 9 hours of Foreign labor,
this is cheaper than the 12 hours Foreign would need to produce caviar for itself. In the
absence of transport costs, then, Foreign would find it cheaper to import caviar than to
make it domestically. With a 100 percent cost of transportation, however, imported caviar
would cost the equivalent of 18 hours of Foreign labor and would therefore be produced
locally instead.

The result of introducing transport costs in this example, then, is that while Home still
exports apples and bananas and imports enchiladas, caviar and dates become nontraded
goods, which each country produces for itself.

In this example we have assumed that transport costs are the same fraction of production
cost in all sectors. In practice there 1s a wide range of transportation costs. In some cases
transportation 1s virtually impossible: Services such as haircuts and auto repair cannot be
traded internationally (except where there is a metropolitan area that straddles a border, like
Detroit, Michigan-Windsor, Ontario). There 1s also little international trade in goods with
high weight-to-value ratios, like cement. (It is simply not worth the transport cost of import-
ing cement, even if it can be produced much more cheaply abrdad). Many goods end up
being nontraded either because of the absence of strong national cost advantages or because
of high transportation costs. ‘

The important point is that nations spend a large share of their income on nontraded
goods. This observation is of surprising importance in our later discussion of international
transfers of income (Chapter 5) and in international monetary economics.

pirical Evidence on the Ricardian Model

The Ricardian model of international trade is an extremely useful tool for thinking about the
reasons why trade may happen and about the effects of international trade on national wel-
fare. But is the model a good {it to the real world? Does the Ricardian model make accurate
predictions about actual international trade flows?
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The answer is a heavily qualified yes. Clearly there are a number of ways in which the
Ricardian model makes misleading predictions. First, as mentioned in our discussion of
nontraded goods, the simple Ricardian model predicts an extreme degree of specialization
that we do not observe in the real world. Second, the Ricardian model assumes away
effects of international trade on the distribution of income within countries, and thus pre-
dicts that countries as a whole will always gain from trade; in practice, international trade
has strong effects on income distribution, which is the focus of Chapter 3. Third, the Ricar-
dian model allows no role for differences in resources among countries as a cause of trade,
thus missing an important aspect of the trading system (the focus of Chapter 4). Finally, the
Ricardian model neglects the possible role of economies of scale as a cause of trade, which
leaves it unable to explain the large trade flows between apparently similar nations—an
issue discussed in Chapter 6.

In spite of these failings, however, the basic prediction of the Ricardian model—that
countries should tend to export those goods in which their productivity 1s relatively high—
has been strongly confirmed by a number of studies over the years.

Several classic tests of the Ricardian model were performed using data from the early
post—World War IJ period comparing British with American productivity and trade.* This
was an unusually illuminating comparison. British labor productivity was less than Amer-
ican in almost every sector. Thus America had an absolute advantage in everything.
Nonetheless. the amount of British overall exports was about as large as American at the
time. Clearly then, there must have been some sectors in which Britain had a comparative
advantage in spite of its lower absolute productivity. The Ricardian model would predict
that these would be the sectors in which America’s productivity advantage was smallest.

Figure 2-6 illustrates the evidence in favor of the Ricardian model, using data presented
in a paper by the Hungarian economist Bela Balassa in 1963. The figure compares the ratio
of U.S. to British exports in 1951 with the ratio of U.S. to British labor productivity for 26
manufacturing industries. The productivity ratio is measured on the hornizontal axis, the
export ratio on the vertical axis. Both axes are given a logarithmic scale; this is not of any
basic importance, but turns out to produce a clearer picture.

Ricardian theory would lead us broadly to expect that the higher the relative productiv-
ity in the U.S. industry. the more likely U.S. rather than U.K. firms would export in that
industry. And that is what Figure 2-6 shows. In fact, the scatterplot lies quite close to an
upward-sloping line, also shown in the figure. Bearing in mind that the data vsed for this
comparison are, like all economic data, subject to substantial measurement errors, the fit 1s
remarkably close. _

As expected, the evidence in Figure 2-6 confirms the basic insight that trade depends on
comparative, not absolute advantage. At the time to which the data refer, U.S. industry had
much higher labor productivity than British industry—on average about twice as high.
The commonly held misconception that a country can be competitive only if it can match
other countries’ productivity, which we discussed earlier in this chapter, would have led one

“The pioneering study by G. D. A. MacDougall is listed in Further Reading at the end of the chapter. A well-known
follow-up study, on which we draw here, was Bela Balassa, “An Emptirical Demonstration of Classical Compar-
ative Cost Theory,” Review of Economics and Staristics 4, Avgust 1963, pp. 231-238; we use Balassa’s numbers
as an illustration,
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n Figure 2-6 | Productivity and Exports
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to predict a U.S. export advantage across the board. The Ricardian model tells us, however,
that having high productivity in an industry compared with foreigners is not enough to
ensure that a country will export that industry’s products; the relative productivity must be
high compared with relative productivity in other sectors. As it happens, U.S. productivity
exceeded British in all 26 sectors (indicated by dots) shown in Figure 2-6, by margins
ranging from 11 to 366 percent. In 12 of the sectors, however, Britain actually had larger
exports than the United States. A glance at the figure shows that in general, U.S. exports
were larger than U.K. exports only in industries where the U.S. productivity advantage was
somewhat more than two to one. ~

More recent evidence on the Ricardian model has been less clear-cut. In part, this is
because the growth of world trade and the resulting specialization of national economies
means that we do not get a chance to see what countries do badly! In the world economy of
the 1990s, countries often do not produce goods for which they are at a comparative disad-
vantage, so there is no way to measure their productivity in those sectors. For example, most
countries do not produce airplanes, so there are no data on what their unit labor require-
ments would be if they did. Nonetheless, there are several pieces of evidence suggesting that
differences in labor productivity continue to play an important role in determining world
trade patterns.

Perhaps the most important point is that there continue to be both large differences in
labor productivity between countries and considerable variation in those productivity dif-
ferences across industries. For example, one study found that the average productivity of
labor in Japanese manufacturing in 1990 was 20 percent lower than labor productivity in
the United States. But in the automobile and auto parts industries Japanese productivity
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was 16 to 24 percent higher than American productivity.” It is not hard to believe that
this disparity explained much of Japan’s ability to export millions of automaobiles to the
United States.

In the case of automobiles. one might argue that the pattern of trade simply reflected
absolute advantage: Japan had the highest productivity and was also the world’s largest
exporter. The principle of comparative advantage may be illustrated by the case of world
trade in clothing. By any measure, advanced countries like the United States have higher
labor productivity in the manufacture of clothing than newly industrializing countries like
Mexico or China. But because the technology of clothing manufaciure is relatively simple,
the productivity advantage of advanced nations in the clothing industry is less than their
advantage in many other industries. For example, in 1992 the average U.S. manufacturing
worker was probably about five times as productive as the average Mexican worker; but in
the clothing indusiry the productivity advantage was only about 50 percent. The result is
that clothing is a major export from low-wage to high-wage nations.

[n sum, while few economists believe that the Ricardian model is a fully adequate
description of the causes and consequences of world trade, its two principal implications—
that productivity differences play an important role in international trade and that’it is
comparative rather than absolute advantage that matters—do seem to be supported by the
evidence.

Summary

1. We examined the Ricardian model, the simplest model that shows how difterences
between countries give rise to trade and gains from trade. In this model labor is the
only factor of production and countries differ only in the productivity of labor in dif-
ferent industries.

2. In the Ricardian model, countries will export goods that their labor produces rela-
ttvely efficiently and import goods that their labor produces relatively tnefficiently. In
other words, a country’s production pattern is determined by comparative advantage,

3. That trade benefits a country can be shown in either of two ways. First, we can think
of trade as an indirect method of production, Instead of producing a good for itself, a
country can produce another good and trade it for the desired good. The simple
model shows that whenever a good is imported it must be true that this indirect “pro-
duction” requires less labor than direct production. Second, we can show that trade
enlarges a country’s consumption posstbilities, implying gains from trade.

4. The distribution of the gains from trade depends on the relative prices of the goods
countries produce. To determine these relative prices it is necessary to look at the rel-
ative world supply and demand for goods. The relative price implies a relative wage
rate as well.

$McKinsey Global Institute, Manufacturing Productivity, Washington, D.C., 1993,
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The proposition that trade is beneficial is unqualified. That is, there is no requirement
that a country be “competitive” or that the trade be “fair.” In particular, we can show
that three commonly held beliefs about trade are wrong. First, a country gains from
trade even if it has lower productivity than its trading partner in all industries. Second,
trade is beneficial even if foreign industries are competitive only because of low
wages. Third, trade is beneficial even if a country's exports embody more labor than
its imports.

Extending the one-factor, two-good model to a world of many commodities does not
alter these conclusions. The only difference is that it becomes necessary to focus
directly on the relative demand for labor to determine relative wages rather than to
work via relative demand for goods. Also, a many-commodity model can be used to
illustrate the important point that transportation costs can give rise to a situation in
which some nontraded goods exist.

While some of the predictions of the Ricardian model are clearly unrealistic, its
basic prediction—that countries will tend to export goods in which they have rela-
tively high productivity—has been confirmed by a number of stydies.

Key Terms
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comparative advantage, p. 12 production possibility frontier, p. 12, 13
derived demand, p. 29 relative demand curve, p. 17
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general equilibrium analysis, p. 17 relative wage, p. 22
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partial equilibrium analysis, p. 16

- Problems

10

Home has 1200 units of labor available. It can produce two goods, apples and

bananas. The unit labor requirement in apple production is 3, while in banana pro-

duction 1t is 2.

a. Graph Home’s production possibility frontier.

b. What is the opportunity cost of apples in terms of bananas?

¢. In the absence of trade, what would the price of apples in terms of bunanas be?
Why?

Home is as described in problem 1. There is now also another country, Foreign, with

a labor force of 800. Foreign’s unit labor requirement in apple production is 5, while

in banana production it is 1.

a. Graph Foreign’s production possibility frontier.

b. Construct the world relative supply curve,

Now suppose world relative demand takes the following form: Demand for apples/

demand for bananas = price of bananas/price of apples

a. Graph the relative demand curve along with the relative supply curve.
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b. What i1s the equilibrium relative price of apples?
¢. Describe the pattern of trade.
d. Show that both Home and Foreign gain from trade.

4. Suppose that instead of 1200 workers, Home had 2400. Find the equilibrnium relative
price. What can you say about the efficiency of world production and the division of
the gains from trade between Home and Foreign in this case?

5. Suppose that Home has 2400 workers, but they are only half as productive in both
industries as we have been assuming. Construct the world relative supply curve
and determine the equilibrium relative price. How do the gains from trade compare
with those in the case described in problem 47

6. “Korean workers earn only $2.50 an hour; if we allow Korea to export as much as it
likes to the United States, our workers will be forced down to the same level. You
can’t import a $5 shirt without importing the $2.50 wage that goes with it.” Discuss.

7. Japanese labor productivity is roughly the same as that of the United States in the
manufacturing sector (higher in some industries, lower in others), while the United
States is still considerably more productive in the service sector. But most services
are nontraded. Some analysts have argued that this poses a problem for the United
States, because our comparative advantage lies in things we cannot sell on world
markets. What is wrong with this argument?

8. Anyone who has visited Japan knows it is an incredibly expensive place; although
Japanese workers earn about the same as their U.S. counterparts, the purchasing
power of their incomes is about one-third less. Extend your discussion from ques-
tion 7 to explain this observation. (Hint: Think about wages and the implied prices
of nontraded goods. )

9. How does the fact that many goods are nontraded affect the extent of possible gains
from trade? .

10. We have focused on the case of trade involving only two countries. Suppose that
there are many countries capable of producing two goods, and that each countty has
only one factor of production, labor. What could we say about the pattern of produc-
tion and trade in this case? (Hint: Try constructing the world relative supply curve.)
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CHAPTER 3

Specific Factors and

Income Distribution

As we saw in Chapter 2, international trade can be mutually beneficial to the nations
engaged in it. Yet throughout history, governments have protected sectors of the
economy from import competition. For example, despite its commitment in principle to
free trade, the United States limits imports of textiles, sugar, and other commodities. If
trade is such a good thing for the economy, why is there opposition to its effects? To
understand the politics of trade, it is necessary to look at the effects of trade, not just on

~ a country as a whole but on the distribution of income within that country.

The Ricardian model of international trade developed in Chapter 2 illustrates the
potential benefits from trade. In that model trade leads to international specialization, with
each country shifting its labor force from industries in which that labor is relatively ineffi-
cient to industries in which it is relatively more efficient. Because labor is the only factor of
production in the model, and it is assumed to be able to move freely from one industry to
another, there is no possibility that individuals will be hurt by trade. The Ricardian model
thus suggests not only that all countries gain from trade, but that every individual is made
better off as a result of international trade, because trade does not affect the distribution
of income. In the real world, however, trade has substantial effects on the income distrib-
ution within each trading nation, so that in practice the benefits of trade are often distrib-
uted very unevenly.

There are two main reasons why international trade has strong effects on the distribu-
tion of income. First, resources cannot move immediately or costlessly from one industry
to another. Second, industries differ in the factors of production they demand: A shift in the
mix of goods that a country produces will ordinarily reduce the demand for some factors
of production, while raising the demand for others. For both of these reasons, international
trade is not as unambiguously beneficial as it appeared to be in Chapter 2. While trade may
benefit a nation as a whole, it often hurts significant groups within the country, at Jeast in
the short run.

Consider the effects of Japan’s rice policy. Japan allows very lictle rice to be imported,
even though the scarcity of land means that rice is much more expensive to produce in
Japan than in other countries (including the United States}). There is little question that
Japan as a whole would have a higher standard of living if free imports of rice were
allowed. Japanese rice farmers, however, would be hurt by free trade. While the farmers
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displaced by imports could probably find jobs in manufacturing or services in Japan’s full
employment economy, they would find changing employment costly and inconvenient.
Furthermore, the value of the land that the farmers own would fall along with the price of
rice. Not surprisingly, Japanese rice farmers are vehemently opposed to free trade in rice,
and their organized political opposition has counted for more than the potential gains from
trade for the nation as a whole.

A realistic analysis of trade must go beyond the Ricardian model to models in which
trade can affect income distribution. This chapter concentrates on a particular model,
known as the specific factors model, that brings income distribution into the story in a par-
ticularly clear way. .

Ihe Specific Factors Model

The specific factors model was developed by Paul Samuelson and Ronald Jones.! Like the
simple Ricardian model, it assumes an economy that produces two goods and that can
allocate its labor supply between the two sectors. Unlike the Ricardian model, however, the
specific factors model allows for the existence of factors of production besides labor.
Whereas labor is a mobile factor that can move between sectors, these other factors are
assumed to be specific. That is, they can be used only in the production of particular goods.

Assumptions of the Model

Imagine an economy that can produce itwo goods, manufactures and food. Instead of one
factor of production, however, the country has three: labor (L), capital (X'), and land (7 for
terrain). Manufactures are produced using capital and labor (but not land), while food is
produced using land and iabor (but not capital). Labor is therefore a mobile tactor that can
be used in either sector, while land and capital are both specific factors that can be used only
in the production of one good.

How much of each good does the economy produce? The economy’s output of manu-
factures depends on how much capital and labor are used in that sector. This relationship is
summarized by a production function that tells us the quantity of manufactures that can be
produced given any input of capital and labor. The production function for manufactures
can be summarized algebraically as

Oy = Qu(K.Ly), (3-b)

where @, is the economy’s output of manufactures, X is the economy’s capital stock, and
L,, is the labor force employed in manufactures. Similarly, for food we can write the pro-
duction function

Qr = Qp(TLp), (3-2)

1Panl Samuelson, “Ohlin Was Right.” Swedish Journal of Econemics 73 (1971). pp. 365-384: and Ronald W,
Jones, “A Three-Factor Mode! in Theory, Trade, and History,” in Jagdish Bhagwati et al., eds., Trade, Balance of
Pavments, and Growth (Amsterdam: North-Holland, 1971), pp. 3-21.
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In the model developed in this chap-
ter, we assume that there are two factors of pro-
duction, land and capital, which are permanently
tied to particular sectors of the economy. In
advanced economies, however, agricultural land
receives only a small part of national income.
When economists apply the specific factors model
to economies like that of the United States or
France, they typically think of factor specificity
not as a permanent condition but as a matter of
time. For example, the vats used to brew beer and
the stamping presses used to build auto bodies
cannot be substituted for each other, and so these
different kinds of equipment are industry-specific.
Given time, however, it is possible to redirect
investrment from auto factories to breweries or vice
versa, and s in a long-term sense both vats and
stamping presses can be considered to be two
manifestations of a single, mobile factor called
capital.

In practice, then, the distinction between spe-
cific and mobile factors is not a sharp line. It is a

WHAT IS A SPECIFIC FACTOR?

question of the speed of adjustment, with factors
more specific the longer it takes to redeploy them
between industries. So how specific are the factors
of production in the real economy?

Workers who have fairly general skills, as
opposed to highly specific training, seem to be
quite mobile, if not quite as mobile as labor in the
model. One useful clue comes from the time it
takes labor to move between geographic locations,
One influential study finds that when a U.S. state
hits economic difficulties, workers quickly begin
leaving for other states; within six years the unem-
ployment rate falls back to the national average.*
This compares with a lifetime of 15 or 20 years for
a typical specialized machine, and perhaps
50 years for a shopping mall or office building.
So labor is certainly a less specific factor than
most kinds of capital, On the other hand, highly
trained workers are pretty much stuck with their
craft: A brain surgeon might have made a preity
good violinist, but she cannot switch careers in
mid-life.

*QOlivier Blanchard and Lawrence Katz, “Regional Evolutions,” Brookings Papers on Economic

Activity, 1991.

where Q. is the economy’s output of food, T is the economy’s supply of land, and L is the
labor force devoted to food production. For the economy as a whole, the labor employed

must equal the total labor supply L:

Production Possibilities

(3-3)

The specific factors model assumes that each of the specific factors capital and land can be
used in only one sector, manufactures and food, respectively. Only labor can be used in
either sector. Thus to analyze the economy’s production possibilities, we need only to ask
how the economy’s mix of output changes as labor is shifted from one sector to the other.
This can be done graphically, first by representing the production functions (3-1) and (3-2),
then by putting them together to derive the production possibility frontier.

Figure 3-1 illustrates the relationship between labor input and output of manufactures,
The larger the input of labor, for a given capital supply, the larger will be output. In
Figure 3-1, the slope of @, (K,L,,) represents the marginal product of labor, that is, the
addition to output generated by adding one more person-hour. However, if labor input is
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T R S S

1 ’I’he Productlon Function for Manufacturés

The more labor that is employed in the Output, Q,,
production of manufactures, the larger
the output. As a result of diminishing
returns, however, each successive OM = OM' (K, LM)
person-hour increases output by less
than the previous one; this is shown
by the fact that the curve refating
labor input to output gets flatter at

higher levels of employment.

Labor
input, L,,

increased without increasing capital as well, there will normally be diminishing returns:
Because adding a worker means that each worker has less capital to work with, each
successive increment of labor will add less to production than the last. Diminishing returns
are reflected in the shape of the production function: Q,,(K,L,,) gets flatter as we move to
the right, indicating that the marginal product of labor declines as more labor is used.
Figure 3-2 shows the same information a different way. In this figure we directly plot the
marginal product of labor as a function of the labor employed. (In the appendix to this chap-
ter we show that the area under the marginal product curve represents the total output of
manufactures.)

A similar pair of diagrams can represent the production function for food. These dia-
grams can then be combined to derive the production possibility frontier for the economy,
as illustrated in Figure 3-3. As we saw in Chapter 2, the production possibility frontier
shows what the economy is capable of producing; in this case it shows how much food it
can produce for any given output of manufactures and vice versa.

Figure 3-3 is a four-quadrant diagram. In the lower right quadrant we show the produc-
tion function for manufactures illustrated in Figure 3-1. This time, however, we turn the
figure on its side: A movement downward along the vertical axis represents an increase in
the labor input to the manufactures sector, while a movement to the right along the hori-
zontal axis represents an increase in the output of manufactures. In the upper left quadrant
we show the corresponding production function for food; this part of the figure is also
flipped around, so that a movement to the left along the horizontal axis indicates an increase
in labor input to the food sector, while an upward movement along the vertical axis indi-
cates an increase in food output.

The lower left quadrant represents the economy’s allocation of labor. Both quantities are
measured in the reverse of the usual direction. A downward movement along the vertical
axis indicates an increase in the labor employed in manufactures; a leftward movement
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?"”Figure 3-2 {The Marginai Product of Labor

The marginal product of labor in the Marginal product
manufactures sector, equal to the slope of labor, MPL,,

of the production function shown in
Figure 3-],is lower the more labor
the sector employs.

MPL

Labor
input, L,

along the horizontal axis indicates an increase in labor employed in food. Since an increase
in employment in one sector must mean that less labor is available for the other, the possible
allocations are indicated by a downward sloping line. This line, labeled AA, slopes down-
ward at a 45-degree angle, that is, it has a slope of — . To see why this line represents the
possible labor allocations, notice that if all labor were employed in food production, L,
would equal L, while L,, would equal 0. If one were then to move labor gradually into the
manufacturing sector, each person-hour moved would increase L,, by one unit while reduc-
ing L, by one unit, tracing a line with a slope of —1, until all the entire labor supply L was
employed in manufactures. Any particular allocation of labor between the two sectors can
then be represented by a point on A A, such as point 2.

We can now see how to determine production given any particular allocation of labor
between the two sectors. Suppose that the allocation of labor were represented by point 2 in
the lower left quadrant. that is, with L2 hours in manufacturing and L2 hours in food.
Then we can use the production function for each sector to determine output: Q2 units are
produced in manufacturing, Q7 in food. Using these coordinates Q},. Q. point 2’ in the
upper right quadrant of Figure 3-3 shows the resulting output of manufactures and food.

To trace the whole production possibility frontier, we simply imagine repeating this
exercise for many alternative allocations of labor. We might start with most of the labor allo-
cated to food production, as at point 1 in the lower left quadrant, then gradually increase the
amount of labor used in manufactures until very few workers are employed in food, as at
point 3; the corresponding points in the upper right gquadrant will trace out the curve running
from 1'to 3'. Thus PP in the upper right guadrant shows the economy’s production possi-
bilities for given supplies of land, labor, and capital.

In the Ricardian model, where labor is the only factor of production, the production pos-
sibility frontier is a straight line because the opportunity cost of manufactures in terms of
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':?i)ssibility Frontier in the Specific Factors Model
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Production of manufactures and food is determined by the allocation of labor. In the lower left
quadrant, the allocation of labor between sectors can be illustrated by a point on the line AA,
which represents all combinations of labor input to manufactures and food that sum up to the
total labor supply L. Corresponding to any particular point on AA, such as point 2,is a labor input
to manufactures (L7) and a labor input to food (L?). The curves in the lower-right and upper-left
quadrants represent the production functions for manufactures and food, respectively; these allow
determination of output (Q 7, Q7) given labor input. Then in the upper-right quadrant the curve
PP shows how the output of the two goods varies as the allocation of labor is shifted from food to
manufactures, with the output points I, 2, 3’ corresponding to the labor allocations 1,2, 3. Because
of diminishing returns, PP is a bowed-out curve instead of a straight line.

food is constant. In the specific factors model, however, the addition of other tactors of pro-
duction changes the shape of the production possibility frontier PP to a curve. The curvature
of PP reflects diminishing returns to labor in each sector; these diminishing returns are the
crucial difference between the specific factors and the Ricardian models.
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Notice that when tracing PP we shift labor from the food to the manufacturing sector, If
we shift one person-hour of labor from food to manufactures, however, this extra input will
increase output in that sector by the marginal product of labor in manufactures, MPL,,. To
increase manufactures output by one unit, then, we must increase labor input by {/MPL,,
hours. Meanwhile, each unit of labor input shifted out of food production will lower
output in that sector by the marginal product of labor in food, MPL,. To increase output of
manufactures by one unit, then, the economy must reduce output of food by MPL_/MPL,,
units. The slope of PP, which measures the opportunity cost of manufactures in terms of
food—that is, the number of units of food output that must be sacrificed to increase manu-
factures output by one unit—is therefore

Slope of production possibilities curve = —MPL_/MPL,,.

We can now see why £P has the bowed shape it does. As we move from ["to 3, L, rises and
L, falls. We saw in Figure 3-2, however, that as L,, rises, the marginal product of labor in
manufactures falls; correspondingly, as L, falls, the marginal product of labor in food rises.
So PP gets steeper as we move down it to the right.

We have now shown how output is determined, given the allocation of labor. The next
step is to ask how a market economy determines the allocation of labor.

Prices, Wages, and Labor Allocation

How much iabor will be employed in each sector? To answer this we need to look at
supply and demand in the labor market. The demand for labor in each sector depends on the
price of output and the wage rate. In turn, the wage rate depends on the combined demand
for labor by food and manufactures. Given the prices of manufactures and food together
with the wage rate, we can determine each sector’s employment and output.

First, let us focus on the demand for labor. In each sector, profit-maximizing employers
will demand labor up to the point where the value produced by an additional person-hour
equals the cost of employing that hour. In the manufacturing sector, for example, the value
of an additional person-hour is the marginal product of labor in manufacturing multiplied by
the price of one unit of manufactures: MPL,, X P,,. If w is the wage rate of labor, employ-
ers will therefore hire workers up to the point where

MPL,, X P, = w. (3-4)

But the marginal product of labor in manufacturing, already illustraied in Figure 3-2, slopes
downward because of diminishing returns. So for any given price of manufactures P,,,
the value of that marginal product, MPL,, X P,,, will also slope down. We can therefore
think of equation (3-4) as defining the demand curve for labor in manufactures: If the
wage rate falls, other things equal, employers in the manufacturing sector will want to hire
more workers.

Similarly, the value of an additional person-hour in food is MPL_ X P. The demand
curve for labor in the food sector may therefore be written

MPL. X P, = w, (3-5)
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The wage rate w must be the same in both sectors, because of the assumption that labor is
freely mobile between sectors. That is, because labor is a mobile factor, it will move from
the low-wage sector to the high-wage sector until wages are equalized. The wage rate, in
turn, is determined by the requirement that total labor demand (total employment) equal
total labor supply:

L,+L.=L (3-6)

By representing these three equations in a diagram (Figure 3-4), we can see how the wage
rate and employment in each sector are determined given the prices of food and manufac-
tures. Along the horizontal axis of Figure 3-4 we show the total labor supply L. Measuring
from the left of the diagram, we show the value of the marginal product of labor in manu-
factures, which is simply the MPL,, curve from Figure 3-2 multiplied by P,,. This is the
demand curve for labor in the manufacturing sector. Measuring from the right, we show the
value of the marginal product of labor in food, which is the demand for labor in food. The
equilibrium wage rate and allocation of labor between the twe sectors is represented by
point 1, At the wage rate w' the sum of labor demanded by manufactures (L,,) and food (L})
just equals the total labor supply L.

There is a useful relationship between relative prices and output that emerges clearly
from this analysis of labor allocation; this relationship applies to more general situations
than that described by the specific factors model. Equations (3-4) and (3-5) imply that
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The left side of equation (3-7) is the slope of the production possibility frontier at the
actual production point; the right side is minus the relative price of manufactures. This
result tells us that af the production point the production possibility frontier must be tangent
to a line whose slope is minus the price of manufactures divided by that of food. The result
is illustrated in Figure 3-5: If the relative price of manufactures is (P,,/P.)' the economy pro-
duces at point 1.

What happens to the allocation of labor and the distribution of income when the prices of
food and manufactures change? Notice that any price change can be broken into two parts:
an equal proportional change in both £, and £, and a change in only one price. For
example, suppose that the price of manufactures rises 17 percent and the price of food
rises |0 percent. We can analyze the effects of this by first asking what happens if manu-
factures and food prices both rise by 10 percent, then by finding out what happens if
manufactures prices rise by 7 percent. This allows us to separate the effect of changes in
the overall price level from the effect of changes in relative prices.

An Equal Proportional Change in Prices. Figure 3-6 shows the effect of an equal
proportional increase in F,, and P;. P, rises from P to P2 P, rises from P to P2. If both
goods’ prices increase by 10 percent, the labor demand curves will both shift up by 10 per-
cent as well. As you can see from the diagram, these shifts lead to a 10 percent increase in
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The labor demand curves in manufactures and food both shift up in proportion to the rise in P,
from Py, to P and the rise in P, from P} to P2 The wage rate rises in the same proportion, from w'
to w but the allocation of labor between the two sectors does not change.

the wage rate from w' (point 1) to w? (point 2). The allocation of labor between the sectors
and the outputs of the two goods do not change.

In fact, when P,, and P,. change in the same proportion, no real changes occur. The wage
rate rises in the same proportion as the prices, so real wage rates, the ratios of the wage rate
to the prices of goods, are unaffected. With the same amount of labor employed in each
sector, receiving the same real wage rate, the real incomes of capital owners and landown-
ers also remain the same. So everyone is in exactly the same position as before. This illus-
trates a general principle: Changes in the overall price level have no real effects. that is, do
not change any physical quantities in the economy. Only changes in relative prices—which
in this case means the price of manufactures relative to food, £,,/P.—affect welfare or the
allocation of resources.

A Change in Relative Prices. Consider the effect of a price change that does affect
relative prices. Figure 3-7 shows the effect of a change in the price of only one goed, in this
case a 7 percent rise in P,, from P}, and P;. The increase in P, shifts the manufacturing
labor demand curve in the same proportion as the price increase and shifts the equilibrium
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The manufacturing labor demand curve rises in proportion to the 7 percent increase in £, but the
wage rate rises less than proportionately. Output of manufactures rises; output of food falls.

from point 1 to point 2. Notice two important facts about the results of this shift. First,
although the wage rate rises, it rises by /ess than the increase in the price of manufactures.
This can be seen by comparing Figures 3-6 and 3-7. In Figure 3-6, which represents the
results of a 10 percent increase in both F,, and P, we saw that w increased by 10 percent as
well. If only P, increases, w clearly rises by less—say 5 percent.

Second, when only P, rises, in contrast to the case of a simultaneous rise in B, and 7,
labor shifts from the food sector to the manufacturing sector and the output of manufactures
rises while that of food falis. (This is why w does not rise as much as FP,,: Because manu-
facturing employment rises, the marginal product of labor in that sector falls )

The effect of a rise in the relative price of manufactures can also be seen dlrectly by
looking at the production possibility curve. In Figure 3-8, we show the effects of the same
tise in the price of manufactures, which raises the relative price of manufactures from
(P, /P.) to (P,,/P.)~. The production point, which is always located where the slope of PP
equals minus the relative price, shifts from 1 to 2. Food output falls and manufactures
output rises as a result of the rise in the relative price of manufactures.

Since higher relative prices of manufactures lead to higher output of manufactures rela-
tive to that of food, we can draw a relative supply curve showing Q,/Q, as a function of
P,,/P,.. This relative supply curve is shown as RS in Figure 3-9. As we showed in Chapter 2,
can also draw a relative demand curve, which is illustrated by the downward-sloping

i Freie Universitat Berlln
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line RD. The equilibrium relative price (P,,/P.)" and output (Q,,/Q )" are determined by the
intersection of RS and RD.

Relative Prices and the Distribution of Income

So far we have examined the following aspects of the specific factors model: (1) the deter-
mination of production possibilities given an economy’s resources and technology and
(2) the determination of resource allocation, production, and relative prices in a market
economy. Before turning to the effects of international trade we must consider the effect of
changes in relative prices on the distribution of income.

Look again at Figure 3-7, which shows the effect of a rise in the price of manufactures.
We have already noted that the demand curve for labor in the manufacturing sector will shift
upward in proportion to the rise in P, so that if £, rises by 10 percent, the curve defined by
P, X MPL, also rises by 10 percent. We have also seen that unless the price of food also
nises by at least 10 percent, w will rise by less than P,,. Thus if manufacturing prices rise by
10 percent, we would expect the wage rate to rise by only, say, 5 percent.

Let’s look at what this outcome implies for the incomes of three groups: workers, owners
of capital, and owners of land. Workers tind that their wage rate has risen, but less than in
proportion to the rise in £,,. Thus their real wage in terms of manufactures, w/F,,, falls,
while their real wage in terms of food, w/P,, rises. Given this information, we cannot say
whether workers are better or worse off; this depends on the relative importance of manu-
factures and food in workers’ consumption, a question that we will not pursue further.

Owners of capital, however, are definitely better off. The real wage rate in terms of man-
ufactures has fallen, so that the profits of capital owners in terms of what they produce rises.
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That is. the income of capital owners will rise more than proportionately with the rise in P,,.
Since P, in turn has risen relative to P, the income of capitalists has clearly gone up in
terms of both goods.

Conversely, landowners are definitely worse off. They lose for two reasons: The real
wage in terms of tood rises, squeezing their income, and the rise in manufactures prices
reduces the purchasing power of any given income.

1j:ernational Trade in the Specific Factors Model

Now that we know how the specific factors mode! works for a single economy, we can turn
to an analysis of international trade. Imagine that two countries, Japan and America, trade
with each other; let’s examine the efiects of this trade on their welfare.

For trade to take place, the two countries must differ in the relative price of manufactures
that would prevail in the absence of trade. In Figure 3-9 we saw how £, /P is determined in
a single economy in the absence of trade. Japan and America could have different relative
prices of manufactures either because they differ in their relative demand or because they
differ in their relative supply. We will assume away demand differences: that is, we assume
that at any given £, /P, relative demand is the same in the two countries. If both countries
face the same relative price of manufactures, they will consume food and manufactures in
the same proportions. Thus both countries will have the same relative demand curve. We
will therefore focus on differences in relative supply as the source of international trade.

Why might relative supply differ? The countries could have different iechnologies, as
in the Ricardian model. Now that our model has more than one factor of production,



CHAPTER 3 Specific Factors and Income Distribution

An increase in the capital stock Wage
raises the marginal producc of
labor in manufactures for any
given level of employment. This
raises the demand for labor in
the manufacturing sector, which

1
Pl x MPL,

Increase in
capilal stock, K

—

drives up the overall wage rate.

Because labor is pulled ouc of W -
the food sector, output of man-
ufactures rises, while output of

food falls, - ——
| P, x MPL2
| M M
1
I | P, xMPL;
N | |
[ |
Labor used in 3 b —" : Labor used
manufactures, L,, Amount of in food, L,
labor shifted
from food to
manufactures

however, the countries could also differ in their resources. It is worth examining how dif-
ferences in resources can affect relative supply.

Resources and Relative Supply

The basic relationship between resources and relative supply is straightforward: A country
with a lot of capital and not much land will tend to produce a high ratio of manufactures to
food at any given prices, while a country with a lot of land and not much capital will do the
reverse. Consider what would happen if one of the countries experienced an increase in the
supply of some resource. Suppose, for example, that Japan were to increase its capital
stock. The effects of such an increase are shown in Figure 3-10,

Other things equal, an increase in the quantity of capital would raise the marginal pro-
ductivity of labor in the manufacturing sector. Thus the demand curve for labor in manu-
facturing would shift to the right, from £, X MPL/) 1o P,, X MPL,. At any given prices of
manufactures and food, this increase in demand for manufacturing labor would shift the
equilibrinm from point 1 to point 2. More workers would be drawn into the manufacturing
sector out of the food sector. Manufacturing output would rise, for two reasons: There
would be more workers in the sector and they would have more capital 1o work with, Food
output would fall because of reduced labor input. So at any given relative price of manu-
factures, the relative output of manufactures would rise. We therefore conclude that an
increase in the supply of capital would shift the retative supply curve to the right.
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Correspondingly, an increase in the supply of land would increase food output and
reduce manufacturing output; the relative supply curve would shift left.

What about the effect of an increase in the labor force? This is a less clear-cut case. To
induce employers to hire the additional workers, the wage rate must fall. This will lead to
increased employment and output of borh manufactures and food; the effect on relative
output is ambiguous.

Suppose, however, that America and Japan have the same labor force, but that Japan has
a larger supply of capital than America, while America has a larger supply of land than
Japan. Then the situation will look like that in Figure 3-11. Japan’s relative supply curve RS,
lies to the right of America’s curve RS,, because Japan’s abundance of capital and scarcity
of land leads it to produce a large quantity of manufactures and relatively little food at any
given relative price of manufactures, whereas the reverse is true for America.

Trade and Relative Prices

In this model, as always, international trade leads to a convergence of relative prices, illus-
trated in Figure 3-11. Since relative demand is the same in Japan and America, RD ., , 18
both each country’s relative demand curve and the world relative demand curve when the
two countries trade. RS, and RS, represent the relative supply curves of Japan and America,
respectively. Japan is assumed to be relatively well-endowed with capital and poorly
endowed with land, while America is the reverse, so RS, lies to the right of RS,. The pre-
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trade relative price of manufactures in lapan, (P,,/F.},, is lower than the pretrade relative
price in America, (£,,/F,),.

When the two countries open trade, they create an integrated world economy whose pro-
duction of manufactures and food is the sum of the national outputs of the two goods. The
world relative supply of manufactures (RS,,,,,, ;) lies between the relative supplies in the
two countries. The world relative price of manufactures, (£,,/P.) e, ,,» therefore lies
between the national pretrade prices. Trade has increased the relative price of manufactures
in Japan and has lowered it in America.

The Pattern of Trade

[f trade occurs initially because of differences in relative prices of manufactures, how does
the convergence of P, /P; translate into a pattern of international trade? To answer this ques-
tion, we need to state some basic relationships among prices, production, and consumption.

[n a country that cannot trade, the output of a good must equal its consumption. If D, is
consumption of manufactures and D, consumption of food, then in a closed economy D,, =
Q,, and D, = Q.. International trade makes it possible for the mix of manufactures and
food consumed to differ from the mix produced. While the amounts of each good that a
country consumes and produces may differ, however, a country cannot spend more than it
earns: The value of consumption must be equal to the value of production. That is,

P, XD, +P. XD, =P, XQ,+P %XQ,. (3-8)
Equation (3-8) can be rearranged to yield the following:
D — Qp = (P /P) X(Qy, — Dy (3-9)

D. — Q_ is the economy’s food imports, the amount by which its consumption of food
exceeds its production. The right-hand side of the equation is the product of the relative
price of manufactures and the amount by which production of manufactures exceeds con-
sumption, that is, the economy’s exports of manufactures. The equation, then, states that
imports of food equal exports of manufactures times the relative price of manufactures.
While it does not tell us how much the economy will import or export, the equation does
show that the amount the economy can afford to import is limited, or constrained, by the
amount it exports. Equation (3-9) is therefore known as a budget constraint.?

Figure 3-12 illustrates two important features of the budget constraint for a trading
economy. First, the slope of the budget constraint is minus P,,/P,, the relative price of
manufactures. The reason is that consuming one less unit of manufactures saves the econ-
omy P, this is enough to purchase P,,/F, extra units of food. Second, the budget constraint
is tangent to the production possibility frontier at the point that represents the economy’s

2The constraint that the value of consumption equals that of production (or, equivalently, that imports equal

exports in value) may not hold when countries can borrow from other countries or lend to them. For now we
assume that these possibilities are not available and that the budget constraint (equation (3-9}) therefore holds.
International borrowing and lending are examined in Chapter 7, which shows that an economy's consumption
over time is still constrained by the necessity of paying its debts to foreign lenders.
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choice of production given the relative price of manufactures, shown in the figure as point 1.
That is, the economy can always afford to consume what it produces.

We can now use the budget constraints of Japan and America to construct a picture of the
trading equilibrivm. In Figure 3-13, we show the outputs, budget constraints, and con-
sumption choices of Japan and America at equilibrium prices. In Japan, the rise in the rel-
ative price of manufactures leads to a rise in the consumption of food relative to manufac-
tures and a fall in the relative output of food. Japan produces Q; of food but consumes D}
it therefore becomes a manufactures exporter and a food importer. In America, the post-
trade fall in the relative price of manufactures Jeads to a rise in the consumption of manu-
factures relative to food and a fall in the relative output of manufactures; America therefore
becomes a manufactures importer and a food exporter. In equilibrium Japan’s exports of
manufacturers must exactly equal America’s imports and Japan’s imports of food exactly
equal America’s exports. The qualities are shown by the equality of the two colored
triangles in Figure 3-13.

%come Distribution and the Gains From Trade

We have seen how production possibilities are determined by resources and technoiogy;
how the choice of what to produce is determined by the relative price of manufactures; how
changes in the relative price of manufactures affect the real incomes of different factors of
production; and how trade affects both relative prices and the economy’s budget constraint.
Now we can ask the crucial question: Who gains and who loses from international trade?
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Japan's imports of food are exactly equal to America’s exports, and America’s imports of manufac-
tures are exactly equal to Japan's exports.

We begin by asking how the welfare of particular groups is affected, and then how trade
affects the welfare of the country as a whole.

To assess the effects of trade on particular groups, the key point is that international trade
shifts the relative price of manufactures and food. Consider first what happens in Japan. We
are assuming that in the absence of trade Japan would have had a lower relative price of
manufactures than the rest of the world. If this is the case, trade, which leads to a conver-
gence of relative prices, will mean a rise in F,,/P,. In Japan, then (as we saw in the previous
section), the result of a rise in F,,/F; is that owners of capital are better off, workers experi-
ence an ambiguous shift in their position, and landowners are worse off.

In America, the effect of trade on relative prices is just the reverse: The relative price of
manufactures falls. So in America landowners are better off and capital owners worse off,
and the effect on workers is once again ambiguous.

The general outcome, then, is simple: Trade benefits the factor that is specific o the
export sector of each country but hurts the factor specific to the import-competing sectors,
with ambiguous effects on mobile factors.

Do the gains from trade outweigh the losses? One way you might try to answer this
question would be to sum up the gains of the winaers and the losses of the losers and com-
pare them. The problem with this procedure is that we are comparing welfare, an inherent-
ly subjective thing. Suppose that capitalists are dull people who get hardly any satisfaction
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out of increased consumption, while landowners are bons vivants who get immense plea-
sure out of it. Then one might well imagine that trade reduces the total amount of pleasure
in Japan. But the reverse could equally be true. More to the point, it is outside the province
of what we normally think of as economic analysis to try to figure out how much enjoyment
individuals get out of their lives.

A better way to assess the overall gains from trade is to ask a different question: Could
those who gain from trade compensate those who lose, and still be better off themselves? If
s0, then trade is potentially a source of gain to everyone.

To illustrate that trade is a source of potential gain for everyone, we proceed in three steps:

1. First, we notice that in the absence of trade the economy would have (o produce
what it consumed, and vice versa. Thus the consumption of the economy in the absence
of trade would have to be a point on the production possibility frontier. In Figure 3-14, a
typical pretrade consumption point is shown as point 2.

2. Next, we notice that it is possible for a trading economy to consume more of both
goods than it would have in the absence of trade. The budget constraint in Figure 3-14
represents all the possible combinations of food and manufactures that the country could
consumne given the world relative price of manufactures. Part of that budget constraint—
the part in the colored region—represents situations in which the economy consumes
more of both manufactures and food than it could in the absence of trade. Notice that this
result does not depend on the assumption that pretrade production and consumption was
at point 2; unless pretrade production was at point |, so that trade has no effect on pro-
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duction at all, there is always a part of the budget constraint that allows consumption of
more of both goods.

3. Finally, observe that if the economy as a whole consumes more of both goods,
then it is possible in principle to give each individual more of both goods. This would
make everyone better off. This shows, then, that it is possible to ensure that everyone is
better off as a result of trade. Of course, everyone might be still better off if they had less
of one good and more of the other, but this only reinforces the conclusion that everyone
can potentially gain from trade.

The fundamental reason why trade potentially benefits a country is that it expands the
economy's choices. This expansion of choice means that it is always possible to redistribute
income in such a way that everyone gains from trade.?

That everyone could gain from trade unfortunately does not mean that everyone actual-
ly does. In the real world, the presence of losers as well as winners from trade is one of the
most important reasons why trade is not free.

e Political Economy of Trade: A Preliminary View

Trade often produces losers as well as winners. This insight is crucial to understanding the
considerations that actually determine trade policy in the modern world economy. Trade
policy is examined in detail in Chapters 8 through 11; it is possible, however, to take a pre-
liminary view at this point.

There are two ways to look at trade policy (or any government policy): (1) Given its
objectives, what should the government do? What is its optimal trade policy? (2) What are
governments likely to do in practice? The income distribution effects of trade are important
to the first way of looking at the issue and are crucial to the second.

Optimal Trade Policy

Suppose a government wants to maximize the welfare of its population. If everyone were
exactly the same in tastes and in income there would be a straightforward solution: The gov-
ernment would choose policies that make the representative individual as well off as pos-
sible. In this homogeneous economy, free international trade would clearly serve the gov-
ernment’s objective, ,

When people are not exactly alike, however, the governmen(’s problem is less well-
defined. The government must somehow weigh one person’s gain against another person’s
loss. If, for example, the Japanese government is relatively more concerned about hurting
landowners than about helping capitalists, then international trade, which in our analysis
benefited capital owners and hurt landowners in Japan, might be a bad thing from the
Japanese government’s point of view.

3The argument that trade is beneficial because it enlarges an economy’s choices is much more general than this
picture. For a thorough discussion see Paul Samuelson, “The Gains from International Trade Once Again.” Eco-
nomic Journal 72 (1962}, pp. 820-829,
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There are many reasons why one group might matter more than another, but one of the
most compelling reasons is that some groups need special treatment because they are
already relatively poor. There is widespread sympathy in the United States for restrictions
on imports of garments and shoes, even though the restrictions raise consumer prices,
because workers in these industries are already poorly paid. The gains that affluent con-
sumers would realize if more imports were allowed do not matter as much to the U.S.
public as the losses low-paid shoe and garment workers would suffer.

Does this mean that trade should be allowed only if it doesn’t hurt lower-income people?
Few international economists would agree, In spite of the real importance of income dis-
tribution, most economists remain strongly in favor of more or less free trade. There are
three main reasons why economists do not generally stress the income distribution effects
of trade:

1. Income distribution effects are not specific to international trade. Every change in
a nation’s economy, including technological progress, shifting consumer preferences,
exhaustion of old resources and discovery of new ones, and so on, affects income distri-
bution. If every change in the economy were allowed only after it had been examined for
its distributional effects, economic progress could easily end up snarled in red tape.

2. It is always better to allow trade and compensate those who are hurt by it than to
prohibit the trade. ('This applies to other forms of economic change as well.) All modern
industrial countries provide some sort of “safety net” of income support programs (such
as unemployment benefits and subsidized retraining and relocation programs) that can
cushion the losses of groups hurt by trade. Economists would argue that if this cushion
is felt to be inadequate, more support rather than less trade is the right answer.

3. Those who stand to lose from increased trade are typically better organized than
those who stand to gain. This imbalance creates a bias in the political process that
requires a counterweight. It is the traditional role of economists to strongly support free
trade, pointing to the overall gains; those who are hurt usually have little trouble making
their complaints heard.

Most economists, then, while acknowledging the effects of international trade on income
distribution, believe that it is more important to stress the potential gains from trade than the
possible losses to some groups in a country, Economists do not, however, often have the
deciding voice in economic policy, especially when conflicting interests are at stake. Any
realistic understanding of how trade policy is determined must look at the actual motiva-
tions of policy. '

Income Distribution and Trade Politics

It is easy to see why groups that lose from trade lobby their governments to restrict trade
and protect their incomes. You might expect that those who gain from trade would lobby as
strongly as those who lose from it, but this is rarely the case. In the United States and in
most countries, those who want trade limited are more effective politically than those who
want it extended. Typically, those who gain from trade in any particular product are a
much less concentrated, informed, and organized group than those who lose.

A good example of this contrast between the two sides is the U.S. sugar industry. The
United States has limited imports of sugar for many years; at the time of writing the price of
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The modern theory of international
trade began with the demonstration by David
Ricardo, writing in 1817, that trade is mutuaily
beneficial to countries. We studied Ricardo’s
model in Chapter 2. Ricardo used his model to
argue for free trade, in particular for an end to the
tariffs that restricted England’s imports of food.
Yet almost surely the British economy of 1817
was better described by a specific factors model
than by the one-factor model Ricardo presented.

To understand the situation, recall that from the
beginning of the French Revolution in 1789 until
the defeat of Napoleon at Waterloo in 1815, Britain
was almost continuously at war with France. This
war interfered with Britain’s trade: Privateers
{pirates licensed by foreign governments) raided
shipping and the French attempted to impose a
blockade on British goods. Since Britain was an
exporter of manutactures and an importer of agri-
cultural products, this limitation of trade raised the
relative price of food in Britain. The profits of
manufacturers suffered, but landowners actually
prospered during the long war.

After the war, food prices in Britain fell. To
avoid the consequences, the pohitically influen-

SPECIFIC FACTORS AND THE BEGINNINGS OF TRADE THEORY

tial landowners were able to get legislation, the
so-called Corn Laws, that imposed fees to dis-
courage importation of grain. It was against these
Corn Laws that Ricardo was arguing,

Ricardo knew that repeal of the Corn Laws
would make capitalists better off but landowners
worse off. From his point of view this was all to
the good; a London businessman himself, he pre-
ferred hard-working capitalists to idle landed aris-
tocrats. But he chose to present his argument in the
form of a model that assumed away issues of inter-
nal income distribution.

Why did he do this? Almost surely the answer
is political: While Ricardo was in reality to some
extent representing the interest of a single group,
he emphasized the gains to the nation as a whole.
This was a clever and thoroughly modem strategy,
one that pioneered the use of economic theory as a
political instrument. Then as now, politics and
intellectual progress are not incompatible: The
Corn Laws were repealed more than a century and
a half ago, yet Ricardo’s model of trade remains
one of the great insights in economics.

sugar in the U.S. market was about twice its price in the world market. Most estimates put
the cost of U.S. consumers of this import limitation at about $2 billion a year—that is,
about $8 a year for every man, woman, and child. The gains to producers are much small-
er, probably less than haif as large.

If producers and consumers were equally able to get their interests represented, this
policy would never have been enacted. In absolute terms, however, each consumer suffers
very little. Eight dollars a year is not much; furthermore, most of the cost is hidden, because
most sugar is consumed as an ingredient in other foods rather than purchased directly.
Thus most consumers are unaware that the import quota even exists, let alone that it reduces
their standard of living. Even if they were aware, 38 is not a large enough sum (o provoke
people inte organizing protests and writing letters to their congressional representatives,

The sugar producers’ situation is quite different. The average sugar producer gains thou-
sands of dollars a year from the import quota. Furthermore, sugar producers are organized
int9 trade associations and cooperatives that actively pursue their members’ political inter-
ests. So the complaints of sugar producers about the effects of imports are loudly and
effectively expressed.

As we will see in Chapters 8 through 11, the politics of import restriction in the sugar
industry are an extreme example of a kind of political process that is common in international
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trade. That world trade in general became steadily freer from 1945 to 1980 depended, as we
will see in Chapter 9, on a special set of circumstances that controlled what is probably an
inherent political bias against international trade.

Sumary

1.

3.

6‘

International trade often has strong effects on the distribution of income within coun-
tries, so that it often produces losers as well as winners. Income distribution etfects
arise for two reasons: Factors of production cannot move instantaneously and cost-
lessly from one industry to another, and changes in an economy’s output mix have
differential effects on the demand for different factors of production.

A useful model of income distribution effects of international trade is the specific fac-
tors model, which allows for a distinction between general-purpose factors that can
move between sectors and factors that are specific to particular uses. In this model,
differences in resources can cause countries to have different relative supply curves,
and thus cause international trade.

In the specific factors model, factors specific to export sectors in each country gain
from trade, while factors specific to import-competing sectors lose. Mobile factors
that can work in either sector may either gain or lose.

Trade nonetheless produces overall gains in the limited sense that those who gain
could in principle compensate those who lose while still remaining better off than
before.

Most economists do not regard the effects of international trade on income distribu-
tion as a good reason to limit this trade. In its distributional effects, trade is no dif-
ferent from many other forms of economic change, which are not normally regulated.
Furthermore, economists would prefer to address the problem of income distribution
directly, rather than by interfering with trade flows.

Nonetheless, in the actual politics of trade policy income distribution is of crucial
importance. This is true in particular because those who lose from trade are usually a
much more informed, cohesive, and organized group than those who gain.

Key Terms

budget constraint, p. 53 production function, p. 39
diminishing returns, p. 41 production possibility frontier, p. 41
marginal product of labor, p. 40 specific factor, p. 39

mobife factor, p. 39 specific factors model, p. 39

Problems

1.

In 1986, the price of oil on world markets dropped sharply. Since the United States is
an oil-importing country, this was widely regarded as good for the U.S. economy. Yet
in Texas and Louisiana 1986 was a year of economic decline. Why?
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2. An economy can produce good | using labor and capital and good 2 using labor and
land. The total supply of labor is 100 units. Given the supply of capital, the outputs of
the two goods depends on labor input as follows:

Labor Input to Good 1 Output of Good 1 Labor Input to Good 2 Output of Good 2

0 0.0 0 0.0
10 25.1 10 39.8
20 38.1 20 52.5
30 48.6 30 61.8
40 57.7 40 69.3
50 66.0 50 75.8
60 73.6 60 81.5
70 80.7 70 86.7
80 87.4 80 91.4
90 93.9 90 95.9

100 100 100 ’ 100

a. Graph the production functions for good 1 and good 2.
b. Graph the production possibility frontier. Why is it curved?

3. The marginal product of labor curves corresponding to the production functions in
problem 2 are as follows:

Workers Employed MPL in Sector 1 MPL in Sector 2
10 1.51 1.59
20 1.14 1.05
30 0.97 0.82
40 0.87 0.69
50 0.79 0.61
60 0.74 0.54
70 0.69 0.50
80 0.66 0.46
90 0.63 043

100 0.60 0.40

a. Suppose that the price of good 2 relative to that of good | is 2. Determine graph-
ically the wage rate and the allocation of labor between the two sectors.

b. Using the graph drawn for problem 2, determine the output of each sector. Then
confirm graphically that the slope of the production possibility frontier at that
point equals the relative price.

c. Suppose that the relative price of good 2 falls to 1. Repeat (a) and (b).

d. Calculate the effects of the price change on the income of the specific factors in
sectors | and 2.

4. In the text we examined the impacts of increases in the supply of capital and land.

But what if the mobile factor, labor, increases in supply?

6l
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a. Analyze the qualitative effects of an increase in the supply of labor in the specif-
ic factors model, holding the prices of both goods constant.

b. Graph the eftect on the equilibrium for the numerical example in problems 2 and
3, given a relative price of 1, when the labor force expands from 100 to 140.
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g APPENDIX TO CHAPTER 3

Further Details on Specific Factors

The specific factors model developed in this chapter is such a convenient tool of analysis
that we take the time here to spell out some of its details more fully. We give a fuller treat-
ment of two related issues: (1) the relationship between marginal and total product within
each sector; {2) the income distribution effects of relative price changes.

Marginal and Total Product

In the text we illustrated the production function in manufacturing two different ways. In
Figure 3-1 we showed total output as a function of labor input, holding capital constant. We
then observed that the slope of that curve is the marginal product of labor and illustrated
that marginal product in Figure 3-2. We now want to demonstrate that the total output is
measured by the area under the marginal product curve, (Students who are familiar with cal-
culus will find this cbvious: Marginal product is the derivative of total, so total is the inte-
gral of marginal. Even tor these students, however, an intuitive approach can be helpful.)

In Figure 3A-1 we show once again the marginal product curve in manufacturing. Sup-
pose that we employ L,, person-hours. How can we show the total output of manufactures?
Let’s approximate this using the marginal product curve. First, let’s ask what would happen
if we used slightly fewer person-hours, say dL,, fewer. Then output would be less. The fall
in output would be approximately

dL,, X MPL,,,

that is, the reduction in the work force times the marginal product of labor at the inital level
of employment. This reduction in output is represented by the area of the colored rectangle
in Figure 3A-1. Now subtract another few person-hours; the output loss will be another rec-
tangle. This time the rectangle will be taller, because the marginal product of labor rises as
the quantity of labor falis. If we continue this process until all the labor is gone, our approx-
imation of the total output loss will be the sum of all the rectangles shown in the figure.
When no labor is employed, however, output will fall to zero. So we can approximate the
total output of the manufacturing sector by the sum of the areas of all the rectangles under
the marginal product curve.

This is, however, only an approximation, because we used the marginal product of only
the first person-hour in each batch of labor removed. We can get a better approximation if
we take smaller groups—the smaller the better. As the groups of labor removed get infini-
tesimally small, however, the rectangles get thinner and thinner, and we approximate ever
more closely the total area under the marginal product curve. In the end, then, we find that
the total output of manufactures produced with labor L,, is equal to the area under the mar-
ginal product of labor curve MPL, ,upto L,,.
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TR T AR R A A T
Figure 3A-1 | Showing that Output Is Equal to the Area Under
Tthe Marginal Product Curve

By approximating the marginal product Marginal product
curve with a series of thin rectangles, of labor, MPL,,
one can show that the total cutput
of manufactures is equal to the area
under the curve.

MPL,,

< Labor
dLM input, LM

Relative Prices and the Distribution of Income

Figure 3A-2 uses the result we just found to show the distribution of income within the
manufacturing sector for a given real wage. We know that employers will hire labor up to
the point where the real wage in terms of manutactures, w/P,,, equals the marginal product.
We can immediately read off the graph the total output t¢ manufactures as the area under
the marginal product curve. We can also read off the graph the part of manufacturing output
that is paid out as wages, which is equal to the real wage times employment, and thus to the
area of the rectangle shown. The part of the output that is kept by owners of capital, then, is
the remainder. We can determine the distribution of food production between labor and
landowners in the same way.

Suppose the relative price of manufactures now rises. We saw in Figure 3-7 that a rise in
P, /P: lowers the real wage in terms of manufactures while raising it in terms of food. The
effects of this on the income of capitalists and landowners can be seen in Figures 3A-3 and
3A-4. In the manufactures sector, the real wage is shown as falling from (w/PM)' to (w!PM)z;
as a result capitalists receive increased income. In the food sector, the real wage rises trom
(WIPF)1 to (w/PF)E, and landowners receive less income.

This effect on incomes is reinforced by the change in P,,/P; itself. Owners of capital
receive more income in terms of manufactures: their purchasing power is further increased
by the rise in the price of manufactures relative to food. Landowners receive less income
in terms of food; they are made still worse off because of the rise in the relative price of
manufactures.
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e

on of Income Within the Manufacturing Sector

Labor income is equal to the real wage Marginal product
times employment. The rest of output of labor, MPL,,
accrues as income to the owners of

capital.

w/P

MPL,,

Labor
input, LM

| A Rise in P, Benefits the Owners of Capital

The real wage in terms of manufac- Marginal product
tures falls, leading to a rise in the of labor, MPL,,
income of capital owners,
Increase in
1]
(wFy) capitalists’ income
(WP, )?
MPL,,
Labor

input, LM
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' Figure 3A-4 | A Rise in P, Hurts Landowners

The real wage in terms of food rises, Marginal product
reducing the income of land. of iabor, MPL,

Decling in landowners’

2
(w/PF) _ income

(wP,)'

MPL,

Labor
input, Lo




CHAPTER 4

Resources and Trade:
The Heckscher-Ohlin
Model

| f labor were the only factor of production, as the Ricardian model assumes, comparative
advantage could arise only because of international differences in labor productivity. In
the real world, however, while trade is partly explained by differences in labor productivi-
ty. it also reflects differences in countries’ resources. Canada exports forest products to the
United States not because its lumberjacks are more productive relative to their U.S. coun-
terparts than other Canadians but because sparsely populated Canada has more forested
land per capita than the United States. A realistic view of trade must allow for the impor-
tance not just of flabor, but of other factors of production such as land, capital, and miner-
al resources.

To explain the role of resource differences in trade, this chapter examines a model in
which resource differences are the only source of trade. This model shows that compara-
tive advantage is influenced by the interaction between nations’ resources (the relative
abundance of factors of production} and the technology of production (which influ-
ences the relative intensity with which different factors of production are used in the pro-
duction of different goods). The same idea was present in the specific factors model of
Chapter 3, but the model we study in this chapter puts the interaction between abundance
and intensity in sharper relief.

That international trade is largely driven by differences in countries’ resources is one of
the most influential theories in international economics. Developed by two Swedish econ-
omists, Eli Heckscher and Bertil Ohlin (Ohlin received the Nobel Prize in economics in
1977), the theory is often referred to as the Heckscher-Ohlin theory. Because the theory
emphasizes the interplay between the proportions in which different factors of production
are available in different countries and the proportions in which they are used in produc-
ing different goods, it is also referred to as the factor-proportions theory.

To develop the factor-proportions theory we begin by describing an economy that does
not trade, then ask what happens when two such economies trade with each other. Since
the factor-proportions theory is both an important theory and a controversial one, the chap-
ter concludes with a discussion of the empirical evidence for and against the theory. =
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‘ Model of a Two-Factor Economy

The simplest factor-proportions model is in many ways very similar to the specific factors
model developed in Chapter 3. As in that model, it 1s assumed that each economy is able to
produce two goods and that production of each good requires the use of two factors of pro-
duction. In this case, however, we no longer assume that one of the factors used in each
industry is specific to that industry. Instead, the same two factors are used in both sectors.
This leads to a somewhat more difficult model, but also to some important new insights.

Assumptions of the Model .

The economy we are analyzing can produce two goods: cloth (measured in yards) and food
(measured in calories). Production of these goods requires two inputs that are in limited
supply: labor, which we measure in hours, and land, which we measure in acres. Let us
define the following expressions:

@y~ = acres of land used to produce one yard of cloth

. = hours of labor used to produce one yard of cloth
a,r = acres of land used to produce one calorie of food
a, » = hours of labor used to produce one calorie of food
L = economy’s supply of labor

T = economy’s supply of land

Notice that we speak in these definitions of the quantity of land or labor used to produce
a given amount of food or cloth, rather than the amount required to produce that amount.
The reason for this change from the Ricardian mode! is that in a two-factor economy there
may be some room for choice in the use of inputs. A farmer, for example. may be able to
grow more food per acre if he or she is willing to use more labor input to prepare the soil,
weed, and so on. Thus the farmer may be able to choose to use less land and more labor per
unit of output. In each sector, then, producers will face not fixed input requirements (as in
the Ricardian model) but trade-offs like the one illustrated by curve // in Figure 4-1, which
shows alternative input combinations that can be used to produce one calorie of food.

What input choice will producers actually make? 1t depends on the relative cost of land
and labor. If land rents are high and wages low, farmers will choose to produce using rela-
tively little land and a lot of labor; if rents are low and wages high, they will save on labor
and use a lot of land. If w is the wage rate per hour of labor and r the cost of one acre of
land, then the input choice will depend on the ratio of these two factor prices, w/r.! The
relationship between factor prices and the ratio of land to labor use in production of food is
shown in Figure 4-2 as the curve FF,

There is a corresponding relationship between w/r and the land-labor ratio in cloth pro-
duction. This relationship is shown in Figure 4-2 as the curve CC. As drawn, CC lies to
the left of FF indicating that at any given factor prices production of food will always use
a higher ratio of land to labor than production of cloth. When this is true, we say that
production of food s land-intensive, while production of cloth is labor-intensive. Notice

1The optimal choice of the land-labor ratio is explored at greater length in the appendix to this chapter.
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R ey P

SSibllltleS in Food f’roduction

nput

A farmer can produce a calorie of food with Unit land input a,,

less land if he or she uses more labor, and in acres per calorie

vice versa,

Input combinations
thal produce one
calorie of food

f1

*Unit labor input, &, .
in hours per calorie

that the definition of intensity depends on the ratio of land to labor used in production, not
the ratio of land or labor to output. Thus a good cannot be both land- and labor-intensive.

Factor Prices and Goods Prices

Suppose for a moment that the economy produces both cloth and food. (This need not be
the case if the economy engages in international trade, because it might specialize com-
pletely in producing one good or the other; but let us temporarily ignore this possibility.)
Then competition among producers in each sector will ensure that the price of each good
equals its cost of production. The cost of producing a good depends on factor prices: If the
rental rate on land is higher, then other things equal the price of any good whose production
involves land input will also have to be higher.

The importance of a particular factor price to the cost of producing a good depends,
however, on how much of that factor the good’s production invelves. i cloth production
makes use of very little land, then a rise in the price of land will not have much effect on the
price of cloth; whereas if food production uses a great deal of land, a rise in land prices will
have a large effect on its price. We can therefore conclude that there is a one-to-one rela-
tionship between the ratio of the wage rate to the rental rate, w/r, and the ratio of the price
of cloth to that of food, F./F.. This relationship is illustrated by the upward-sloping curve
55 in Figure 4-3.2

It is possible to put Figures 4-2 and 4-3 together. In Figure 4-4, the left panel is
Figure 4-3 (of the 55 curve) turned on its side, while the right panel reproduces Figure 4-2.

2The relationship between goods prices and factor prices was clarified in a classic paper by Wolfgang Stolper und
Paul Samuelson, “Protection and Real Wages,” Review of Economic Studies 9 (1941), pp. 5873, and ix therefore
known as the Stolper-Samuelson effect.
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ot e
actor Prices and Input Choices

"Figure 4-2

In each sector, the ratic of land to labor used Wage-rental
in production depends on the cost of labor ratio, w/r
relative to the cost of land, w/r. The curve FF
shows the land-labor ratio choices in food cc
production, the curve CC the corresponding
choices in cloth production. At any given
wage-rental ratio, food production uses a
higher land-labor ratio; when this is the case,
we say that food production is land-intensive
and that cloth production is labor-intensive.

FF

Land-labar .
ratio, T/L

'h Figure 4-3 | Factor Prices and Goods Prices

Because cloth production is labor-intensive Relative price of
while food production is land-intensive, there cloth, Pe/Pg
is a one-to-one relationship between the

factor price ratio w/r and the relative price
of cloth £./F;.: the higher the relacive cost of g5
labor, the higher must be the relative price

of the labor-intensive good. The relationship

is illustrated by the curve SS.

Wage-rental
ratio, w/r

By putting these two diagrams together, we see what may seem at first to be a surprising
linkage of the prices of goods to the ratio of land to labor used in the production of each
good. Suppose that the relative price of cloth is (PC/PF)' (left panel of Figure 4-4); if the
economy produces both goods, the ratio of the wage rate to the rental rate on land must
equal (w/r)", This ratio then implies that the ratios of land to labor employed in the pro-
duction of cloth and food must be (T./L )" and (T./L )", respectively (right panel), If the rel-
ative price of cloth were to rise to the level indicated by (PC/PF)E, the ratio of the wage rate
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Given the relative price of cloth (P./R)', the ratio of the wage rate to the rental rate on land must
equal (w/r}. This wage-rental ratio then implies that the ratios of land to labor employed in the
production of cloth and food must be (T./L.}' and (T./L,)". If the relative price of cloth rises to
(P./P.}%, the wage-rental ratio must rise to (w/r)%. This will cause the land-labor ratio used in the
production of both goods to rise.

to the rental rate on land would rise to (w/r)?. Because land is now relatively cheaper the
ratios of land to labor employed in the production of cloth and food would therefore rise to
(T/LY and (/L)%

We can learn one more important lesson from this diagram. The left panel already tells
us that an increase in the price of cloth relative to that of food will raise the income of work-
ers relative to that of landowners. But it is possible to make a stronger statement: Such a
change in relative prices will unambiguously raise the purchasing power of workers and
lower the purchasing power of Iandowner% by raising real wages and lowering real rents in
terms of both goods.

How do we know this? When F /P, increases, the ratio of land to labor rises in both cloth
and food production. But as we saw in Chapter 3, in a competitive economy factors of pro-
duction are paid their marginal product—the real wage of workers in terms of cloth is equal
to the marginal productivity of labor in cloth production, and so on. When the ratio of land
to labor rises in producing either good, the marginal product of labor in terms of that good
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increases—-so workers find their real wage higher in terms of both goods. On the other
hand, the marginal product of land falls in both industries. so landowners find their real
income lower in terms of both goods.

In this model, then, as in the specific factors model, changes in relative prices have
strong effects on income distribution. Not only does a change in goods prices change the
distribution of income; it always changes it so much that owners of one factor of production
gain while owners of the other are made worse off.

Resources and Output

We can now complete the description of a two-factor economy by describing the relation-
ship between goods prices, factor supplies, and output.

Suppose that we take the relative price of cloth as given. We know from Figure 4-4 that
this determines the wage-rental ratio w/#, and thus the ratio of land to labor used in the pro- -
duction of both cloth and food. But the economy must fully employ its supplies of labor and
land. 1t is this last condition that determines the allocation of resources between the two
industries and, therefore, the economy’s output.

A convenient way to analyze the allocation of resources in a two-factor economy is to
use a “box diagram” like Figure 4-5. The width of the box represents the economy’s total
supply of labor; the height of the box its total supply of land. The allocation of resources
between two industries can be represented by a single point within the box, such as point 1.
We measure the use of labor and land in the cloth sector as the horizontal and vertical dis-
tances of such a point from O,.; thus at point 1 O.L. is the labor used in cloth production
and O, T is the land used in cloth production, We measure inputs into the food sector
starting from the opposite corner: QL. is the labor, O T, the land used in food production.

How can we determine the location of this resource allocation point? From Figure 4-4
we know that given goods prices, we can determine the ratio of land to labor in cloth pro-
duction, 7./L,.. Draw a straight line from O, whose slope equals that land-labor ratio, such
as the line O-C; point | must lie on this line. Similarly, the known land-labor ratio in food
production determines the slope of another line, O.F, point 1 must also lie on this line.
(O, F is steeper than O.C, because, as we saw earlier, the ratio of land to labor is higher in
food than in cloth production.) Thus the economy’s resource allocation is identified by the
point at which the two lines representing land-labor ratios cross—here, at point 1.°

Given the prices of cloth and food and the supplies of land and labor, then, it is possible
to determine how much of each resource the economy devotes to the production of each
good; and thus also to determine the economy’s output of each good. The next question is
how these outputs change when the economy’s resources change.

The initially surprising answer is shown in Figure 4-6, which shows what happens when
the economy’s supply of land is increased, holding both goods prices and the labor supply
fixed. With the increased supply of land the box is taller. This means that inputs into food
production can no longer be measured from O, (now labeled O }), but must be measured

3Some readers may notice that 0,.C and O, F need not intersect inside the box. What happens then? The answer is
that in that case the economy specializes in producing only one good. and uses all its land und labor to produce
that good. Remember that the relationship between goods prices and factor prices shown in Figures 4-3 and 4-4
depends on the assumption that the economy is producing both goods.
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The sides of the box measure the economy’s total supplies of labor (horizontal axis) and land
(vertical axis). Inputs into cloth production are measured from the lower-left corner; inputs into
food production from the upper-right corner. Given the land-labor ratio in cloth production, T /L,
the cloth industry’s employment of resources must lie on the line O,C, which is a line drawn from
the origin with the slope T_/L_. Similarly, the food industry’s employment of resources must lie on
the line O.F. The allocation of resources can therefore be read off from point 1, where these lines
intersect.

from the corner of the new, enlarged box, 07, and the original line O} F' must be replaced
with O2F 2. The resource allocation point must therefore move from | to 2.

What is surprising about this result? Notice that the quantities of labor and land used in
cloth production actually fall, from L} and T} to L2 and T;.. Thus an increase in the econ-
omy's supply of land will, holding prices constant, lead to a fall in the output of the labor-
intensive good. What happens to the land and labor no longer used in cloth production? It is
now used in the food sector, whose output must have risen more than proportionately to the
increase in land supply; for example, if land supply were to rise by 10 percent, food output
might rise by 15 or 20 percent.

The best way to think about this result is in terms of how tesources aftect the economy’s
production possibilities. In Figure 4-7 the curve TT"' represents the economy’s production
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An increased land supply makes the box representing the economy’s resources taller; resources
allocated to food production must now be measured from O}, If goods prices remain unchanged,
and thus factor prices and land-labor ratios remain the same, resources allocation moves from
point | to point 2, with more land and more labor devoted to food production. The ocutput of
clothing falls, while output of food rises more than proportionately to the increase in land supply.

possibilities before the increase 1n land supply. Output is at point 1, where the slope of the
production possibility frontier equals minus the relative price of cloth, —F,./P, and the
economy produces Q! and Q. of cloth and food. The curve 777 shows the production pos-
sibility frontier after an increase in land supply. The production possibility frontier shifts out
to T'T,, that is, the economy could produce more of both cloth and food than before. The out-
ward shift of the frontier is, however, much larger in the direction of food than of clothing,
that is, there is a biased expansion of production possibilities which occurs when the pro-
duction possibility frontier shifts out much more in one direction than in the other. In this
case, the expansion is so strongly biased toward food production that at unchanged relative
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: Figure 4-7 | Resources and Production Possibilities

An increase in the supply of Output of
land shifts the economy’s pro- food, Qg
duction possibility frontier
outward from TT' to TT? but
does so disproportionately in
the direction of food produc-
tion. The result is that at an
unchanged relative price of
cloth (indicated by the slope
—F.1P.), cloth production actu-
ally declines from Q/ to Q2.

- slope = ~P./F

Qutput of
cloth, Q.

prices production moves from point | to point 2, which involves an actual fall in cloth
output from Q. to Q2 and a large increase in food output from @} to Q2.

The biased effect of increases in resources on production possibilities is the key to
understanding how differences in resources give rise to international trade.* An increase in
the supply of land expands production possibilities disproportionately in the direction of
food production, while an increase in the supply of labor expands them disproportionately
in the direction of cloth production. Thus an economy with a high ratic of land to labor will
be relatively better at producing food than an economy with a low ratio of land to labor.
Generally, an economy will tend to be relatively effective at producing goods that are
intensive in the factors with which the country is relatively well-endowed.

ects of International Trade Between Two-Factor Economies

Having outlined the production structure of a two-factor economy, we can now look at
what happens when two such economies, Home and Foreign, trade. As always, Home and
Foreign are similar along many dimensions. They have the same tastes and therefore have

4The biased effect of resource changes on production was pointed out in a paper by the Polish economist
T. M. Rybczynski, “Factor Endowments and Relative Commodity Prices,” Economica 22 (1933), pp. 336-341.
It is therefore known as the Rybozynski effect.
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identical relative demands for food and cloth when faced with the same relative price of the
two goods. They also have the same technology: A given amount of land and labor yields
the same output of either cloth or food in the two countries. The only difference between the
countries is in their resources: Home has a higher ratio of labor to land than Foreign does.

Relative Prices and the Pattern of Trade

Since Home has a higher ratio of labor to land than Foreign, Home is labor-abundant and
Foreign 1s land-abundant. Note that abundance 1s defined in terms of a ratio and not in
absolute quantities. If America has 80 million workers and 200 million acres {(a labor-to-
land ratio of one-to-two-and-a-half), while Britain has 20 million workers and 20 million
acres {a labor-to-land ratio of one-to-one) we consider Britain to be labor-abundant even
though it has less total labor than America. “Abundance” is always defined in relative
terms, by comparing the ratio of labor to land in the two countries, so that no country is
abundant in everything.

Since cloth is the labor-intensive good, Home’s production possibility frontier relative to
Foreign’s is shifted out more in the direction of cloth than in the direction of food. Thus,
other things equal, Home tends to produce a higher ratio of cloth to food.

Because trade leads to a convergence of relative prices, one of the other things that will
be equal is the price of cloth relative to food. Because the countries differ in their factor
abundances, however, for any given ratio of the price of cloth to that of food Home will pro-
duce a higher ratio of cloth to food than Foreign will: Home will have a larger relative
supply of cloth. Home’s relative supply curve, then, lies to the right of Foreign’s.

The relative supply schedules of Home (RS} and Foreign (RS*) are iliustrated in
Figure 4-8. The relative demand curve, which we have assumed to be the same for both
countries, is shown as RD. If there were no international trade, the equilibrium for Home
would be at point !, the equilibrium for Foreign at point 3. That is, in the absence of trade
the relative price of cloth would be lower in Home than in Foreign.

When Home and Foreign trade with each other, their relative prices converge. The rela-
tive price of cloth rises in Home and declines in Foreign, and a new world relative price of
cloth is established at a point somewhere between the pretrade relative prices, say at point 2.
In Home, the rise in the relative price of cloth leads to a rise in the production of cloth and
a decline in relative consumption, so Home becomes an exporter of cloth and an importer of
food. Conversely, the decline in the relative price of cloth in Foreign leads it to become an
importer of cloth and an exporter of food.

To sum up what we have learned about the pattern of trade; Home has a higher ratic of
labor to land than Foreign; that is, Home is abundant in labor and Foreign is abundant in
land. Cloth production uses a higher ratio of labor to land in its production than food; that
is, cloth is labor-intensive and food is land-intensive. Home, the labor-abundant country,
exports cloth, the labor-intensive good; Foreign, the land-abundant country, exports food,
the land-intensive good. The general statement of the result is: Countries tend to export
goods whose production is intensive in fuctors with which they are abundanily endowed.

Tradg and the Distribution of Income

Trade produces a convergence of relative prices. Changes in relative prices, in turn, have
strong effects on the relative earnings of labor and land. A rise in the price of cloth raises the
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purchasing power of labor in terms of both goods while lowering the purchasing power of
land in terms of both goods. A rise in the price of food has the reverse effect. Thus interna-
tional trade has a powerful effect on income distribution. In Home, where the relative price
of cloth rises, people who get their income from labor gain from trade but those who derive
their income from land are made worse off. In Foreign, where the relative price of cioth falls,
the opposite happens: Laborers are made worse off and landowners are made better off.

The resource of which a country has a relatively large supply (labor in Home, land in
Foreign) is the abundant factor in that country, and the resource of which it has a relatively
small supply (land in Home, labor in Foreign) is the scarce factor. The general conclusion
about the income distribution effects of international trade is: Owners of a country’s abun-
dant factors gain from trade, but owners of a country’s scarce factors lose.

This conclusion is similar to the one reached in our analysis of the case of specific fac-
tors. There we found that factors of production that are “stuck” in an import-competing
industry lose from the opening of trade. Here we find that factors of production that are
used intensively by the import-competing industry are hurt by the opening of trade. As a
practical matter, however, there is an important difference between these two views. The
specificity of factors to particular industries is often only a temporary problem: Garment
makers cannot become computer manufacturers overnight, but given time the U.S. econo-
my can shift its manufacturing employment from declining sectors to expanding ones.
Thus income distribution effects that arise because labor and other tactors of production are
immobile represent a temporary, transitional problem (which is not to say that such effects
are not painful to those who lose). In contrast, effects of trade on the distribution of income
among land, labor, and capital are more or less permanent.
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We will see shortly that the trade pattern of the United States suggests that compared
with the rest of the world the United States is abundantly endowed with highly skilled
labor and that low-skilled labor is correspondingly scarce. This means that international
trade tends to make low-skilled workers in the United States worse off—not just tem-
porarily, but on a sustained basis. The negative effect of trade on low-skilled workers
poses a persistent political problem. Industries that use low-skilled labor intensively, such
as apparel and shoes, consistently demand protection from foreign competition, and their
demands attract considerable sympathy because low-skilled workers are relatively badly
oft to begin with.

The distinction between income distribution effects due to immobility and those due to
differences in factor intensity also reveals that there is frequently a conflict between short-
term and long-term interests in trade. Consider a highly skilled U.S. worker who is
employed in an industry that is intensive in low-skilled labor. Her short-term interest is to
restrict international trade, because she cannot instantly shift jobs. Over the long term,
however, she would be better oft with free trade, which will raise the income of skilled
workers generally.

Factor Price Equalization

In the absence of trade, labor would earn less in Home than in Foreign, and land would earn
more. Without trade, labor-abundant Home would have a lower relative price of cloth than
land-abundant Foreign, and the difference in relative prices of goods implies an even larger
difference 1n the relative prices of factors.

When Home and Foreign trade, the relative prices of goods converge. This convergence,
in turn, causes convergence of the relative prices of land and labor. Thus there is clearly a
tendency toward equalization of factor prices. How far does this tendency go?

The surprising answer 1s that in the model the tendency goes all the way. International
trade leads to complete equalization of factor prices. Although Home has a higher ratio of
labor to land than Foreign, once they trade with each other the wage rate and the rent on
land are the same in both countries. To see this, refer back to Figure 4-3, which shows that
given the prices of cloth and food we can determine the wage rate and the rental rate with-
out reference to the supplies of land and labor. If Home and Foreign face the same relative
prices of cloth and food, they will also have the same factor prices.

To understand how this equalization occurs, we have to realize that when Home and For-
eign trade with each other more is happening than a simple exchange of goods. In an indi-
rect way the two countries are in effect trading factors of production. Home lets Foreign
have the use of some of its abundant labor, not by selling the labor directly but by trading
goods produced with a high ratio of labor to land for goods produced with a low labor-land
ratio. The goods that Home sells require more labor to produce than the goods it receives in
return; that is, more labor is embodied in Home’s exports than in its imports. Thus Home
exports its labor, embodied in its labor-intensive exports. Conversely, Foreign’s exports
embody more land than its imports, thus Foreign is indirectly exporting its land. When
viewed this way, it is not surprising that trade leads to equalization of the two countries’
factor prices. '

Although this view of trade 1s simple and appealing, there is a major problem: In the real
world factor prices are not equalized. For example, there is an extremely wide range of
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Comparative Intarnational Wage
Rates {United States = 100)

. Table 4.1

Hourly compensation

Country of production workers, 2000
United States 100
Germany 121
Japan 111
Spain 55
South Korea 4] .
Portugal 24
Mexico 12
F Sri Lanka* 2
#1969

Source: Bureau of Labor Statistics, Foreign Labor Statistics Home Fage.

wage rates across countries (Table 4-1). While some of these differences may retlect dif-
ferences in the quality of labor, they are too wide to be explained away on this basis alone.

To understand why the model doesn’t give us an accurate prediction, we need to look at
its assumptions. Three assumptions crucial to the prediction of factor price equalization are
in reality certainly untrue. These are the assumptions that (1) both countries produce both
goods; {2) technologies are the same; and (3) trade actually equalizes the prices of goods in
the two countries.

1. To derive the wage and rental rates from the prices of cloth and food in
Figure 4-3, we assumed that the country produced both goods. This need not, however,
be the case. A country with a very high ratio of labor to land might produce only cloth,
while a country with a very high ratio of land to labor might produce only food. This
implies that factor price equalization occurs only if the countries involved are suffi-
ciently similar in their relative factor endowments. (A more thorough discussion of this
point is given in the appendix to this chapter.) Thus, factor prices need not be equalized
between countries with radically different ratios of capital to labor or of skilled to
unskilled labor. _

2. The proposition that trade equalizes factor prices will not hold if countries have
different technologies of production. For example, a country with superior technology
might have both a higher wage rate and a higher rental rate than a country with an infe-
rior technology. As described later in this chapter, recent work suggests that it 1s essen-
tial to allow for such differences in technology to reconcile the factor proportions model
with actual data on world trade.

3. Finally, the proposition of complete factor price equalization depends on complete
convergence of the prices of goods. In the real world, prices of goods are not fully
equalized by international trade. This lack of convergence is due to both natural barriers
(such as transportation costs) and barriers to trade such as tariffs, import quotas, and
other restrictions.
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CASE STUDY

North-South Trade and Income Inequality

Between the late 1970s and the early 1990s there was a sharp increase in the inequality of
wages In the United States. For example, while the real wage of male workers at the 90th per-
centile (i.e., those earning more than the bottom 90 percent but less than the top 10 percent)
rose 15 percent between 1970 and 1989, that of workers at the 10th percentile fell by 25 per-
cent over the same period. The growing inequality of wages in the United States has arguably -
worsened the country’s social problems: Falling wages at the bottom have made it more diffi- -
cult for families to climb out of poverty, while the contrast between stagnating incomes for
many families and rapidly rising incomes at the top may have contributed 1o a general social
and political malaise.

Why has wage inequality increased? Many observers attribute the change to the growth of
world trade and in particular to the growing exports of manufactured goods from newly indus-
trializing economies (NIEs), such as South Korea and China. Until the 1970s trade between
advanced industrial nations and less-developed economies—often referred to as “North-South”
trade because most advanced nations are still in the temperate zone of the Northern Hemi-
sphere—consisted overwhelmingly of an exchange of Northern manufactures for Southern raw
materials and agricoltural goods, such as oil and coffee. From 1970 onward, however. former
raw material exporters increasingly began to sell manufactured goods to high-wage countries
like the United States. As Table 4-2 shows, between the early 1970s and the mid 1990s, devel-
oping countries dramatically changed the kinds of goods they exported, moving away from their
tradittonal reliance on agricultural and mineral products to a focus on manufactured goods.
While NIEs also provided a rapidly growing market for exports from the high-wage nations, the
exports of the newly industrializing economies obviously diftered greatly in tactor intensity from
their imports. Overwhelmingly, NIE exports to advanced nations consisted of clothing, shoes,
and other relatively unsophisticated products whose production is intensive in unskilled labor,
while advanced-country exports to the NIEs consisted of capital- or skill-intensive goods such as
chemicals and aircraft. SR

To many observers the conclusion seemed straightforward: What was happening was a move
toward factor price equalization. Trade between advanced countries that are abundant in capital
and skill and NIEs with their abundant supply of unskilied labor was raising the wages of -
highly skilled workers and lowering the wages of less-skilled workers iin the skill- and capital- -
abundant countries, just as the factor proportions model predicts.

. Table 4-2 | Composition of Devélo&%g—-= ory Exports (Percent of Total)

Agricultural Mining Manufactured
Products Products Goods
1973 30 47.5 _ 22
1995 14 22.5 62.5

Source: World Trade Organization
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This is an argument with much more than purely academic significance. If one regards the
growing inequality of income in advanced nations as a serious problem, as many people do, and
if one also believes that growing world trade is the main canse of that problem, it becomes dif-
ficult to maintain the traditional support of economists for free trade. (As we pointed out in
Chapter 3, in principle taxes and government payments can offset the effect of trade on income
distribution, but one may argue that this is unlikely to happen in practice.) Some influential com-
mentators have argued that advanced nations will have to restrict their trade with low-wage
countries if they want to remain basically middle-class societies.

While some economists believe that growing trade with low-wage countries has been the main
cause of growing inequality of income in the United States, however, most empirical workers
believed at the time of writing that international trade has been at most a contributing factor to that
growth, and that the main causes lie elsewhere.® This skepticism rested on four main observations.

First, although advanced countries were exporting capital-intensive goods and importing
labor-intensive goods, as of the early 1990s there had been virtually no change in the distribution
of income between capital and labor; the share of compensation (wages plus benefits) in U.S.
national income was the same (73 percent) in 1993 as it had been ip 1973. So at most the trade
story could apply to a shift in the distribution of income between skilled and unskilled workers,
rather than between workers and capital.

Second, the factor proportions model says that international trade affects the income distrib-
ution via a change in relative goods prices. So if international trade was the main driving force
behind growing income inequality, there ought to be clear evidence of a rise in the price of skill-
intensive products compared with those of unskilled-labor-intensive goods. Studies of interna-
tional price data, however, failed to find clear evidence of such a change in relative prices.

Third, the model predicts that relative factor prices should converge: If wages of skilled
workers are rising and those of unskilled workers falling in the skill-abundant country, the
reverse should be happening in the labor-abundant country. While data on wages and income
distribution in the NIEs are poor, casual observation suggested that in many countries, notably
in China, the reverse was true; Income inequality was increasing at least as rapidly in the NIEs
as in the advanced countries, and skilled workers were doing very well.

Fourth, although trade between advanced countries and NIEs has grown rapidly, it still con-
stitutes only a small percentage of total spending in the advanced nations. As a result, estimates
of the “factor content” of this trade—the skilled labor exported, in effect, by advanced countries
embodied in skill-intensive exports, and the unskilled labor, in effect, imported in labor-intensive
exports—are stilt only a small fraction of the total supplies of skilled and unskilled labor. This
suggests that these trade flows cannot have had a very large impact on income distribution.

What, then, is responsible for the growing gap between skilled and vunskilled workers in the
United States? The view of the majority is that the villain is not trade but technology, which has
devalued less-skilled work. The view that trade is in fact the main explanation still has a number
of adherents, however.

SAmong the important entries in the discussion of the impact of trade on income distribution have been Robent
Lawrence and Matthew Slaughter, “Trade and U.S. Wages: Giant Sucking Sound or Small Hiccup?” Brookings
Papers on Economic Activity 1:1993; Jeffrey Sachs and Howard Shatz, “Trade and Jobs in U.5. Manufacturing,”
Brookings Papers on Economic Activiry 1:1994; and Adrian Wood, North-South Trade, Employment, and Income
Ineguality, Oxford: Clarendon, 1994. For a survey of this debate and related issues. see Robert Lawrence. Singfe
Worldd, Divided Nations: Globalization and OECD Labor Markets, Paris: OECD, 1995.
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%pirical Evidence on the Heckscher-Ohlin Model

Since the factor-proportions theory of trade is one of the most influential ideas in interna-
tional economics, it has been the subject of extensive empirical testing.

Testing the Heckscher-Ohlin Model

Tests on U.S. Data. Until recently, and to some extent even now, the United States has
been a special case among countries. The United States was until a few years ago much
wealthier than other countries, and U.S. workers visibly worked with more capital per
person than their counterparts in other countries. Even now, although some Western Euro-
pean countries and Japan have caught up, the United States continues to be high on the scale
of countries as ranked by capital-labor ratios.

One would expect, then, that the United States would be an exporter of capital-intensive
goods and an importer of labor-intensive goods. Surprisingly, however, this was not the case
in the 25 years after World War II. In a famous study published in 1953. the economist
Wassily Leontief (winner of the Nobel Prize in 1973) found that U.S, exports were less
capital-intensive than U.S. imports.® This result is known as the Leontief paradox. It is the
single biggest piece of evidence against the factor-proportions theory.

Table 4-3 illustrates the Leontief paradox as well as other information about U.S. trade
patterns. We compare the factors of production used to produce $1 million worth of 1962
U.S. exports with those used to produce the same value of 1962 U.S. imports. As the first
two lines in the table show, Leontief’s paradox was still present in that year: U.S, exports
were produced with a lower ratio of capital to labor than U.S. imports. As the rest of the
table shows, however, other comparisons of imports and exports are more in line with
what one might expect. The U.S. exported products that were more skilled labor-intensive
than its imports as measured by average years of education. We also tended to export prod-
ucts that were “technology-intensive,” requiring more scientists and engineers per unit of
sales. These observations are consistent with the position of the United States as a high-skill
country, with a comparative advantage in sophisticated products.

Why, then, do we observe the Leontief paradox? No one is quite sure. A plausible expla-
nation, however, might be the following: The United States has a special advantage in pro-
ducing new products or goods made with innovative technologies such as aircraft and
sophisticated computer chips. Such products may well be less capital-intensive than prod-
ucts whose technology has had time to mature and become suitable for mass production
techniques. Thus the United States may be exporting goods that heavily use skilled labor
and innovative entrepreneurship, while importing heavy manufactures (such as automo-
biles) that use large amounts of capital.”

¢See Leontief, *Domestic Production and Foreign Trade: The American Capital Position Re-Examined,” Pro-
ceedings of the American Philesophical Society 97 (1953), pp. 331-349.

TRecent studies point to the disappearance of the Leontief paradox by the early 1970s. For example, see Robert M.
Stern and Keith E. Maskus, “Determinants of the Structure of U.S. Foreign Trade, 1958-76." Journal of Inter-
aarional Economics 11 (May 1981), pp. 207-224. These studies show, however, the continuing importance of
hunian capital in explaining U.S. exports.
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. Table 4-3 | Factor Content of .S, Exports and Imports for 1962

Imports Exports

Capital per million dollars $2,132,000 $1.876,000
Labor {person-years) per million dollars 119 131
Capital-labor ratio (dollars per worker) $17,916 $14,321
Average years of education per worker 9.9 10.1
Proportion of engineers and scientists in work force 0.0189 0.0255

Source: Rebert Baldwin, “Determinants of the Commodity Structure of 11.S. Trade.” American Economic Review
61 (March 1971), pp. 126-145. ‘

Tests on Global Data. More recently, economists have attempted to test the Heck-,

scher-Ohlin model using data for a large number of countries. An important study by
Harry P. Bowen, Edward E. Leamer, and Leo Sveikauskas® was based on the idea, described
earlier, that trading goods is actually an indirect way of trading factors bf production. Thus
if we were to calculate the factors of production embodied in a country’s exports and
imports, we should find that a country is a net exporter of the factors of production with
which it is relatively abundantly endowed, a net importer of those with which it is relatively
poorly endowed.

Table 4-4 shows one of the key tests of Bowen et al. For a sample of 27 countries and
12 factors of production, the authors calculated the ratio of each country’s endowment of
each factor to the world supply. They then compared these ratios with each country’s share of
world income. If the factor-proportions theory was right, a country would always export fac-
tors for which the factor share exceeded the income share, import factors for which it was
less. In fact, for two-thirds of the factors of production, trade ran in the predicted direction
less than 70 percent of the time. This result confirms the Leontief paradox on a broader
level: Trade often does not run in the direction that the Heckscher-Ohlin theory predicts.

Tests on North-South Trade. Although the overall pattern of international trade
does not seem to be very well accounted for by a pure Heckscher-Ohlin model, North-South
trade in manufactures seems to fit the theory much better (as our case study on North-South
trade and income distribution already suggested). Consider, for example, Table 4-5, which
shows some elements of the trade between the United States and South Korea.

Clearly the goods that the United States exports to South Korea are very different from
those it imports in return! And it is also clear that the U.S. exports tend to be sophisticated,
skill-intensive products like scientific instruments, while South Korean exports are still
largely simple products like shoes. One would therefore expect that the predictions of the
Heckscher-Ohlin model might fook considerably better when applied to North-South trade
than they do for overall international trade. And this turns out to be true in most studies.”

#See Bowen, Leamer, and Sveikauskas, “Muiticouniry, Multifactor Tests of the Factor Abundance Theory,” Amer-
fcan Economic Review 77 (December 1987), pp. 791-809.

*See Adrian Wood. “Give Heckscher and Ohlin a Chance!” Welnwirtschaftiiches Archiv 130 (January 1994),
pp. 20-49.
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- Table 4-4 | Testing the Heckscher-Ohlin Modef

Factor of Production Predictive Success®
Capital 0.52

Labor 0.67
Professional workers 0.78
Managerial workers 0.22
Clerical workers 0.59

Sales workers 0.67
Service workers 0.67 .
Agricultural workers 0.63
Production workers 0.70

Arable land 0.70
Pasture land 0.52

Forest 0.70

*Fraction of countries for which net exports of factor runs in predicted direction.

Source: Harry P. Bowen, Edward E. Leamer, and Leo Sveikauskas, “Multicountry,
Muliifactor Tests of the Factor Abundance Theory,” American Economic Review 77
(December 1987), pp. 791-800,

- Table 4-5 | Trade Between the United States and South Korea,
1992 {mniiion dollars) :

U.S. Exports to U.S. Imports from

Type of Product South Korea South Korea
Chemicals, plastics, pharmaceuticals 1340 105
Power-generating equipment 705 93
Professional and scientific instruments 512 96
Transport equipment other than road

vehicles (mainly aircraft) 1531 78
Clothing and shoes 11 4203

Source: Statistical Abstract of the United States, 1994.

These findings do not, however, contradict the observation that overall the Heckscher-
Ohlin model does not seem to work very well, because North-South trade in manufactures
accounts for only about 10 percent of total world trade.

The Case of the Missing Trade. In an influential recent paper, Daniel Trefler'®
points out a previously overlooked empirical problem with the Heckscher-Ohlin model. He
notes that if one thinks about trade in goods as an indirect way of trading factors of

®Daniel Trefier, “The case of the missing trade and other mysteries,” American Economic Review, 85 (December
1995}, pp. 1029-10406,
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production, this predicts not only the direction but the volume of that trade. Factor trade in
general turns out to be much smaller than the Heckscher-Ohlin model predicts.

A large part of the reasen for this disparity comes from a false prediction of large-scale
trade in labor between rich and poor nations. Consider the United States, on one side, and
China on the other. The United States has about 25 percent of world income but only about
5 percent of the world’s workers; so a simple factor-proportions story would suggest that
U.S. imports of labor embodied in trade should be huge, something like four times as large
as the nation’s own labor force. In fact, calculations of the factor content of U.S. trade show
only small net imports of labor. Conversely, China has less than 3 percent of world income
but approximately 15 percent of the world’s workers; it therefore “should” export most of
its labor via trade—but it does not.

Many trade economists now believe that this puzzle can be resolved only by dropping
the Heckscher-Ohlin assumption that technologies are the same across countries. The way
this resolution works is roughly as follows: if workers in the United States are much more
efficient than those in China, then the “effective™ labor supply in the United States is much
larger compared with that of China than the raw data suggest—and hence the expected
volume of trade between labor-abundant China and labor-scarce America is correspond-
ingly less. As we pointed out earlier, technological differences across countries are also one
likely explanation for the dramatic failure of factor-price equalization to hold, as docu-
mented in Table 4-1.

If one makes the working assumption that technological differences between countries
take a simple multiplicative form—that is, that a given set of inputs produces only & times
as much in China as it does in the United States, where & is some number less than 1—it is
possible to use data on factor trade to estimate the relative efficiency of production in dif-
ferent countries. Table 4-6 shows Trefler’s estimates for a sample of countries; they suggest
that technological differences are in fact very large.

But in any case, once we conclude that technology varies across countries, why should
we assume that it is the same across all industries? Why not suppose instead that different
countries have specific areas of expertise: the British are good at software, the Italians at
furniture, the Americans at action movies, and so on? In that case the pattern of interna-
tional trade might be determined as much by these differing technological capacities as by
factor endowments.

Implications of the Tests

The mixed results of tests of the factor-proportions theory place international economists in
a difficult position. We saw in Chapter 2 that empirical evidence broadly supports the
Ricardian model’s prediction that countries will export goods in which their labor is espe-
cially productive. Most international economists, however, regard the Ricardian model as
too limited to serve as their basic model of international trade. By contrast, the Heckscher-
Ohlin model has long occupied a central place in trade theory, because it allows a simulta-
neous treatment of issues of income distribution and the pattern of trade. So the model that
predicts trade best is too limiting for other purposes, while there 1s by now strong evidence
against the pure Heckscher-Ohlin model.

While the Heckscher-Ohlin model has been less successful at explaining the actual pat-
terns of international trade than one might hope, it remains vital for understanding the
effects of trade, especially its effects on the distribution of income. Indeed, the growth of
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Table 4-6 | Estimated Technologlcal Eﬁ“uency, 1983

{United States = I) e

Country

Bangladesh 0.03
Thailand 0.17
Hong Kong 0.40
Japan 0.70
West Germany 0.78

Source: Trefler, American Economic Review, (December 1995}, p. 1037,

North-South trade in manufactures—a trade in which the factor intensity of the North’s
imports is very different from that of its exports—has brought the factor proportions
approach into the center of practical debates over international trade policy.

Summary

1.

To understand the role of resources in trade we develop a model in which two goods
are produced using two factors of production. The two goods differ in their factor
intensity, that is, at any given wage-rental ratio, production of one of the goods will
use a higher ratio of land to labor than production of the other.

As long as a country produces both goods, there is a one-to-one relationship between
the relative prices of goods and the relative prices of factors vsed to produce the
goods. A rise in the relative price of the labor-intensive good will shift the distribution
of income in favor of labor, and will do so very strongly: The real wage of labor will
rise in terms of both goods, while the real income of landowners wili fall in terms of
both goods.

An increase in the supply of one factor of production expands production possibili-
ties, but in a strongly biased way: At unchanged relative goods prices, the output of
the good intensive in that factor rises while the output of the other good actually falls.
A country that has a large supply of one resource relative to its supply of other
resources is abundant in that resource. A country will tend to produce relatively
more of goods that use its abundant resources intensively. The result is the basic
Heckscher-Ohlin theory of trade: Countries tend to export goods that are intensive in
the factors with which they are abundantly supplied.

Because changes in relative prices of goods have very strong eftects on the relative
earnings of resources, and because trade changes relative prices, international trade
has strong income distribution effects. The owners of a country’s abundant factors
gain from trade, but the owners of scarce factors lose.

In an idealized mode! international trade would actually lead to equallzatmn of the
prices of factors such as labor and capital between countries. In reality, complete
factor price equalization is not observed because of wide differences in resources,
barriers to trade, and international differences in technology.
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7. Empirical evidence is mixed on the Heckscher-Ohlin model, but most researchers do
not believe that differences in resources alone can explain the pattern of world trade
or world tactor prices. Instead, it seems to be necessary to allow for substantial inter-
national differences in technology. Nonetheless, the Heckscher-Ohlin model is
extremely useful, especially as a way to analyze the effects of trade on income
distribution.

Key Terms
abundant factor, p. 77 factor prices, p. 68
biased expansion of production factor-propottions theory, p. 67
possibilities, p. 74 Heckscher-Ohlin theory, p. 67
equalization of factor prices, p. 78 Leontief paradox, p. 82
factor abundance, p. 67 scarce factor, p. 77

factor intensity, p. 67

Problems

1.

In the Umited States where land is cheap, the ratio of land to labor used in cattle rais-

ing is higher than that of land used in wheat growing. But in more crowded countries,

where land is expensive and labor is cheap, it is common to raise cows by using less
land and more labor than Americans use to grow wheat. Can we still say that raising
cattle is land intensive compared with farming wheat? Why or why not?

Suppose that at current factor prices cloth is produced using 20 hours of labor for

each aore of land, and food is produced using only 5 hours of labor per acre of land.

a. Suppose that the economy’s total resources are 600 hours of labor and 60 acres of
land. Using a diagram determine the allocation of resources.

b. Now suppose that the labor supply increases first to 800, then 1000, then
1200 hours. Using a diagram like Figure 4-6, trace out the changing allocation of
resources.

¢. What would happen if the labor supply were to increase even further?

“The world’s poorest countries cannot find anything to export. There is no resource

that is abundant—certainly not capital nor land, and in small poor nations not even

labor is abundant.” Discuss, .

The U.S. labor movement—which mostly represents blue-collar workers rather than

professionals and highly educated workers—has traditionally favored limits on

imports from less-affluent countries. Is this a shortsighted policy or a rational one in
view of the interests of union members? How does the answer depend on the model
of trade?

There is substantial inequality of wage levels between regions within the United

States. For example, wages of manufacturing workers in equivalent jobs are about

20 percent lower in the Southeast than they are in the Far West. Which of the expla-

nations of failure of factor price equalization might account for this? How is this case

different from the divergence of wages between the United States and Mexico (which
is geographically closer to both the U.S. Southeast and the Far West than the South-
east and Far West are to each other)?

87



88 PART | International Trade Theory

6. Explain why the Leontief paradox and the more recent Bowen, Leamer, and Svei-
kauskas results reported in the text contradict the factor-proportions theory.

7. In the discussion of empirical results on the Heckscher-Ohlin model, we noted that
recent work suggests that the efficiency of factors of production seems to differ
internationally. Explain how this would affect the concept of factor price egualization.
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APPENDIX TO CHAPTER 4

Factor Prices, Goods Prices,
and Input Choices

In the main body of this chapter we made two assertions that were true but not carefully
derived. First was the assertion, embodied in Figure 4-2, that the ratio of land to labor
employed in each industry depended on the wage-rental ratic w/r. Second was the assertion,
embodied in Figure 4-3, that there is a one-to-one relationship between relative goods prices
P,./P. and the wage-rental ratio. This appendix briefly demonstrates both propositions.

Choice of Technique

Figure 4A-1 illustrates again the trade-off between labor and land input in producing one
unit of food—the unit isoquant for food preduction shown in curve If. It also, however,
illustrates a number of isocost lines: combinations of land and labor input that cost the same
amount.

An isocost line may be constructed as follows: The cost of purchasing a given amount of
labor L is wL; the cost of renting a given amount of land T is rT. So if one 1s able to pro-
duce a unit of food using a, . units of labor and a,. units of land, the total cost of produc-
ing that unit, X, is

K=wa, ¢ + rd,.

A line showing all combinations of ¢, . and a,. with the same cost has the equation

arp =% — wina,,.
That is, it ts a straight line with a slope of ~w/r.

The figure shows a family of such lines, each corresponding to a different level of costs;
lines further from the origin indicate higher total costs. A producer will choose the lowest
possible cost given the technological trade-off outlined by curve /i. Here. this occurs at
point 1, where /7 is tangent to the isocost line and the slope of // equals —w/r. (If these
results seem reminiscent of the proposition in Figure 3-5, that the economy produces at a
point on the production possibility frontier whose slope equals minus F./P., you are Aght:
The same principle is involved.) -

Now compare the choice of land-labor ratio for two different factor price ratios. In
Figure 4A-2 we show input choice given a low relative price of labor, (w/r)', and a high rel-
ative price of labor, (w/r)?. In the former case the input choice is at 1; in the latter case at 2.
That is, the higher relative price of labor leads to the choice of a higher land-labor ratio, as
assumed in Figure 4-2.
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“Figure 4A-1 | Choosing the Optirial Land-Labor Ratio

To minimize costs, a producer must Units of land
get to the lowest possible isocost line; gf]‘:dc;cl’oﬁirg%?c’e
this means choosing the point on the food, a,

unit isoquant (the curve ) where the
slope is equal to minus the wage-
rental ratio wir.

Units of jabor
used o praduce
one calorie of
food, a,

A e S R e L B o R A AL L

Figure 4A-2 Changmg the Wage—Reﬁtal Ratio

A rise in w/r shifts the lowest-cost Units of land
input choice from point | to point 2, used to produce

. . one calorie of
that is, it leads to the choice of a food, &,

higher land-labor ratio.

Units of labor
used to produce
one calorie of
food, a r ‘
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' Figure 4A-3 | Determining the Wage-Rental Ratio

The two isoquants CC and fF show the Land input
inputs necessary to produce one dollar’s
worth of cloth and food, respectively.
Since price must equal the cost of pro-
duction, the inputs into each good
must also cost one dollar; this means
that the wage-rental ratio must equal
minus the slope of a fine tangent to
both isoquants.

FF

slope =
—(w/T) (?C

Labor input

Goods Prices and Factor Prices

We now turn to the relationship between goods prices and factor prices. There are several
equivalent ways of approaching this problem; here we follow the analysis introduced by
Abba Lerner in the 1930s.

Figure 4A-3 shows land and labor inputs into both cloth and food production. In previ-
ous figures we have shown the inputs required to produce one unit of a good. In this figure,
however, we show the inputs required to produce one dollar’s worth of each good. (Actu-
ally, any dollar amount will do, as long as it is the same for both goods.) Thus the isoquant
for cloth, CC, shows the possible input combinations for producing 1/P- units of cloth; the
isoquant for food, FF, shows the possible combinations for producing 1/F; units of food.
Notice that as drawn, food production is land-intensive: For any given w/r, food production
will always use a higher land-labor ratio than cloth production.

If the economy produces both goods, then it must be the case that the cost of producing
one dollar’s worth of each good is, in fact, one dollar. In particular, the cost of producing one
dollar’s worth of both goods must be the same. This outcome is only possible, however,
if the minimum-cost point of production for both goods lie on the same isocost line. Thus
the wage-rental ratio w/r must be the slope of the line shown, which is just tangent to both
isoquants.

Finally, now, consider the effects of a rise in the price of cloth on the wage-rental ratio.
If the price of cloth rises, it is necessary to produce fewer yards of cloth in order to have one
dollar’s worth. Thus the isoquant corresponding to a dollar’s worth of cloth shift inward. In
Figure 4A-4, the original isoquant is shown as CC', the new isoquant as CC2.

Once again we must draw a line that is just tangent to both isoguants; the slope of that
line is minus the wage-rental ratio. It is immediaiely apparent from the increased steepness
of the isocost line {(slope = —(w/r)?) that the new w/r is higher than the previous one: A
higher relative price of cloth implies a higher wage-rental ratio.
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T A S e

Sl Figure 4a-d | ARiscinthe Priceof Cloth

If the price of cloth rises, a smaller Land input
output is now worth one dollar; so
CC'is replaced by CC? The implied
wage-rental ratio must therefore
rise from {wir)' to (wir)2.

Labor input




CHAPTER 5

The Standard
Trade Model

Previous chapters developed three different models of international trade, each of
which makes different assumptions about the determinants of production possibilities.
To bring out important points, each of these models leaves out aspects of reality that the
others stress. These models are:

* The Ricardian madel. Production possibilities are determined by the allocation of a
single resource, labor, between sectors. This model canveys the essential idea of com-
parative advantage but does not allow us to talk about the distribution of income.

* The specific factors model. While labor can move freely between sectors, there are
other factors specific to particular industries, This model is ideal for understanding
income distribution but awkward for discussing the pattern of trade.

*» The Heckscher-Ohlin model. Multiple factors of production can move between sectors.
This is a harder model to work with than the first two but conveys a deeper under-
standing of how resources may drive trade patterns.

When we analyze real problems, we want to base our insights on a mixture of the
models. For example, in the 1990s one of the central changes in world trade was the rapid
growth in exports from newly industrializing economies. These countries experienced
rapid productivity growth; to discuss the implications of this productivity growth we may
want to apply the Ricardian model of Chapter 2. The changing pattern of trade has differ-
ential effects on different groups in the United States; to understand the effects of
increased Pacific trade for U.S. income distribution, we may want to apply the specific fac-
tors model of Chapter 3. Finally, over time the resources of the newly industrializing
nations have changed, as they accumulate capital and their labor grows more educated,
while unskilled labor becomes scarcer. To understand the implications of this shift, we may
wish to turn to the Heckscher-Ohlin mode! of Chapter 4.

In spite of the differences in their details, our models share a number of features:

I. The productive capacity of an economy can be summarized by its production possi-
bility frontier, and differences in these frontiers give rise to trade.
2. Production possibilities determine a country's relative supply schedule.
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3. World equilibrium is determined by world relative demand and a world relative
supply schedule that lies between the national relative supply schedules.

Because of these common features, the models we have studied may be viewed as spe-
cial cases of a more general model of a trading world economy. There are many important
issues in international economics whose analysis can be conducted in terms of this gener-
al mode), with only the details depending on which special mode! you choose, These
issues include the effects of shifts in world supply resulting from economic growth; shifts in
world demand resulting from foreign aid, war reparations, and other international transfers
of income; and simultaneous shifts in supply and demand resulting from tariffs and export
subsidies.

This chapter stresses those insights from international trade theory that are not strong-
ly dependent on the details of the economy’s supply side. We develop a standard model of
a trading world economy of which the models of Chapters 2, 3, and 4 can be regarded as
special cases and use this model to ask how a variety of changes in underlying parameters
affect the world economy. =«

P standard Model of a Trading Economy

The standard trade model is built on four key relationships: (1} the relationship between the
production possibility frontier and the relative supply curve; (2) the relationship between
relative prices and relative demand; (3} the determination of world equilibrium by world rel-
ative supply and world relative demand; and (4) the effect of the terms of trade —the price
of a country’s exports divided by the price of its imports—on 4 nation’s welfare.

Production Possibilities and Relative Supply

For the purposes of our standard model we assume that each country produces two goods,
food (F) and cloth (C), and that each country’s production possibility frontier is a smooth
curve like that ilustrated by TT in Figure 5-1.

The point on its production possibility frontier at which an economy actually produces
depends on the price of cloth relative to food, F./F;. It is a basic proposition of microeco-
nomics that a market economy that is not distorted by monopoly or other market failures
is efficient in production, that is, maximizes the value of output at given market prices,
Fcle + Bl

We can indicate the market value of output by drawing a number of isovalue lines—that
is, lines along which the value of output is constant. Each of these lines is defined by an
equation of the form B.Q. + P.Q, = V, or by rearranging, Q. = VIF, — (F./F)Q.. where
V is the value of output. The higher V is, the farther out an isovalue line lies; thus isovalue
lines farther trom the origin correspond to higher values of output. The slope of an isovalue
line is minus the relative price of cloth. The economy will produce the highest value of

'"We have seen that when there is only one factor of production, as in Chapter 2, the production possibility frontier
is a straight line. For most models, however, it will be a smooth curve, and the Ricardian result can be viewed as
an extreme case.
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Reiatwe Prices Determine the Economy s Output

An economy whose production possi- Food

bility frontier is TT will produce at Q, production, Q
which is on the highest possible iso-
value line.

Q Isovaiue lines

T

Cloth
production, Q.

output it can, which can be achieved by producing at point O, where TT is just tangent to an
isovalue line.’

Now suppose that £./P, were to rise. Then the isovalue lines would be steeper than
before. In Figure 5-2 the highest isovalue line the economy could reach before the change
in P./P, is shown as VV'; the highest line after the price change is VV?, the point at which
the economy produces shifts from Q' to ¢°. Thus, as we might expect, a rise in the relative
price of cloth leads the economy to produce more cloth and less food. The relative supply of
cloth will therefore rise when the relative price of cloth rises.

Relative Prices and Demand

Figure 5-3 shows the relationship among production, consumption, and trade in the standard
model. As we pointed out in Chapter 3, the value of an economy’s consumption equals the
value of its production:

PO+ PO =F.D.+ D=V,

where D and D, are the consumption of cloth and food, respectively. The equation above
says that production and consumption must lie on the same isovalue line.

2In our analysis of the specific factors model in Chapter 3 we showed explicitly that the economy always produces
at a point on its production possibility curve where the slope of that curve equals the ratio of the two goods
prices—that is, where the price line is tangent to the production possibility curve. Students may want to refer back
o p. 46 in Chapter 3 to refresh their intuition.
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s

§ 'ﬂgure 5- How an Increase in the Relatlve Pncej'." o
of Cloth Affects Relative Supply

The isovalue lines become steeper Food

when the relative price of cloth rises production, Qg

from (P./R)' to (F./R)* (shown by the
rotation from VV' to VV2). As a result,
the economy produces more cloth and
less food and the equilibrium outpuc
shifts from Q' to Q2 Q' ;

VWP IPe)

02
VWP iPp)2
T
~ Cloth

production, Q.

The economy’s choice of a point on the isovalue line depends on the tastes of its con-
sumers, For our standard model, we make the useful simplifying assumption that the econ-
omy’s consumption decisions may be represented as if they were based on the tastes of a
single representative individual .’

The tastes of an individual can be represented graphically by a series of indifference
curves. An indifference curve traces a set of combinations of cloth (C) and food (F) con-
sumptijon that leave the individual equally well off. Indifference curves have three properties:

1. They are downward sloping: If an individual is offered less F; then to be made equal-
ly well off she must be given more C. _

2. The farther up and to the right an indifference curve lies, the higher the level of wel-
fare to which it corresponds: An individual will prefer more of both goods o less.

3. Each indifference curve gets flatter as we move to the right: The more C and the less
F an individual consumes, the more valuable a unit of F is at the margin compared
with a unit of C, so more C will have to be provided to compensate for any further
reduction in K.

*There are several sets of circumstances that can justify this assumption. One is that ali individuals have the same
tastes and the same share of all resources. Another is ¢ :at the government redistributes income so as to maximize
its view of overall social welfare. Essentially, the assumption requires that effects of changing income distribution
on demand not be too impaortant,
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- Figure 5-3 {Production, Consumption, and Trade in the Standard Model
The economy produces at point Food

Q, where the production possi- production, Q.

bility frontier is tangent to the
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In Figure 5-3 we show a set of indifference curves for the economy that have these three
properties. The economy will choose to consume at the point on the isovalue line that
yields the highest possible welfare. This point is where the isovalue line is tangent to the
highest reachable indifference curve, shown here as point D. Notice that at this point the
economy exports cloth (the quantity of cloth produced exceeds the quantity of cloth con-
sumed) and imports food. (If this is not obvious, refer back to our discussion of the pattern
of trade in Chapter 3.)

Now consider what happens when P/Py. is increased. In Figure 5-4 we show the eftects.
First, the economy produces more C and less F, shifting production from Q' to Q7. This
shifts the isovalue line on which consumption must lie, from VV' to VV2, The economy’s
consumption choice therefore also shifts, from D' to D2

The move from D' to D? reflects two effects of the rise in P./P,. First, the economy has
moved to a higher indifference curve: It is better off. The reason is that this economy is an
exporter of cloth. When the relative price of cloth rises, the economy can afford to import
more food for any given volume of exports. Thus the higher relative price of its export good
represents an advantage. Second, the change in relative prices leads to a shift along the
indifference curve, toward food and away from cloth.

These two effects are familiar from basic economic theory. The rise in welfare is an
income effect; the shift in consumption at any given level of welfare is a substitution effect.
The income effect tends to increase consumption of both goods, while the substitution
effect acts to make the economy consume less € and more £
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It is possible in principle that the income effect will be so strong that when F./P, rises,
consumption of both goods actually rises. Normally, however, the ratio of C consumption to
F consumption will fall, that 1s, relative demand for C will decline. This is the case shown
in the figure,

The Welfare Effect of Changes in the Terms of Trade

When P./P, increases, a country that initially exports cloth is made better off, as illustrated
by the movement from D' to D? in Figure 5-4. Conversely, if F,./P, were to decline, the coun-
try would be made worse off; for example, consumption might move back from D? to D'.

If the country were initially an exporter of food instead of cloth, the direction of this
effect would of course be reversed. An increase in P./F, would mean a fall in P/F, and the
country would be worse off; a fall in P./P. would make it better off.

We cover all cases by defining the terms of trade as the price of the good a country ini-
tially exports divided by the price of the good it initially imports. The general statement,
then, is that a rise in the terms of trade increases a country's welfare, while u decline in the
terms of trade reduces its welfare.

Determining Relative Prices

Let’s now suppose that the world economy consists of two countries, once again named
Home (which exports cloth) and Foreign (which exports food). Home’s terms of trade are
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measured by P,./F, while Foreign's are measured by P./P.. Q. and O are the quantities of
cloth and food produced by Home: QF and Q¥ are the quantities produced by Foreign.

To determine P./P,. we find the intersection of world relative supply ot cloth and world
relative demand. The world relative supply curve (RS in Figure 5-5) is upward sloping
because an increase in P./P; leads both countries to produce more cloth and less food. The
world relative demand curve (RD) is downward sloping because an increase in F./F, leads
both countries to shift their consumption mix away from cloth toward food. The intersection
of the curves (point 1) determines the equilibrium relative price (P./F;)".

Now that we know how relative supply, relative demand, the terms of trade, and welfare
are determined in the standard model, we can use it to understand a number of important
issues in international economics.

Economic Growth: A Shift of the RS Curve

The effects of economic growth in a trading world economy are a perennial source of con-
cern and controversy. The debate revolves around two questions. First, is economic growth
in other countries good or bad for our nation? Second, i1s growth in a country more or less
valuable when that natton is part of a closely integrated world economy?

In assessing the effects of growth in other countries, commonsense arguments can be
made on ¢ither side. On one side, economic growth in the rest of the world may be good for
our economy because it means larger markets for our exports. On the other side, growth in
other countries may mean increased competition for our exporters.

Simtlar ambiguities seem present when we look at the etfects of growth at home. On one
hand, growth in an economy’s production capacity should be more valuable when that
country can sell some of its increased production to the world market. On the other hand,
the benefits of growth may be passed on to foreigners in the form of lower prices for the
country’s exports rather than retained at home.
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The standard mode! of trade developed in the last section provides a framework that can
cut through these seeming contradictions and clarify the effects of economic growth in a
trading world.

Growth and the Production Possibility Frontier

Economic growth means an outward shift of a country’s production possibility frontier. This
growth can result either from increases in a country's resources or from improvements in
the efficiency with which these resources are used.

The international trade effects of growth result from the fact that such growth typically
has a bias. Biased growth takes place when the production possibility frontier shifts out
more irt one direction than in the other. Figure 5-6a illustrates growth biased toward cloth,
and Figure 5-6b shows growth biased toward food. In each case the production possibility
frontier shifts from 77" to TT*.

Growth may be biased for two main reasons:

1. The Ricardian model of Chapter 2 shows that technological progress in one sector.
of the economy will expand the economy’s production possibilities more in the direction
of that sector’s output than in the direction of the other sector’s output.

-6 | Bia rowth

Food Food
production, Q. production, Q.
TT1 Tr 2 TT‘ T 2
Cloth Cloth
production, Q. production, Q.
(a) Growth biased toward cloth (b) Growth biased toward food

Growth is biased when it shifts production possibilities out more toward one good than toward
another. In both cases shown the production possibility frontier shifts out from TT' to TT2 In case
(a) this shift is biased toward cloth, in case (b) toward food.
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2. The specific factors model of Chapter 3 and the factor proportions model of Chap-
ter 4 both showed that an increase in a country’s supply of a factor of production—say,
an increase in the capital stock resulting from saving and investment—will produce
biased expansion of production possibilities. The bias will be in the direction of either
the goed to which the factor 1s specific or the good whose production 1s intensive in the
factor whose supply has increased. Thus the same considerations that give rise to inter-
national trade will also lead to biased growth in a trading economy.

The biases of growth in Figure 5-6a and 5-6b are strong. In each case the economy is
able to produce more of both goods, but at an unchanged relative price of cloth the output of
food actually falls in Figure 5-6a, while the output of cloth actually falls in Figure 5-6b.
Although growth is not always as strongly biased as it is in these examples, even growth
that i1s more mildly biased toward cloth will iead, for any given relative price of cloth, to a
rise in the output of cloth relative to that of food. The reverse is true for growth biased
toward food.

Relative Supply and the Terms of Trade

Suppose now that Home experiences growth strongly biased toward cloth, so that its output
of cloth rises at any given relative price of cloth, while its cutput of food declines. Then for
the world as a whole the output of cloth relative to food will rise at any given price and the
world relative supply curve will shift to the right from RS' to RS? (Figure 5-7a), This shift
results in a decrease in the relative price of cloth from (P./P.)' to (P./P.)?, a worsening of
Home’s terms of trade and an improvement in Foreign’s terms of trade.

Notice that the important consideration here is not which economy grows but the bias of
the growth. If Foreign had experienced growth biased toward cloth, the effect on the relative
supply curve and thus on the terms of trade would have been the same. On the other hand,
either Home or Foreign growth biased toward food {Figure 5-7b) leads to a leftward shift of
the RS curve (RS' to RS?) and thus to a rise in the relative price of cloth from (P./F,)
to (P-/P;)%. This increase is an improvement in Home's terms of trade, a worsening of
Foreign’s.

Growth that disproportionately expands a country’s production possibilities in the
direction of the good it exports (cloth in Home, food in Foreign) is export-biased
growth. Similarly, growth biased toward the good a country imports is import-biased
growth. Our analysis leads to the following general principle: Export-biased growth
tends to worsen a growing country’'s terms of trade, to the benefit of the rest of the
world,; import-biased growth tends to improve a growing country's terms of trade at the
rest of the world’s expense.

International Effects of Growth

Using this principle, we are now in a position to reselve our questions about the interna-
tional effects of growth. Is growth in the rest of the world good or bad for our country?
Does the fact that our country is part of a trading world economy increase or decrease the
benefits of growth? In each case the answer depends on the bias of the growth. Export-
biased growth in the rest of the world is good for us, improving our terms of trade, while
import-biased growth abroad worsens our terms of trade. Export-biased growth in our own
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Growth biased toward cloth shifts the RS curve to the right (a), while growth biased toward food
shifts it to the left (b).

country worsens our terms of trade, reducing the direct benefits of growth, while import-
biased growth leads to an improvement of our terms of trade, a secondary benefit.

During the 1950s, many economists from poorer countries believed that their nations,
which primarily exported raw materials, were likely to experience steadily declining terms
of trade over time. They believed that growth in the industrial world would be marked by an
increasing development of synthetic substitutes for raw matenals, while growth in the
poorer nations would take the form of a further extension of their capacity to produce what
they were already exporting rather than a move toward industrialization. That is, the growth
in the industrial world would be import biased, while that in the less developed world
would be export biased.

Some analysts suggested that growth in the poorer nations would actually be self-defeat-
ing. They argued that export-biased growth by poor nations would worsen their terms of
trade so much that they would be worse off than if they had not grown at all. This situation
is known to economists as the case of immiserizing growth.

In a famous paper published in 1958, the economist Jagdish Bhagwati of Columbia
University showed that such perverse effects of growth can in fact arise within a rigorous-
ly specified economic model.* The conditions under which immiserizing growth can occur

“Immiserizing Growth: A Geometrical Note,” Review of Economic Studies 25 (June 1958), pp. 201-205.
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are, however, extreme: Strongly export-biased growth must be combined with very steep
RS and RD curves, so that the change in the terms of trade is large enough to offset the ini-
tial favorable effects of an increase in a country’s productive capacity. Most economists
now regard the concept of immiserizing growth as more a theoretical point than a real-
world issue.

While growth at home normally raises our own welfare even in a trading world, however,
this is by no means true of growth abroad. Import-biased growth is not an unlikely possi-
bility, and whenever the rest of the world experiences such growth, it worsens our terms of
trade. Indeed, as we point out below, it is possible that the United States has suffered some
loss of real income because of foreign growth over the postwar period.

:ASE STUDY

Has the Growth of Newly Industrializing
Countries Hurt Advanced Nations?

In the early 1990s, many observers began warning that the growth of newly industrializing
economies poses a threat to the prosperity of advanced nations. In the case study in Chapter 4 on
North-South trade we addressed one way in which that growth might prove a problem: It might
aggravate the growing gap in incomes between high-skilled and low-skilled workers in advanced
nations. Some alarmists, however, believed that the threat was still broader—that the overall real
income of advanced nations, as opposed to its distribution, had been or would be reduced by the
appearance of new competitors. For example, a 1993 report released by the European Commis-
sion (the administrative arm of the European Union), in listing reasons for Europe’s economic
difficulties, emphasized the fact that “other countries are becoming indusirialized and compet-
ing with us——even on our own markets-—at cost levels which we simply cannot match.” Anoth-
er report by an influential private organization went even further, arguing that the rsing pro-
ductivity of low-wage countries would put immense pressure on high-wage nations, to such an
extent that “the raison d’etre of many countries is at stake,™

Are these concerns justified? At first look it may seem obvious that the growth of formidable
new competitors threatens a country’s standard of living. As we have just seen, however, the
effect of growth abroad on income at home is by no means necessarily, or even presumptively,
negative. The effect of one country’s growth on another country’s real income depends on the
bias of that growth; only if it is biased toward the other country’s exports will it reduce its real
income via worsened terms of trade.

It is difficult to determine the direction of bias in the growth of newly industrializing
economies. It is easy, however, to check directly whether the terms of trade of advanced coun-
tries have in fact deteriorated sufficiently to be a major drag on their real incomes. Table 5-1,
from the International Monetary Fund, shows average annual percentage changes in the terms of
trade for three groups of countries over two decades (the numbers for 1993-2002 are partly a

*Commission of the European Communities, Growth, Competitiveness, Emplayment, Brussels 1993; World Eco-
nomic Forum, World Competitiveness Report 1994,
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emis of Trade

B

- Table 5-1 | Average Annual Percent _
1983-1992 1993-2002
Advanced countries 1.1 0.1
Oil-exporting developing countries -7.5 2.0
Non-oil-exporting developing countries -0.6 -0.2

Source: International Monetary Fund, World Economic Outlook, May 2001.

projection but seem to have come out about right). The first group is the advanced countries; the
second consists of developing countries that export o0il; the third, which includes almost all of the
newly industrializing countries of Asia, comprises developing countries that do not export oil. .-

If the claim that competition from newly industrializing economies hurts advanced countries
were true, we should see large negative numbers for the terms of trade of advanced countries. In
the Mathematical Postscript to this chapter we show that the percentage real income effect of a
change in the terms of trade is approximately equal to the percent change in the terms of trade,
multiplied by the share of imports in income. Since advanced countries on average spend about
20 percent of their income on imports, a 1 percent decline in the terms of trade would reduce
real income by only about 0.2 percent. So the terms of trade would have to decline by several
percent per year to be a noticeable drag on economic growth.

What we actuaily see is that the terms of trade of advanced countries improved between
1983 and 1992 and showed little change thereafter. The main reason for the improvement was
a decline in the price of oil; that’s why the terms of trade of oil-exporting countries showed a
sharp decline. i,

The lesson from these numbers is that any adverse impact of competition from developing
countries on advanced countries was too small to be visible in the data—and therefore too
small to matter. ' o e

ﬁ’ternationa] Transfers of Income: Shifting the RD Curve

We now turn from terms of trade changes originating on the supply side of the world econ-
omy to changes that originate on the demand side.

Relative world demand for goods may shift for many reasons. Tastes may change: With
rising concern over cholesterol, demand for fish has risen relative to the demand for red
meat. Technology may also change demand: Whale oil fueled lamps at one time but was
supplanted by kerosene, later by gas, and finally by electricity. In international economics,
however, perhaps the most important and controversial issue is the shift in world relative
demand that can result from international transfers of income.

In the past, transfers of income between nations often occurred in the aftermath of wars.
Germany demanded a payment from France after the latter’s defeat in the Franco-Prussian
war of 1871; after World War I the victorious Allies demanded large reparations payments
from Germany (mostly never paid). After World War [I, the United States provided aid to
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defeated Japan and Germany as well as to its wartime allies to help them rebuild. Since the
1950s, advanced countries have provided aid to poorer nations, although the sums have
made a major contribution to the income of only a few of the very poorest countries.

International loans are not strictly speaking transfers of income, since the current trans-
fer of spending power that a loan implies comes with an obligation to repay later. In the
short run, however, the economic effects of a sum of money given outright to a nation and
the same sum lent to that nation are similar. Thus an analysis of international income trans-
fers is also useful in understanding the effects of international loans.

The Transfer Problem

The issue of how international transfers affect the terms of trade was raised in a famous
debate between two great economists, Bertil Ohlin (one of the originators of the factor-
proportions theory of trade) and John Maynard Keynes. The subject of the debate was the
reparations payments demanded of Germany after World War I, and the question was how
much of a burden these payments represented to the German economy,’

Keynes, who made a forceful case that the vengeful terms of the Allies (the “Carthagin-
ian peace”) were too harsh, argued that the monetary sums being demanded were an under-
statement of the true burden on Germany. He pointed out that to pay money to other coun-
tries Germany would have to export more and import less. To do this, he argued, Germany
would have to make its exports cheaper relative to its imports. The resulting worsening of
Germany’s terms of trade would add an excess burden to the direct burden of the payment.

Ohlin questioned whether Keynes was right in assuming that Germany's terms of trade
would worsen. He counterargued that when Germany raised taxes 1o {inance 1is reparations,
its demand for foreign goods would automatically decrease. At the same time, the repara-
tion payment would be distributed in other countries in the form of reduced taxes or
increased government spending, and some of the resulting increased foreign demand would
be for German exports. Thus Germany might be able to reduce imports and increase exports
without having its terms of trade worsen.

In the particular case in dispute the debate turned out to be beside the point: In the end,
Germany paid very little of its reparations, The issue of the terms of trade effects of a trans-
fer, however, arises in a surprisingly wide variety of contexts in international economics.

Effects of a Transfer on the Terms of Trade

If Home makes a transfer of some of its income to Foreign, Home’s income is reduced, and
it must reduce its expenditure. Correspondingly, Foreign increases its expenditure. This shift
in the national division of world spending may lead to a shift in world relative demand and
thus affect the terms of trade.

The shift in the RD curve (if it occurs) is the only effect of a transfer of income. The RS
curve does not shift. As long as only income is being transferred, and not physical resources
like capital equipment, the production of cloth and food for any gtven relative price will not
change in either country. Thus the transfer problem is a purely demand-side issue.

$5ee Keynes, “The German Transfer Problem™ and Ohlin, “The German Transfer Problem: A Discussion.” both in
Economic Journal 39 (1929}, pp. 1-7 and pp. 172-182, respectively,
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The RD curve does not necessarily shift when world income is redistributed, however
(this was Ohlin’s point). If Foreign allocates its extra income between cloth and food in the
same proportions that Home reduces its spending. then world spending on cloth and food
will not change. The RD curve will not shift, and there will be no terms of trade effect.

If the two countries do not allocate their change in spending in the same proportions,
however, there will be a terms of trade effect: the direction of the effect will depend on the
ditference in Home and Foreign spending patterns. Suppose that Home allocates a higher
proportion of a marginal shift in expenditure to cloth than Foreign does. That is, Home has
a higher marginal propensity to spend on cloth than Foreign. (Correspondingly, Home in
this case must have a lower marginal propensity to spend on food.) Then at any given rela-
tive price Home's transfer payment to Foreign reduces demand for cloth and increases
demand for food. In this case the RD curve shifts to the left, from RD' to RD? (Figure 5-8)
and equilibrium shifts from point 1 to point 2. This shift lowers the relative price of cloth
from (P./P,)" 1o (P./P.), worsening Home’s terms of trade (because it exports cloth) while
improving Foreign’s. This is the case that Keynes described: The indirect effect of an inter-
national transfer on terms of trade reinforces its original effect on the incomes of the two
countries.

There is, however, another possibility. If Home has a lower marginal propensity to
spend on cloth, a transfer by Home to Foreign shifts the RD curve right, and improves
Home’s terms of trade at Foreign's expense. This effect offsets both the negative effect on
Home's income and the positive effect on Foreign’s income.

In general, then, a transfer worsens the donor’s terms of trade if the donor has a higher
marginal propensity to spend on its export good than the recipient. 1f the donor has a
lower marginal propensity to spend on its export, its terms of trade will actually improve.,

iia Effects of a Transfer on the Terms of Trade

If Home has a higher marginal propen- Relative price
sity to spend on cloth than Foreign,a of cloth, P/P,
transfer of income by Home to Foreign
shifts the RD curve left from RD' to
RD2 reducing the equilibrium relative
price of cloth.

(Po/P) -

(Po/PE)?

RD2

Relative quantity
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A paradoxical possibility 1s implied by this analysis. A transfer payment—say foreign
aid—could conceivably improve the donor’s terms of trade so much that it leaves the donor
better oft and the recipient worse off. In this case it is definitely better to give than to
receive! Some theoretical work has shown that this paradox, like the case of immiserizing
growth, is possible in a rigorously specified model. The conditions are, however, even
more stringent than those for immiserizing growth, and this possibility is almost surely
purely theoretical.”

This analysis shows that the terms of trade effects of reparations and foreign aid can go
either way. Thus Ohlin was right about the general principle. Many would still argue, how-
ever, that Keynes was right in suggesting that there 1s a presumption that transfers cause
terms of trade effects that reinforce their effects on the incomes of donors and recipients.

Presumptions about the Terms of Trade Effects of Transfers

A transfer will worsen the donor’s terms of trade if the donor has a higher marginal propen-
sity to spend on its export good than the recipient. If differences in marginal propensities to
spend were simply a matter of differences in taste, there would be no presumption either
way: Which good a country exports depends for the most part on differences in technology
or resources, which need have nothing to do with tastes. When we look at actual spending
patterns, however, each country seems to have a relative preference for its own goods. The
United States, for example, produces only about 25 percent of the value of output of the
world’s market economies, so that total sales of U.S. goods are 25 percent of world sales. If
spending patterns were the same everywhere, the United States would spend only 25 per-
cent of its income on U.S. products. In fact, imports are only 11 percent of national income;
that is, the United States spends 89 percent of its income domestically. On the other hand,
the rest of the world spends less than 3 percent of its income on U.S. products. This difter-
ence in spending patterns certainly suggests that if the United States were to transfer some
of its income to foreigners, the relative demand for U.S. goods would fall and the U.S. terms
of trade would decline, just as Keynes argued.

The United States spends so much of its income at home because of barriers 1o trade,
both natural and artificial. Transportation costs, taritfs (taxes on imports), and import quotas
(government regulations that limit the quantity of imports) cause residents of each country
to buy a variety of goods and services at home rather than import them trom abroad. As we
noted in Chapter 2, the effect of such barriers (o trade is to create a set of nontraded goods.
Even if every country divides its income among different goods in the same proportions,
local purchase of nontraded goods will ensure that spending has a national bias.

Consider the following example. Suppose that there are not two but three goods: cloth,
food, and haircuts. Only Home produces cloth; only Foreign produces food. Haircuts, how-
ever, are a nontraded good that each country produces for itself. Each country spends one-
third of its income on each good. Even though these countries have the same tastes, each of
them spends two-thirds of its income domestically and only one-third on imports.

"For examples of how an immiserizing transfer might occur, see Graciela Chichilnisky, “Basic Goods, the Effects
of Commodity Transfers and the [mernational Economic Order,” Journal of Development Economics 7 (1980),
pp. 505-519; and Jagdish Bhagwati, Richard Brecher, and Tatsuo Hatta, “The Generalized Theory of Transfers
and Welfare,” American Econonic Review 73 (1983). pp. 606-618.
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Nontraded goods can give rise to what looks like a national preference for all goods pro-
duced domestically. But to analyze the effects of a transfer on the terms of trade we need to
know what happens to the supply and demand for exports. Here the crucial point is that a
country’s nontraded goods compete with exports for resources. A transfer of income from
the United States to the rest of the world lowers the demand for nontraded goods in the
United States, releasing resources that can be used to produce U.S. exports. As a result, the
supply of U.S. exports rises. At the same time, the transfer of income from the United States
to the rest of the world increases the rest of the world’s demand for nontraded goods
because some of that income is spent on haircuts and other nontradables, The increase in the
demand for nontraded goods in the rest of the world draws foreign resources away from
exports and reduces the supply of foreign exports (which are U.S. imports). The result is
that a transfer by the United States to other countries may lower the price of U.S. exports
relative to foreign, worsening U.S. terms of trade.

Demand shifts also cause resources to move between the nontraded and import-com-
peting sectors, As a practical matter, however, most international economists believe that the
effect of barriers to trade is to validate the presumption that an international transfer of
income worsens the donor’s terms of trade. Thus, Keynes was right in practice.

-ASE STUDY

The Transfer Problem and the Asian Crisis

In 1997 to 1998, several Asian nations—including Thailand, Indonesia, Malaysia, and South
Korea—experienced a sudden reversal of internationat capital flows. During the preceding few
years, these nations, as the favorites of international investors, had attracted large inflows of
money, allowing them to import considerably more than they exported. But confidence in these
economies collapsed in 1997; foreign banks that had been lending heavily to Asian companies
now demanded that the loans be repaid, stock market investors began selling off their holdings,
and many domestic residents also began shifting funds overseas.

We discuss the causes of this crisis, and the disputes that have raged over its management, in
Chapter 22. For now we simply note that whatever the reasons investors first blew hot, then cold,
on Asian economies, in effect these economies went quickly from receiving large inward trans-
fers to making large outward transfers. If Keynes'’s presumption about the effects of transfers
were right, this reversal of fortune should have produced a noticeable deterioration of Asian
terms of trade, exacerbating what was already a severe economic blow.

In fact, some observers worried that with so many countries in crisis at the same time and all
trying to export more simultaneously, their terms of trade would drastically deteriorate, making
the crisis that much worse.

As it turned out, however, the terms of trade of developing countries in Asia did not worsen
nearly as much as feared. Export prices fell sharply: in 1998 developing countries in Asia
exported the same volume of goods as they had in 1997, but the dollar value of their exports
dropped 8 percent. However, import prices also fell.
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What seems to have saved Asia from a severe transfer problem was that other things were
happening at the same time. Qil prices fell sharply, benefitting all the crisis countries except
Indonesia. Japan, the leading exporter to the region, also saw its export prices fall as the yen
plunged against the U.S. dollar. So there probably was a transfer problem for Asia, but its
effects were masked by other forces.

ariffs and Export Subsidies:
ultaneous Shifts in RS and RD

Import tariffs (taxes levied on imports) and export subsidies (payments given to domes-
tic producers who sell a good abroad) are not usually put in place to affect a country’s terms
of trade. These government interventions in trade usually take place for income distribution,
for the promotion of industries thought to be crucial to the economy, orfor balance of pay-
ments (these motivations are examined in Chapters 9, 10, and 11). Whatever the motive for
tariffs and subsidies, however, they do have terms of trade effects that can be understood by
using the standard trade model.

The distinctive feature of tariffs and export subsidies is that they create a difference
between prices at which goods are traded on the world market and their prices within a
country, The direct effect of a tariff is to make imported goods more expensive inside a
country than they are outside. An export subsidy gives producers an incentive to export. It
will therefore be more profitable to sell abroad than at home unless the price at home is
higher, so such a subsidy raises the price of exported goods inside a country.

The price changes caused by tariffs and subsidies change both relative supply and rela-
tive demand. The result is a shift in the terms of trade of the country imposing the policy
change and in the terms of trade of the rest of the world.

Relative Demand and Supply Effects of a Tariff

Tariffs and subsidies drive a wedge between the prices at which goods are traded interna-
tionally (external prices) and the prices at which they are traded within a country (internal
prices). This means that we have to be careful in defining the terms of trade. The terms of
trade are intended to measure the ratio at which countries exchange goods; for example,
how many units of food can Home import for each unit of cloth that it exports? The terms
of trade therefore correspond to external, not internal, prices. When analyzing the effects of
a tarift or export subsidy, we want to know how 1t affects relative supply and demand as a
function of external prices.

If Home imposes a 20 percent tariff on the value of food imports, the internal price of
food relative to cloth faced by Home producers and consumers will be 20 percent higher
than the external relative price of food on the world market. Equivalently, the internal rela-
tive price of cloth on which Home residents base their decisions will be lower than the rel-
ative price on the external market.

At any given world relative price of cloth, then, Home producers will face a lower rela-
tive cloth price and therefore will produce less cloth and more food. At the same time,
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Home consumers will shift their consumption toward cloth and away from food. From the
point of view of the world as a whole, the relative supply of cloth will fall (from RS' to RS’
in Figure 5-9) while the relative demand for cloth will rise (from RD' to RD?). Clearly, the
world relative price of cloth rises from (P./P,)! to (P./P,)*, and thus Home's terms of trade
improve at Foreign’s expense.

The extent of this terms of trade effect depends on how large the country imposing the
tariff is relative to the rest of the world—if the country is only a small part of the world, it
cannot have much effect on world relative supply and demand and therefore cannot have
much effect on relative prices. If the United States, a very large couniry, were to impose a
20 percent tariff, some estimates suggest that the U.S. terms of trade might rise by 15 per-
cent. That is, the price of U.S. imports relative to exports might fall by 15 percent on the
world market, while the relative price of imports would rise only 5 percent inside the
United States. On the other hand, if Luxembourg or Paraguay were to impose a 20 percent
tariff, the terms of trade effect would probably be too small to measure.

Effects of an Export Subsidy

Tariffs and export subsidies are often treated as similar policies, since they both seem to
support domestic producers, but they have opposite effects on the terms of trade. Suppose
that Home offers a 20 percent subsidy on the value of any cloth exported. For any given
world prices this subsidy will raise Home’s internal price of cloth relative to food by
20 percent. The rise in the relative price of cloth will lead Home producers to produce more
cloth and less food, while leading Home consumers to substitute food for cloth. As illus-
trated in Figure 5-10, the subsidy will increase the world relative supply of cloth (from RS'
to RS*) and decrease the world relative demand for cloth (from RD' to RD?), shifting equi-
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librium from point 1 to point 2. A Home export subsidy worsens Home's terms of trade and
improves Foreign's.

Implications of Terms of Trade Effects: Who Gains and Who Loses?

The question of who gains and who loses from tariffs and export subsidies has two dimen-
sions, First is the issue of the international distribution of income: second is the issue of the
distribution of income within each of the countries.

The International Distribution of Income. If Home imposes a tariff, it improves
its terms of trade at Foreign’s expense. Thus tariffs hurt the rest of the world.

The effect on Home’s welfare is not quite as clear-cut. The terms of trade improvement
benefits Home; however, a tariff also imposes costs by distorting production and consump-
tion incentives within Home’s economy (see Chapter 8). The terms of trade gains will out-
weigh the losses from distortion only as long as the tariff is not too large: We will see later
how to define an optimum tariff that maximizes net benefit. (For small countries that cannot
have much impact on their terms of trade, the optimum tariff is near zero.)

The effects of an export snbsidy are quite clear. Foreign’s terms of trade improve at
Home's expense, leaving it clearly better off. At the same time, Home loses from terms of
trade deterioration and from the distorting effects of its policy.

This analysis seems to show that export subsidies never make sense. In fact, it is difficult
to come up with any situation in which export subsidies would serve the national interest.
The use of export subsidies as a policy tool usually has more to do with the peculiarities of
trade politics than with economic logic.
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Are foreign tariffs always bad for a country and foreign export subsidies always benefi-
cial? Not necessarily. Our model is of a two-country world, where the other country exports
the good we import and vice versa. In the real world of many countries, a foreign govern-
ment may subsidize the export of a good that competes with U.S. exports; this foreign sub-
sidy will obviously hurt the U.S. terms of trade. A good example of this effect is European
subsidies to agricultural exports (see Chapter 8). Alternatively, a country may impose a
tariff on something the United States also imports, lowering its price and benefiting the
United States. We thus need to qualify our conclusions from a two-country analysis: Sub-
sidies to exports of things the United States imports help us, while tariffs against U.S.
exports hurt us.

The view that subsidized foreign sales to the United States are good for us is not a pop-
ular one, When foreign governments are charged with subsidizing sales in the United
States, the popular and political reaction is that this is unfair competition, Thus when a
Commerce Department study determined that European governments were subsidizing
exports of steel to the United States, our government demanded that they raise their prices.
The standard model tells us that when foreign governments subsidize exports to the United
States, the appropriate response from a national point of view should be to send them a note
of thanks!

Of course this never happens, largely because of the effects of foreign subsidies on
income distribution within the United States. If Europe subsidizes exports of steel to the
United States, most U.S. residents gain from cheaper steel, but steelworkers, the owners of
steel company stock, and industrial workers in general may not be so cheerful.

The Distribution of Income Within Countries. Foreign tariffs or subsidies
change the relative prices of goods. Such changes have strong effects on income distribution
because of factor immobility and differences in the factor intensity of different industries.

At first glance, the direction of the effect of tariffs and export subsidies on relative
prices, and therefore on income distribution, may seem obvious. A tariff has the direct
effect of raising the internal relative price of the imported good, while an export subsidy has
the direct effect of raising the internal relative price of the exported good. We have just seen,
however, that tariffs and export subsidies have an indirect effect on a country’s terms of
trade. The terms of trade effect suggests a paradoxical possibility. A tariff might improve a
country’s terms of trade so much—that is. raise the relative price of its export good so much
on world markets—that even after the tariff rate is added, the internal relative price of the
import good falls. Similarly, an export subsidy might worsen the terms of trade so much that
the internal relative price of the export good falls in spite of the subsidy. If these paradoxi-
cal results occur, the income distribution effects of trade policies will be just the opposite of
what is expected.

The possibility that tariffs and export subsidies might have perverse effects on internal
prices in a country was pointed out and demonstrated by the University of Chicago econo-
mist Lloyd Metzler and is known as the Metzler paradox.® This paradox has roughly the
same status as immiserizing growth and a transfer that makes the recipient worse off; that is,

$5ee Metzler, *Tariffs, the Terms of Trade, and the Distribution of National Income,” Journal of Political Econe-
my 57 (February 1949), pp. 1-29.
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it is possible in theory but will happen only under extreme conditions and is not likely in
practice.

Leaving aside the possibility of a Meizler paradox, then, a tariff will help the import-
competing sector at home while hurting the exporting sector; an export subsidy will do the
reverse, These shifts in the distribution of income within countries are often more obvious
and more impertant to the formation of policy than the shifts in the distribution of income
berween countries that result from changes in the terms of trade.

Summary

1.

The standard trade model derives a world relative supply curve from production pos-
sibilities and a world relative demand curve from preferences. The price of exports
relative to imports, a country’s terms of trade, is determined by the intersection of the
world relative supply and demand curves. Other things equal, g rise in a country’s
terms of trade increases its welfare. Conversely, a decline in a country’s terms of trade
will leave the country worse off,

Economic growth means an outward shift in a country’s production possibility fron-
tier. Such growth is usually biased; that is, the production possibility frontier shifts
out more in the direction of some goods than in the direction of others. The immedi-
ate effect of biased growth is to lead, other things equal, to an increase in the world
relative supply of the goods toward which the growth is biased. This shift in the world
relative supply curve in turn leads to a change in the growing country’s terms of trade,
which can go in either direction. If the growing country’s terms of trade improve, this
improvement reinforces the initial growth at home but hurts the rest of the world. If
the growing country’s terms of trade worsen, this decline offsets some of the favor-
able effects of growth at home but benefits the rest of the world.

The direction of the terms of trade effects depends on the nature of the growth. Growth
that is export-biased (growth that expands the ability of an economy to produce the
goods it was initially exporting more than it expands the ability to produce goods that
compete with imports) worsens the terms of trade. Conversely, growth that is import-
biased, disproportionately increasing the ability to produce 1mport-competing goods,
improves a country’s terms of trade. It is possible for import-biased growth abroad to
hurt a country.

International transfers of income, such as war reparations and foreign aid, may attfect
a country’s terms of trade by shifting the world relative demand curve. If the country
receiving a transfer spends a higher proportion of an increase in income on its export
good than the giver, a transfer raises world relative demand for the recipient’s export
good and thus improves its terms of trade. This improvement reinforces the initial
transfer and provides an indirect benefit in addition to the direct income transfer. On
the other hand, if the recipient has a lower propensity to spend on its export at the
margin than the donor, a transfer worsens the recipient’s terms of trade, offsetting at
least part of the transfer’s effect.

In practice, most countries spend a much higher share of their income on domesti-
cally produced goods than forcigners do. This is not necessarily due to differences in

i3
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taste but rather to barriers to trade, natural and artificial, which cause many goods to
be nontraded. If nontraded goods compete with exports for resources, transfers will
usually raise the recipient’s terms of trade. The evidence suggests that this is, in
fact, the case.

Import tariffs and export subsidies atfect both relative supply and demand. A tariff
raises relative supply of a country’s import good while lowering relative demand. A
tariff unambiguously improves the country’s terms of trade at the rest of the world’s
expense. An export subsidy has the reverse effect, increasing the relative supply and
reducing the relative demand for the country’s export good, and thus worsening the
terms of trade.

The terms of trade effects of an export subsidy hurt the subsidizing country and ben-
efit the rest of the world, while those of a tariff do the reverse. This suggests that
export subsidies do not make sense from a national point of view and that foreign
export subsidies should be welcomed rather than countered. Both tanffs and subsi-
dies. however, have strong effects on the distribution of income within countries, and
these effects often weigh more heavily on policy than the terms of trade concerns.

Key Terms

biased growth, p. 100 internal price, p. 109

expori-biased growth, p. 101 isovalue lines, p. 94

export subsidy, p. 109 marginal propensity to spend, p. 106
external price, p. 109 Metzler paradox, p. 112
immiserizing growth, p. 102 standard trade model, p. 94
import-biased growth, p. 101 _ terms of trade, p. 94

import tariff, p. 109 transfers of income, p. 104
indifference curves, p. 96

Problems

1.

In some economies relative supply may be unresponsive to changes in prices. For
example, if tactors of production were completely immobile between sectors, the pro-
duction possibility frontier would be right-angled, and output of the two goods would
not depend on their relative prices. Is it still true in this case that a rise in the terms of
trade increases welfare? Analyze graphically. '
The counterpart to immobile factors on the supply side would be lack of substitution
on the demand side. Imagine an economy where consumers always buy goods in
rigid proportions—for example, one yard of cloth for every pound of food—regard-
less of the prices of the two goods. Show that an improvement in the terms of trade
benefits this economy, as well,
Japan primarily exports manufactured goods, while importing raw materials such as
food and oil. Analyze the impact on Japan's terms of trade of the following events:
a. A war in the Middle East disrupts oil supply.
b. Korea develops the ability to produce automobiles that it can sell in Canada and
the United States.
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¢. U.S. engineers develop a fusion reactor that replaces fossil fuel electricity plants.
d. A harvest failure in Russia.
e. A reduction in Japan’s tariffs on imported beef and citrus fruit.

4. Countries A and B have two factors of production, capital and labor, with which they
produce two goods, X and Y. Technology is the same in the two countries. X is capi-
tal intensive; A is capital abundant,

Analyze the effects on the terms of trade and the welfare of the two countries of the
following:

a. Anincrease in A’s capital stock.
b. An increase in A’s labor supply.
¢. Anincrease in B’s capital stock.
d. Anincrease in B’s labor supply.

5. Itis just as likely that economic growth will worsen a country’s terms of trade as that
it will improve them, Why, then. do most economists regard immiserizing growth,
where growth actually hurts the growing country, as unlikely in practice?

6. In practice much foreign aid is “tied”; that is, it comes with restrictions that require
that the recipient spend the aid on goods from the donor country. For example,
France might provide money for an irrigation project in Africa, on the condition that
the pumps, pipelines, and construction equipment be purchased from France rather
than from Japan. How does such tying of aid atfect the transfer problem analysis?
Does tying of aid make sense from the donor’s point of view? Can you think of a sce-
nario in which tied aid actually makes the recipient worse off?

7. During 1989 a wave of political change swept over Eastern Europe, raising prospects
not only of democracy but also of a shift from centrally planned to market economies,
One consequence might be a shift in how Western Europe uses its money: Nations,
especially Germany, that during the 1980s were lending heavily to the United States
might start to lend to nearby Eastern European nations instead.

Using the analysis of the transfer problem, how do you think this should affect the
prices of Western European goods relative to those from the United States and Japan?
(Hint: how would the likely use of a dollar of financial resources differ in, say East
Germany, from its use in the United States?)

8. Suppose that one country subsidizes its exports and the other country imposes a
“countervailing” tariff that offsets its effect, so that in the end relative prices in the
second country are unchanged. What happens to the terms of trade? What about
welfare in the two countries? ,

Suppose, on the other hand, that the second country retaliates with an export sub-
sidy of its own. Contrast the result.
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g APPENDIX TO CHAPTER 5

Representing International
Equilibrium with Offer Curves

For most purposes, analyzing international equilibrium in terms of relative supply and
demand is the simplest and most useful technique. In some circumstances, however, it is
useful to analyze trade in a diagram that shows directly what each country ships to the other.
A diagram that does this is the offer curve diagram,

Deriving a Country’s Offer Curve

In Figure 5-3 we showed how to determine a country’s production andconsumption given
the relative price P./P,. Trade is the difference between production and consumption. In
an offer curve diagram we show directly the trade flows that correspond to any given rela-
tive price. On one axis of Figure 5A-1 we show the country’s exports (@~ — D.), on the
other its imports (D, — Q,). Point T in Figure 5A-1 corresponds to the situation shown in
Figure 5-3 (production at O, consumption at D). Since

(DF - QF-) = (QC - DC) X (PC/PF)s (SA'I)

the slope of the line from the origin of Figure 5A-1 to Tis equal to F./P.. T is Home’s offer
at the assumed relative price: At that price, Home residents are willing to trade (.~ — D,)
units of cloth for (D — @) units of food.

' Figure 5A-1 | Home's Desired Trade at a Given Relative Price

At the relative price corresponding Home's
to the slope of the line from the imports, Dz - Qp
origin, Home makes the offer to
trade Q. — D_ units of cloth for
D; — Q; units of food.
Desired T
imports T — — — — — —
of food |
I
|
PolPr |
o Desired Home's

exports  exports, Q.- D,
of cloth

7
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2l Figure 5A-2 [Home's Otfer Curve

The offer curve is generated by tracing Home’s
out how Home's offer varies as the imports, De— Qp c
relative price of cloth is changed.

Home's
exports, OC -D,

By calculating Home's offer at different relative prices, we trace out Home’s offer curve
(Figure 5A-2), We saw in Figure 5-4 that as P./P. rises, Q rises, Q, falls, D, rises, and D,
may rise or fall. Desired (. — D) and (D — Q,), however, both normally rise if income
effects are not too strong. In Figure 5A-2, T' is the offer corresponding to Q', D' in
Figure 5-4; T° the offer corresponding to (%, D?. By finding Home'’s offer at many prices
we trace out the Home offer curve OC.

Foreign’s offer curve OF may be traced out in the same way (Figure SA-3). On the ver-
tical axis we plot (QF — D¥), Foreign’s desired exports of food, while on the horizontal
axis we plot (D} ~ Q%), desired imports of cloth. The lower P./P. is, the more food For-
eign will want to export and the more cloth it will want to import.

International Equilibrium

In equilibrium it must be true that (@, — D) = (D} — Q). and also that (D, — Q) =
(QF — D¥). That is, world supply and demand must be equal for both cloth and food. Given
these equivalences, we can plot the Home and Foreign offer curves on the same diagram
(Figure 5A-4). Equlibrium is at the point where the Home and Foreign offer curves cross.
At the equilibrium point E the relative price of cloth is equal to the slope of OF. Home's
exports of cioth, which equal Foreign’s imports, are OX. Foreign’s exports of food, which
equal Home’s imports, are QY.

This representation of international equilibrium helps us see that equilibrium is in fact
general equilibrium, in which supply and demand are equalized in both markets at the
same time.

“ ";"l:'a;':f-_..-;'..
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Foreign's offer curve shows how that Foreign's

country's desired imports of cloth and exports, Qz— D¢

exports of food vary with the relative

price. F
o . Foreign's

imponts, D3— QZ

' Figure SA-4 | Offer Curve Equilibrium

AR e R

World equilibrium is where the Home Home's imports of food, De - Qf
and Foreign offer curves intersect. Foreign’s exponts of food, Qf—Dg

Home’s exports of cloth, Q. - D
Foreign’s imports of cloth, DA - Q2




120

CHAPTER 6

Economies of Scale,
Imperfect Competition,

and International Trade

ln Chapter 2 we pointed out that there are two reasons why countries specialize and
trade. First, countries differ either in their resources or in technology and specialize in
the things they do relatively well; second, economies of scale (or increasing returns) make
it advantageous for each country to specialize in the production of only a limited range of
goods and services. The past four chapters considered models in which all trade is based
on comparative advantage; that is, differences between countries are the only reason for
trade. This chapcer introduces the role of economies of scale,

The analysis of trade based on economies of scale presents certain problems that we
have so far avoided. Up to now we have assumed that markets are perfectly competitive, so
that all monopoly profits are atways competed away. When there are increasing returns,
however, large firms usually have an advantage over small, so that markets tend to be dom-
inated by one firm (monopoly) or, more often, by a few firms (aligopoly). When increasing
returns enter the trade picture, then, markets usually become imperfectly competitive.

This chapter begins with an overview of the concept of economies of scale and the
economics of imperfect competition. We then turn to two models of international trade
in which economies of scale and imperfect competition play a crucial role: the monopo-
listic competition model and the dumping mode!. The rest of the chapter addresses the
role of a different kind of increasing returns, external economies, in determining trade
patterns, @

monomies of Scale and International Trade: An Overview

The models of comparative advantage already presented were based on the assumption of
constant returns to scale. That is, we assumed that if inputs to an industry were doubled,
industry output would double as well. In practice, however, many industries are characterized
by economies of scale (also referred to as increasing returns), so that production is more
efficient the larger the scale at which it takes place. Where there are economies of scale,
doubling the inputs to an industry will more than double the industry’s produoction.

A simple example can help convey the significance of economies of scale for interna-
tional trade. Table 6-1 shows the relationship between input and output of a hypothetical
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_ . . o R
- Table 6-1 | Relationship of Input to Output for a Hypo‘ﬁetical Industry

Output Total Labor Input Average Labor Input

5 10 2
10 | 15 1.5

15 20 1.333333
20 25 .25

25 30 1.2

30 35 1166667

industry. Widgets are produced using only one input, labor; the table shows how the amount
of labor required depends on the number of widgets produced. To produce 10 widgets, for
exampie, requires 15 hours of labor, while to produce 25 widgets requires 30 hours. The
presence of economies of scale may he seen from the fact that doubling the input of labor
from 15 to 30 more than doubles the industry’s output—in fact, output increases by a
factor of 2.5. Equivalently, the existence of economies of scale may be seen by looking at
the average amount of labor used to produce each unit of output: If output is only 5 widgets
the average labor input per widget is 2 hours, while if output is 25 units the average labor
input falls to 1.2 hours.

We can use this example to see why economies of scale provide an incentive for interna-
tional trade. Imagine a world consisting of two countries, America and Britain, both of
whom have the same technology for producing widgets, and suppose that initially each
country produces 10 widgets. According to the table this requires 15 hours of labor in each
country, so in the world as a whole 30 hours of labor produce 20 widgets. But now suppose
that we concentrate world production of widgets in one country, say America, and let Amer-
ica employ 30 hours of labor in the widget industry. In a single country these 30 hours of
labor can produce 25 widgets. So by concentrating production of widgets in America, the
world economy can use the same amount of labor to produce 25 percent more widgets.

But where does America find the extra labor to proeduce widgets, and what happens to
the labor that was employed in the British widget industry? To get the labor to expand its
production of some goods, America must decrease or abandon the production of others;
these goods will then be produced in Britain instead, using the labor formerly employed in
the industries whose production has expanded in America. Imagine that there are many
goods subject to economies of scale in production, and give them numbers: 1,2,3,....To
take advantage of economies of scale, each of the countries must concentrate on producing
only a limited number of goods. Thus, for example, America might produce goods 1, 3, 5,
and so on while Britain produces 2, 4, 6, and so on, If each country produces only some of
the goods, then each good can be produced at a larger scale than would be the case if each
country tried to produce everything, and the world economy can therefore produce more of
each good.

How does international trade enter the story? Consumers in each country will still want
to consume a variety of goods. Suppose that industry 1 ends up in America and industry 2
in Britain; then American consumers of good 2 will have to buy goods imported from
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Britain, while British consumers of good | will have 1o import it from America. Interna-
tional trade plays a crucial role: It makes it possible for each country to produce a restrict-
ed range of goods and 1o take advantage of economies of scale without sacnificing variety in
consumption. Indeed, as we will see below, international trade typically leads to an increase
in the variety of goods available.

Our example, then, suggests how mutually beneficial trade can arise as a result of
economies of scale. Each country specializes in producing a limited range of products,
which enables it to produce these goods more efficiently than if it tried to produce every-
thing for itself; these specialized economies then trade with each other to be able to con-
sume the full range of goods.

Unfortunately, to go from this suggestive story to an explicit model of trade based on
economies of scale is not that simple. The reason is that economies of scale typically lead to
a market structure other than that of perfect competition, and it is necessary to be careful
about analyzing this market structure.

monomies of Scale and Market Structure

[n the example in Table 6-1, we represented economies of scale by assuming that the labor
input per unit of production is smaller the more units produced. We did not say how this
production increase was achieved—whether existing firms simply produced more, or
whether there was instead an increase in the number of firms. To analyze the effects of
economies of scale on market structure, however, one must be clear about what kind of pro-
duction increase is necessary to reduce average cost. External economies of scale occur
when the cost per unit depends on the size of the industry but not necessarily on the size of
any one firm. Internal economies of scale occur when the cost per unit depends on the size
of an individual firm but not necessarily on that of the industry.

The distinction between external and internal economies can be illustrated with a hypo-
thetical example. Imagine an mdustry that initially consists of ten firms, each producing
100 widgets, for a total industry production of 1000 widgets. Now consider two cases. First,
suppose the industry were to double in size, so that it now consists of 20 firms, each one
still producing 100 widgets. It is possible that the costs of each firm will fall as a result of
the increased size of the industry; for example, a bigger industry may allow more efficient
provision of specialized services or machinery. If this is the case, the industry exhibits
external economies of scale. That is, the efficiency of firms is increased by having a larger
industry, even though each firm is the same size as before.

Second, suppose the industry’s output were held constant at 1000 widgets, but that the
number of firms is cut in half so that each of the remaining five firms produces 200 widgets.
If the costs of production faii in this case, then there are internal economies of scale: A firm
1s more efficient if its output is larger.

External and internal economies of scale have different implications for the structure of
industries. An industry where economies of scale are purely external (that is, where there are
no advantages to large firms) will typically consist of many small firms and be perfectly
competitive. Internal economies of scale, by contrast, give large firms a cost advantage over
small and lead to an imperfectly competitive market structure.
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Both external and internal economies of scale are important causes of international
trade. Because they have different implications for market structure, however, it is difficult
to discuss both types of scale economy—based trade in the same model. We will therefore
deal with them one at a time.

We begin with a model based on internal economies of scale. As we have just argued,
however, internal economies of scale lead to a breakdown of perfect competition. This
outcome forces us to take time out to review the economics of imperfect competition
before we can turn to the analysis of the role of internal economies of scale in interna-
tional trade.

me Theory of Imperfect Competition

In a perfectly competitive market—a market in which there are many buyers and sellers,
none of whom represents a large part of the market—firms are price takers. That is, sell-
ers of products believe that they can sell as much as they like at the current price and
cannot influence the price they receive for their product. For example, a wheat tarmer
can sell as much wheat as she likes without worrying that if she tries to sell more wheat
she will depress the market price. The reason she need not worry about the effect of her
sales on prices 1s that any individual wheat grower represents only a tiny fraction of the
world market.

When only a few firms produce a good, however, matters are different. To take perhaps
the most dramatic example, the aircraft manufacturing giant Boeing shares the market for
large jet aircraft with only one major rival, the European firm Airbus. Boeing therefore
knows that if it produces more aircraft it will have a significant effect on the total supply of
planes in the world and will therefore significantly drive down the price of airplanes. Or to
put it the other way around, Boeing knows that if it wants to sell more airplanes, it can do
so only by significantly reducing its price. In imperfect competition, then, firms are aware
that they can influence the prices of their products and that they can sell more only by
reducing their price. Imperfect competition is characteristic both of industries in which there
are only a few major producers and of industries in which each producer’s product is seen
by consumers as strongly differentiated from those of rival firms. Under these circum-
stances each firm views itself as a price serter; choosing the price of its product, rather than
a price taker.

When firms are not price takers, it is necessary to develop additional tools to describe
how prices and outputs are determined. The simplest imperfectly competitive market struc-
ture to examine is that of a pure monopoly, a market in which a firm faces no competition;
the tools we develop can then be used to examine more complex market structures.

Mcnopoly: A Brief Review

Figure 6-1 shows the position of a single, monopolistic firm. The firm faces a downward-
sloping demand curve, shown in the figure as D. The downward slope of D indicates that
the firm can sell more units of output only if the price of the output falls. As you may
recall from basic microeconomics, a marginal revenue curve corresponds to the demand
curve. Marginal revenue is the extra or marginal revenue the firm gains from selling an
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n Figure 6-1 | Monopolistic Pricing and Production Decisions

A monopolistic firm chooses an out- Cost, Cand
put at which marginal revenue, the Price, £
increase in revenue from selling an
additional unit, equals marginal cost,
the cost of producing an additional
unit. This profit-maximizing output is
shown as Q. the price at which this
output is demanded is £,,. The margin-
al revenue curve MR lies below the
demand curve D, because, for a monop-
oly, marginal revenue is always less
than the price. The monopoly's profits
are equal to the area of the shaded
rectangle, the difference between price

and average cost times Q. Qy Quantity, Q

additional unit. Marginal revenue for a monopolist is always less than the price because to
sell an additional unit the firm must lower the price of all units (not just the marginal
one}. Thus for a monopolist the marginal revenue curve, MR, always lies below the
demand curve.

Marginal Revenue and Price. For our analysis of the monopolistic competition
model later in this section it is important to determine the relationship between the price the
monopolist receives per unit and marginal revenue. Marginal revenue is always less than the
price —but how much less? The relationship between marginal revenue and price depends
on two things. First, it depends on how much output the firm is already selling: A firm that
is not selling very many units will not lose much by cutting the price it receives on those
units. Second, the gap between price and marginal revenue depends on the slope of the
demand curve, which tells us how much the monopolist has to cut his price to sell one more
unit of output. If the curve is very flat, then the monopolist can sell an additional unit with
only a small price cut and will therefore not have to lower the price on units he would have
sold otherwise by very much, so marginal revenue will be close to the price per unit. On the
other hand, if the demand curve is very steep, selling an additional unit will require a large
price cut, implying marginal revenue much Jess than price.

We can be more specific about the relationship between price and marginal revenue if we
assume that the demand curve the firm faces is a straight line. When this is so, the depen-
dence of the monopolist’s total sales on the price it charges can be represented by an equa-
tion of the form

O=A-BXP, (6-1)

i
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where (J 1s the number of units the firm sells, P the price it charges per unit, and A and B are
constants, We show in the appendix to this chapter that in this case marginal revenue is

Marginal revenue = MR = P — (Q/B, (6-2}

implying
P — MR = Q/B.

Equation (6-2) reveals that the gap between price and marginal revenue depends on the
initial sales Q of the firm and the slope parameter B of its demand curve. If sales quantity,
Q. is higher, marginal revenue is lower, because the decrease in price required to sell a
greater quantity costs the firm more. The greater is B, that is, the more sales fall for any
given increase in price and the closer marginal revenue is to the price of the good. Equa-
tion (6-2) is crucial for our analysis of the monopolistic competition model of trade
(pp. 132-150).

Average and Marginal Costs. Returning to Figure 6-1, AC represents the firm’s
average cost of production, that is, 1ts total cost divided by its output. The downward slope
reflects our assumption that there are economies of scale, so that the larger the firm’s output
is the lower are its costs per unit. MC represents the firm's marginal cost (the amount it costs
the firm to produce one extra unit). We know from basic economics that when average costs
are a decreasing function of cutput, marginal cost is always less than average cost. Thus MC
lies below AC.

Equation (6-2) related price and marginal revenue. There is a corresponding formula
relating average and marginal cost. Suppose the costs of a firm, C, take the form

C=F+cXx0, (6-3)

where F'1s a fixed cost that is independent of the firm's output, ¢ is the firm’s marginal cost,
and @ is once again the firm'’s output. (This is called a linear cost function.) The fixed cost
in a linear cost function gives rise to economies of scale, because the larger the firm’s
output, the less is the fixed cost per unit. Specifically, the firm’s average cost (total cost
divided by output) is

Average cost = AC = C/Q = FIQ + c. (6-4)

This average cost dechines as Q increases because the fixed cost is spread over a larger output,

If, for example, F = 5 and ¢ = | the average cost of producing 10 units 15 5/10 + | =
1.5 and the average cost of producing 25 units is 5/25 + 1 = 1.2. These numbers may
look familiar, because they were used to construct Table 6-1. The relationship between
output, average costs, and marginal costs given in Table 6-1 is shown graphically in
Figure 6-2. Average cost approaches infinity at zero output and approaches marginal cost at
very large output.

The profit-maximizing output of a monopolist is that at which marginal revenue (the rev-
enue gained from selling an extra unit) equals marginal cost {the cost of producing an
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extra unit), that is, at the intersection of the MC and MR curves. In Figure 6-1 we can see
that the price at which the profit-maximizing output @,, is demanded is £, which is greater
than average cost. When P > AC, the monopolist is earning some monopoly profits.'

Monopolistic Competition

Monopoly profits rarely go uncontested. A firm making high profits normally attracts com-
petitors. Thus situations of pure monopoly are rare in practice. Instead, the usual market
structure in industries characterized by internal economies of scale is one of oligopoly:
several firms, each of them large enough to affect prices, but none with an uncontested
monopoly.

The general analysis of oligopoly is a complex and controversial subject because in oli-
gopolies the pricing policies of firms are interdependent. Each firm in an oligopoly will, in
setting its price, consider not only the responses of consumers but also the expected
responses of competitors. These responses, however, depend in turn on the competitors’
expectations about the firm’s behavior—and we are therefore in a complex game in which
firms are trying to second-guess each others’ strategies. We will briefly discuss the general
problems of modeling oligopoly below. However, there is a special case of oligopoly,
known as monopolistic competition, which is relatively easy to analyze. Since 1980 mono-
polistic competition models have been widely applied to international trade.

[n monopolistic competition models two key assumptions are made to get around
the problem of interdependence. First, each firm is assumed to be able to differentiate its

"The economic definition of profits is not the same as that used in conventional accounting, where any revenue
over and above labor and material costs is called a profit. A firm that earns a rate of return on its capital less than
what thal capital could have earned in other industries is not making profits; from an economic point of view the
normal rate of return on capital represents part of the firm'’s costs, and only returns over and above that nermal
rate of return represent profits.
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product from that of its rivals. That is, because they want to buy this firm’s particular prod-
uct, the firm’s customers will not rush to buy other firms’ products because of a slight price
difference. Product differentiation assures that each firm has a monopoly in its particular
product within an industry and is therefore somewhat insulated from competition. Second,
each firm is assumed to take the prices charged by its rivals as given—that is, it ignores the
impact of its own price on the prices of other firms. As a result, the monopolistic competi-
tion model assumes that even though each firm is in reality facing competition from other
firms, it behaves as if it were a monopolist—hence the model’s name.

Are there any monopolistically competitive industries in the real world? Some industries
may be reasonable approximations. For example, the automobile industry in Europe, where
a number of major producers (Ford, General Motors, Volkswagen, Renault, Peugeot, Fiat,
Volvo—and more recently Nissan) offer substantially different yet nonetheless competing
automobiles, may be fairly well described by monopolistically competitive assumptions.
The main appeal of the monopolistic competition model is not, however, its realism, but its
simplicity. As we will see in the next section of this chapter, the monopolistic competition
model gives us a very clear view of how economies of scale can give rise to mutually ben-
eficial trade.

Before we can examine trade, however, we need to develop a basic model of monopo-
listic competition, Let us therefore imagine an industry consisting of a number of firms.
These firms produce differentiated products, that is, goods that are not exactly the same but
that are substitutes for one another. Each firm is therefore a monopolist in the sense that it
is the only firm producing its particular good, but the demand for its good depends on the
number of other similar products available and on the prices of other firms in the industry.

Assumptions of the Model. We begin by describing the demand facing a typical
monopolistically competitive firm. In general, we would expect a firm to sell more the
larger the total demand for its industry’s product and the higher the prices charged by its
rivals. On the other hand, we expect the firm to sell less the greater the number of firms in
the industry and the higher its own price. A particular equation for the demand facing a firm
that has these properties is”

Q=SX[ln—bX(P—P) (6-5)

where Q is the firm’s sales, § is the total sales of the industry, n the number of firms in the
industry, & a constant term representing the responsiveness of a firm’s sales to its price, P
the price charged by the firm itself, and P the average price charged by its competitors.
Equation (6-5) may be given the following intuitive justification: If all firms charge the
same price, each will have a market share 1/n. A firm charging more than the average of
other firms will have a smailer market share, a firm charging less a larger share.” B

It is helpful to assume that total industry sales S are unaffected by the average price P
charged by firms in the industry. That is, we assume that firms can gain customers only at

IEquation {6-5) can be derived from a model in which consumers have different preferences and firms produce
varieties tailored to particufar segments of the market. See Stephen Salop, “Monopolistic Competition with Out-
side Goods,” Bell Journal of Economics 10 {1979), pp. 141-156 for a development of this approach,

3Equation (6-5) may be rewritten as @ = Sfn ~ § X b X (P — P). If P = P, this reduces to ¢ = Sin. It P> P,
Q < Sin, while if P< B, 0 > S/n.
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each others’ expense. This is an unrealistic assumption, but it simplifies the analysis and
helps focus on the competition among firms. In particular, it means that § is a measure of
the size of the market and that if all firms charge the same price, each sells $/» units.

Next we turn to the costs of a typical firm. Here we simply assume that total and average
costs of a typical firm are described by equations (6-3) and (6-4).

Market Equilibrium. To model the behavior of this monopolistically competitive
industry, we will assume that all firms in this industry are symmetric, that is, the demand
function and cost function are identical for all firms (even though they are producing and
selling somewhat differentiated products). When the individual firms are symmetric. the
state of the industry can be described without enumerating the features of all firms in
detail: All we really need to know to describe the industry is how many firms there are and
what price the typical firm charges. To analyze the industry, for example to assess the
effects of international trade, we need to determine the number of firms n and the average
price they charge P. Once we have a method for determining # and P, we can ask how they
are affected by international trade.

Our method for determining » and P involves three steps. (1} First, we derive a rela-
tionship between the number of firms and the average cost of a typical firm. We show that
this relationship is upward sloping; that is, the more firms there are, the lower the output of
each firm, and thus the higher its cost per unit of output. (2) We next show the rejationship
between the number of firms and the price each firm charges, which must equal P in equi-
librium. We show that this relationship is downward sloping: the more firms there are, the
more intense is competition among firms, and as a result the lower the prices they charge.
(3) Finally, we argue that when the price exceeds average cost additional firms will enter the
industry, while when the price is less than average cost firms will exit. So in the long run the
number of firms is determined by the intersection of the curve that relates average cost to n
and the curve that relates price to n.

1. The number of firms and average cost. As a first step toward determining # and P,
we ask how the average cost of a typical firm depends on the number of firms in the
industry. Since all firms are symmetric in this model, in equilibrium they will all charge
the same price. But when all firms charge the same price, so that P = P, equation (6-5)
tells us that Q = §/n; that is, each firm’s output (2, is a I/n share of the total industry sales
S. But we saw in equation (6-4) that average cost depends inversely on a firm’s output.
We therefore conclude that average cost depends on the size of the market and the
number of firms in the industry:

AC=FIQ+c=nXFIS+c, (6-6)

Equation (6-6) tells us that other things equal, the more firms there are in the indus-
try the higher is average cost, The reason is that the more firms there are, the less each
firm produces. For example, imagine an industry with total sales of 1 million widgets
annually. If there are five firms in the industry, each will sell 200,000 annually. If there
are ten firms, each will sell only 100,000, and therefore each firm will have higher aver-
age cost. The upward-sloping relationship between » and average cost is shown as CC in
Figure 6-3.
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The number of firms in a monopolistically competitive market, and the prices they charge, are
determined by two relationships. On one side, the more firms there are, the more intensely they
compete, and hence the lower is the industry price. This relationship is represented by PR On the
other side, the more firms there are, the less each firm selis and therefore the higher is its average
cost, This relationship is represented by CC. If price exceeds average cost (if the PP curve is above
the CC curve), the industry will be making profits and additional firms will enter the industry; if
price is less than average cost, the industry will be incurring losses and firms will leave the industry.
The equilibrium price and number of firms occurs when price equals average cost, at the inter-
section of PP and CC.

2. The number of firms and the price, Meanwhile, the price the typical firm charges
also depends on the number of firms in the industry, In general, we would expect that the
more firms there are, the more intense will be the competition among them., and hence
the lower the price, This turns out to be true in this model, but proving it takes a moment,
The basic trick is to show that each firm faces a straight-line demand curve of the form
we showed in equation (6-1), and then to use equation (6-2) to determine prices.

First recall that in the monopolistic competition model firms are assumed to take each
others’ prices as given; that is, each firm ignores the possibility that if it changes its price
other firms will also change theirs. If each firm treats P as given, we can rewrite the
demand curve (6-5) in the form

G=(Sm+SXbXP)—SXbXP, (6-7)
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where b is the parameter in equation (6-5) that measured the sensitivity of each firm’s
market share to the price it charges. Now this is in the same form as (6-1), with $/n +
§ X b X P in place of the constant term A and S X b in place of the slope coefficient B.
If we plug these values back into the formula for marginal revenue (6-2), we have a mar-
ginal revenue for a typical firm of

MR =P — Q/(§ X b). (6-8)
Profit-maximizing firms will set marginal revenue equal to their marginal cost ¢, so that
MR=P— QIS%X b)=c,

which can be rearranged to give the following equation for the price charged by a typi-
cal firm:

P=c+ QIS X b) (6-9)

We have already noted, however, that if all firms charge the same price, each will sell an
amount = S/an. Plugging this back into (6-9) gives us a relationship between the
number of firms and the price each firm charges:

P=c+ /b Xn). (6-10)

Equation (6-10) says algebraically that the more firms there are in the industry, the
lower the price each firm will charge. Equation (6-10) is shown in Figure 6-3 as the
downward-sloping curve PP,

3. The equilibrium number of firms. Let us now ask what Figure 6-3 means. We
have summarized an industry by two curves. The downward-sloping curve PP shows
that the more firms there are in the industry, the lower the price each firm will charge.
This makes sense: The more firms there are, the more competition each firm faces. The
upward-sloping curve CC tells ns that the more firms there are in the industry, the
higher the average cost of each firm. This also makes sense: If the number of firms
increases, each firm will sell less, so firms will not be able to move as far down their
average cost curve, '

The two schedules intersect at point E, corresponding to the number of firms n,. The sig-
nificance of », is that it is the zere-profit number of firms in the industry. When there are »,
firms in the industry, their profit-maximizing price is P,, which is exactly equal to their aver-
age cost AC,.

What we will now argue is that in the long run the number of firms in the industry tends
to move toward »,, so that point E describes the industry’s long-run equilibrium.

To see why, suppose that n were less than n,, say n,. Then the price charged by firms
would be P, while their average cost would be only AC,. Thus firms would be making
monopoly profits. Conversely, suppose that n were greater than n,, say n,, Then firms
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would charge only the price P,, while their average cost would be AC,. Firms would be suf-
fering losses.

Over time, firms will enter an industry that is profitable, exit one in which they lose money.
The number of firms will rise over time if it is less than #,, fall if it is greater. This means
that n, is the equilibrium number of firms in the industry and P, the equilibrium price.*

We have now developed a model of a menopolistically competitive industry in which we
can determine the equilibrium number of firms and the average price that firms charge. We
can use this model to derive some important conclusions about the role of economies of
scale in international trade. But before we do, we should take a moment to note some lim-
itations of the monopolistic competition model.

Limitations of the Monopolistic Competition Model

The monopelistic competition model captures certain key elements of markets where there
are economies of scale and thus imperfect competition. However, few industries are well
described by monopolistic competition. Instead, the most common market structure is one
of small-group oligopoly, where only a few firms are actively engaged in competition. In
this situation the key assumption of the monopolistic competition model, which is that
each firm will behave as if it were a true monopolist, is likely to break down. Instead. firms
will be aware that their actions influence the actions of other firms and will take this inter-
dependence into account.

Two kinds of behavior arise in the general oligopoly setting that are excluded by assump-
tion from the monopolistic competition model. The first is collusive behavior. Each firm
may keep its price higher than the apparent profit-maximizing level as part of an under-
standing that other firms will do the same; since each firm’s profits are higher if its com-
petitors charge high prices, such an understanding can raise the profits of all the firms (at
the expense of consumers). Collusive price-setting behavior may be managed through
explicit agreements (illegal in the United States) or through tacit coordination strategies,
such as allowing one firm to act as a price leader for the industry.

Firms may also engage in strategic behavior; that is, they may do things that seem to
lower profits, but that affect the behavior of competitors in a desirable way. For example a
firm may build extra capacity not to use it but to deter potential rivals from entering its
industry.

These possibilities for both collusive and strategic behavior make the analysis of oli-
gopoly a complex matter. There is no one generally accepted modet of oligopoly behavior,
which makes modeling trade in monopolistic industries problematic,

The monopolistic competition approach to trade is attractive because it avoids these
complexities. Even though it may leave out some features of the real world, the monopo-
listic competition model is widely accepted as a way to provide at least a first cut at the role
of economies of scale in international trade.

4This analysis slips past a slight problem: The number of firms in an industry must, of course be a whole number
like 5 or 8. What if n, turns out to equal 6.37? The answer is that there will be 6 firms in the industry, all making
small monopoly profits, but not challenged by new entrants because evervone knows that a seven-firm industry
would lose money. In most examples of monopolistic competition, this whole-number or “integer constraint™
problem turns out not to be very important, and we ignore it here,
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monopolistic Competition and Trade

Underlying the application of the monopolistic competition model] to trade is the idea that
trade increases market size. In industries where there are economies of scale, both the vari-
ety of goods that a country can produce and the scale of its production are constrained by
the size of the market. By trading with each other, and therefore forming an integrated
world market that is bigger than any individual national market, nations are able to loosen
these constraints. Each country can specialize in producing a narrower range of products
than it would in the absence of trade; yet by buying goods that it does not make from other
countries, each nation can simultaneously increase the variety of goods available to its
consumers. As a resuit, trade offers an opportunity for mutual gain even when countries do
not differ in their resources or technology.

Suppose, for example, that there are two countries, each with an annual market for
1 million automobiles. By trading with each other, these countries can create a combined
market of 2 million autos. In this combined market, more varieties of automobiles can be
produced. at lower average costs, than in either market alone. .

The monopeolistic competition model can be used to show how trade improves the trade-
off between scale and variety that individual nations face. We will begin by showing how a
larger market leads, in the monopolistic competition model, to both a lower average price
and the availability of a greater variety of goods. Applying this result to international trade,
we observe that trade creates a world market larger than any of the national markets that
comprise it. Integrating markets through international trade therefore has the same effects as
growth of a market within a single country.

The Effects of Increased Market Size

The number of firms in a monopolistically competitive industry and the prices they charge
are affected by the size of the market. In larger markets there usually will be both more
firms and more sales per firm; consumers in a large market will be offered both lower prices
and a greater variety of products than consumers in small markets.

To see this in the context of our model, look again at the CC curve in Figure 6-3, which
showed that average costs per firm are higher the more firms there are in the industry. The
definition of the CC curve is given by equation (6-6);

AC=FIQO+c=n X FIS + c.

Examining this equation, we see that an increase in total sales S will reduce average costs
for any given number of firms n. The reason is that if the market grows while the number of
firms is held constant, sales per firm will increase and the average cost of each firm will
therefore decline. Thus if we compare two markets, one with higher § than the other, the CC
curve in the larger market will be below that in the smaller one.

Meanwhile, the PP curve in Figure 6-3, which relates the price charged by firms to the
number of firms, does not shift. The definition of that curve is given in equation (6-10):

P=c¢+ 1/Ab>xXn.

The size of the market does not enter into this equation, so an increase in § does not shift
the PP curve.
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Figure 6-4 uses this information to show the effect of an increase in the size of the
market on long-run equilibrium. Initially, equilibrium is at point 1, with a price P, and a
number of fitms n,. An increase in the size of the market, measured by industry sales §,
shifts the CC curve down from CC, to CC,, while it has no effect on the PP curve. The new
equilibrium is at point 2: The number of firms increases from », to n,, while the price falls
from P, to P,.

Clearly, consumers would prefer to be part of a large market rather than a small one. At
point 2, a greater variety of products is available at a lower price than at point 1.

Gains from an Integrated Market: A Numerical Example

International trade can create a larger market. We can illustrate the effects of trade on
prices, scale, and the variety of goods available with a specific numerical example.

Imagine that automobiles are produced by a monopolistically competitive industry. The
demand curve facing any given producer of automobiles is described by equation (6-5),
with & = 1/30,000 (this value has no particular significance; it was chosen to make the
example come out neatly). Thus the demand facing any one producer is given by

Q = § X [1/n — (1/30,000) X (P — P)),

where ( is the number of automobiles sold per firm, § the total sales of the industry, » the
number of firms, P the price that a firm charges, and P the average price of other firms. We
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also assume that the cost function for producing automobiles is described by equation (6-3),
with a fixed cost F = $750,000,000 and a marginal cost ¢ = $5000 per automobile (again
these values are chosen to give nice results), The total cost is

C = 750,000,000 + (5000 X Q).
The average cost curve is therefore
= (750,000,000/Q) + 5000.

Now suppose there are two countries, Home and Foreign. Home has annual sales of
900,000 automobiles; Foreign has annual sales of 1.6 million. The two countries are
assumed, for the moment, to have the same costs of production.

Figure 6-3a shows the PP and CC curves for the Home auto industry. We find that in the
absence of trade, Home would have six automobile firms, selling at a price of $10,000 each.
(It 1s also possible to solve for n and £ algebraically, as shown in the Mathematical Post-
script to this chapter.) To confirm that this is the long-run equilibrium, we need to show both,
that the pricing equation (6-10) is satisfied and that the price equals average cost.

Substituting the actual values of the marginal cost ¢, the demand parameter &, and the
number of Home firms » into equation (6-10), we find

P = $10,000 = ¢ + /(b X n) = $5000 + /[(1/30,000) X 6] = $5000 + $5000,

so the condition for profit maximization—that marginal revenue equal marginal cost—is
satisfied. Each firm sells 900,000 units/6 firms = 150,000 units/firm. Its average cost is
therefore

= ($750,000,000/150,000) + $5000 = $10,000.

Since the average cost of $10,000 per unit is the same as the price, all monopoly profits
have been competed away. Thus six firms, selling at a price of $10,000, with each firm pro-
ducing 150,000 cars, is the long-run equilibrium in the Home market.

What about Foreign? By drawing the PP and CC curves (panel (b) in Figure 6-5) we find
that when the market is for 1.6 million automobiles, the curves intersect at n = 8, P = §750.
That is, in the absence of trade Foreign's market would support eight firms, each producing
200,000 automobiles, and selling them at a price of $8750. We can again confirm that this
solution satisfies the equilibrium conditions:

P =$8750 = ¢ + /(b X n) = $5000 + 1/[(1/30,000) X 8] = $35000 + $3750,
and
= ($750,000,000/200,000) + $5000 = $8750.

Now suppose it is possible for Home and Foreign to trade automobiles costlessly with one
another. This creates a new, integrated market (panel (c} in Figure 6-5) with total sales of 2.5
million. By drawing the PP and CC curves one more time, we find that this integrated
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(a) The Home market: With a market size of 900,000 automobiles, Home’s equilibrium, determined
by the intersection of the PP and CC curves, occurs with six firms and an industry price of $10,000
per auto. (b} The Foreign market: With a market size of |.6 million automobiles, Foreign's equilibri-
um occurs with eight firms and an industry price of $8750 per car. (c) The combined market: Inte-
grating the two markets creates a market for 2.5 million autos. This market supports ten firms, and

the price of an auto is only $8000.
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market will support ten firms, each producing 250,000 cars and selling them at a price of
$8000. The conditions for profit maximization and zero profits are again satisfied:

P = $8000 = ¢ + /(b X n) = $5000 + 1/](1/30,000) = 10] = $5000 + $3000,

and

AC = ($750,000,000/250,000) + $5000 = $8000.

We summarize the results of creating an integrated market in Table 6-2. The table com-
pares each market alone with the integrated market. The integrated market supports more
firms, each producing at a larger scale and selling at a lower price than either national
market did on its own.

Clearly everyone is better off as a result of integration. In the larger market, consumers
have a wider range of choice, yet each firm produces more and is therefore able to offer its
product at a lower price.

To realize these gains from integration, the countries must engage in international trade:
To achieve economies of scale, each firm must concentrate its production in one country—
either Home or Foreign. Yet it must sell its output to customers in both markets. So each
product will be produced in only one country and exported to the other.

Economies of Scale and Comparative Advantage

Our example of a monopolistically competitive industry says little about the pattern of
trade that results from economies of scale. The model assumes that the cost of production is
the same in both countries and that trade is costless, These assumptions mean that although
we know that the integrated market will support ten firms, we cannot say where they will be
located. For example, four firms might be in Home and six in Foreign—but it is equally
possible, as far as this example goes, that all ten will be in Foreign {or in Home).

To say more than that the market will support ten firms, it is necessary to go behind the
partial equilibrium framework that we have considered so far and think about how
economies of scale interact with comparative advantage to determine the pattern of inter-
national trade.

Let us therefore now imagine a world economy consisting, as usual, of our two countries
Home and Foreign. Each of these countries has two factors of production, capital and

- Table 6-2 | Hypothetical Example of Gains from Market Integration.

Home Market, Foreign Market, Integrated Market,
before Trade before Trade after Trade
Total sales of autos 900,000 1,600,000 2,500,000
Number of finms 6 8 10
Sales per firm 150,000 200,000 250,000
Average cost 10,000 8,750 8.000

Price 10,000 8,750 8,000
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labor. We assume that Home has a higher overall capital-fabor ratio than Foreign, that is,
that Home is the capital-abundant country. Let’s also imagine that there are two industries.
manufactures and food, with manufactures the more capital-intensive industry.

The ditference between this model and the factor proportions model of Chapter 4 is that
we now suppose that manufactures is not a perfectly competitive industry producing a
homogeneous product. Instead, it is a menopolistically competitive industry in which a
number of firms all produce differentiated products. Because of economies of scale, neither
country is able to produce the full range of manufactured products by itself; thus, although
both countries may produce some manufactures, they will be producing different things. The
monopolistically competitive nature of the manufactures industry makes an important dif-
ference to the trade pattern, a difference that can best be seen by looking at what would
happen if manufactures were not a monopolistically competitive sector.

If manufactures were not a differentiated product sector, we know from Chapter 4 what
the trade pattern would look like. Because Home is capital-abundant and manufactures cap-
ital-intensive, Home would have a larger relative supply of manufactures and would there-
fore export manufactures and import food. Schematically, we can represent this trade pat-
tern with a diagram like Figure 6-6. The length of the arrows indicates the value of trade in
each direction; the figure shows that Home would export manufactures equal in value to the
food it imports.

If we assume that manufactures is a monopolistically competitive sector (each firm's
products are differentiated from other firms’), Home will still be a net exporter of manu-
factures and an importer of food. However, Foreign firms in the manufactures sector will
produce products different from those that Home firms produce. Because some Home con-
sumers will prefer Foreign varieties, Home, although running a trade surplus in manufac-
tures, will import as well as export within the manutacturing industry. With manufactures
monopolistically competitive, then, the pattern of trade will look like Figure 6-7.

We can think of world trade in a monopolistic competition model as consisting of two
parts. There will be two-way trade within the manufacturing sector. This exchange of man-
ufactures for manufactures is called intraindustry trade. The remainder of trade is an
exchange of manufactures for food called interindustry trade.
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Figure 6-7 | Trade with Increasing Returns and Monopolistic Competition
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If manufactures is a monopolistically competitive industry, Home and Foreign will produce differen-
tiated products. As a result, even if Home is a net exporter of manufactured goods. it will import
as well as export manufactures, giving rise to intraindustry trade.

Notice these four points about this pattern of trade:

1. Interindustry (manufactures for food) trade reflects comparative advantage. The
pattern of interindustry trade is that Home, the capital-abundant country, is a net exporter
of capital-intensive manufactures and a net importer of labor-intensive food. So com-
parative advantage continues to be a major part of the trade story.

2. Intraindustry trade (manufactures for manufactures) does not reflect comparative
advantage. Even if the countries had the same overall capital-labor ratio, their tirms
would continue to produce differentiated products and the demand of consumers for
products made abroad would continue to generate intraindustry trade. It is economies of
scale that keep each country from producing the full range of products for itself; thus
economies of scale can be an independent source of international trade.

3. The pattern of intraindustry trade itself is unpredictable. We have not said anything
about which country produces which goods within the manufactures sector because
there is nothing in the model to tell us. All we know is that the countries will produce
different products. Since history and accident determine the details of the trade pattern,
an unpredictable component of the trade pattern is an inevitable feature of a world
where economies of scale are important. Notice, however, that the unpredictability is not
total. While the precise pattern of intraindustry trade within the manufactures sector is
arbitrary, the pattern of interindustry trade between manufactures and food is deter-
mined by underlying differences between countries.

4. The relative importance of intraindustry and interindustry trade depends on how
similar countries are. [f Home and Foreign are similar in their capital-labor ratios, then
there will be little interindustry trade, and intraindusiry trade, based ultimately on
economies of scale, will be dominant. On the other hand, if the capital-labor ratios are
very ditferent, so that, for example, Foreign specializes completely in food production,
there will be no intraindustry trade based on economies of scale. All trade will be based
on comparative advantage.
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The Significance of Intraindustry Trade

About one-fourth of world trade consists of intraindustry trade, that is, two-way exchanges
of goods within standard industrial classifications. Intraindustry trade plays a particularly
large role in the trade in manufactured goods among advanced industrial nations, which
accounts for most of world trade. Over time, the industrial countries have become increas-
ingly similar in their levels of technology and in the availability of capital and skilled
labor. Since the major trading nations have become similar in technology and resources,
there is often no clear comparative advantage within an industry, and much of internation-
al trade therefore takes the form of two-way exchanges within industries—probably driven
in large part by economies of scale—rather than interindustry specialization driven by
comparative advantage.

Table 6-3 shows measures of the importance of intraindustry trade for a number of U.S.
manufacturing industries in 1993, The measure shown is intraindustry trade/total trade.” The
measure ranges from 0.99 for inorganic chemicals—an industry in which U.S, exports and
imports are nearly equal—to 0.00 for footwear, an industry in which the United States has
large imports but virtually no exports. The measure would be zero tor an industry in which
the United States was only an exporter or only an importer, not both; it would be one in an
industry for which U.S. exports exactly equaled U.S. imports.

Table 6-3 shows that in many industries a large part of trade 15 intraindustry (closer to
one) rather than interindustry (closer to zero). The industries are ranked by the relative
importance of intraindustry trade, those with higher intraindustry trade first. Industries
with high levels of intraindustry trade tend to be sophisticated manufactured goods, such as
chemicals, pharmaceuticals, and power-generating equipment. These goods are exported
principally by advanced nations and are probably subject to important economies of scale in
production. At the other end of the scale, the industries with very little intraindustry trade
are typically labor-intensive products, such as footwear and apparel. These are goods that
the United States imports primanly from less developed countries, where comparative
advantage is clear-cut and is the primary determinant of U.S, trade with these countries.®

>To be more precise, the stundard formula for calculating the importance of intraindustry trade within a given
industry is

lexports — importsl

exports + imports

fI=1-

where the expression lexports — imports| means “absolute value of the trade balance™: if exports are $100 million
more than imports, the numerstor of the fraction is 100, but if exports are $100 million Jess than imports. it is also
100. In comparative-advantage models of international trade, we expect a country either to export a4 good or to
import it, not both; in that case f would always equal zera. On the other hand, if a country’s exports and imports
within an industry are equal, we find f = |,

SThe growing trade between low-wage and high-wage nations sometimes produces trade that is classitied as
intraindustry even though it is really driven by comparative advantage. Suppose. for example, a U.S. company
produces some sophisticated computer chips in California, ships them to Asia where they are assembled into a
computer, and then ships that computer back home. Both the exported components and the imported computer are
likely to be classificd as being “computers and related devices,” so that the transactions will be counted as
intraindustry trade. Nonetheless, what is really going on is that the United States is exporting skill-intensive prod-
ucts {(chips} and importing a labor-intensive service (computer assembly). Such “pseudo-intraindustry™ trade is
particularly comman in trade between the United States and Mexico.
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. Table 6-3 | Indexes of lntrairimdusflry Trade for US. Industries, 1993_:_' "

Inorganic chemicals 0.99
Power-generating machinery 0.97
Electrical machinery 0.96
Organic chemicals 0.91
Medical and pharmaceutical __ 0.86
Office machinery . 0.81
Telecommunications equipment 0.69
~ Road vehicles 0.65
Iron and steel ' 0.43 '
Clothing and apparel 0.27
Footwear 0.00
Why Intraindustry Trade Matters .

Table 6-3 shows that a sizeable part of international trade is intraindustry trade rather than
the interindustry trade we studied in Chapters 2 through 5. But does the importance of
intraindustry trade change any of our conclusions?

First, intraindustry trade produces extra gains from international trade, over and above
those from comparative advantage, because intraindustry trade allows countries to benefit
from larger markets. As we have seen, by engaging in intraindustry trade a country can
simultaneously reduce the number of products it produces and increase the variety of goods
available to domestic consumers. By producing fewer varieties, a country can produce each
at larger scale, with higher productivity and lower costs. At the same time, consumers bene-
fit from the increased range of choice. In our numerical example of the gains from integrat-
ing a market, Home consumers found that intraindustry trade expanded their range of choice
from six automobile models to ten even as it reduced the price of autos from 310,000 to
$8000. As the case study of the North American auto industry indicates (p. 141). the advan-
tages of creating an integrated industry in two countries can be substantial in reality as well.

In our earlier analysis of the distribution of gains from trade (Chapters 3 and 4), we were
pessimistic about the prospects that everyone will benefit from trade, even though interna-
tional trade could potentially raise everyone’s income. In the models discussed earlier,
trade had all its effects through changes in relative prices, which in turn have very strong
effects on the distribution of income. '

Suppose, however, that intraindustry trade is the dominant source of gains from trade.
This will happen (1} when countries are similar in their relative factor supplies, so that there
is not much interindustry trade, and (2) when scale economies and product differentiation
are important, so that the gains from larger scale and increased choice are large. In these cir-
cumstances the income distribution effects of trade will be small and there will be substan-
tial extra gains from intraindustry trade. The result may well be that despite the effects of
trade on income distribution, everyone gains from trade.

When will this be most likely to happen? Intraindustry trade tends to be prevalent
between countries that are similar in their capital-labor ratios, skill levels, and so on. Thus,
intraindustry trade will be dominant between countries at a similar level of economic
development. Gains from this trade will be large when economies of scale are strong and
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products are highly difterentiated. This is more characteristic of sophisticated manutactured
goods than of raw materials or more traditional sectors (such as textiles or footwear). Trade
without serious income distribution effects, then, is most likely to happen in manufactures
trade between advanced industrial countries.

This conclusion is borne out by postwar experience, particularly in Western Europe. In
1957 the major countries of continental Europe established a free trade area in manufac-
tured goods, the Common Market, or European Economic Community (EEC). (The United
Kingdom entered the EEC later, in 1973.) The result was a rapid growth of trade. Trade
within the EEC grew twice as fast as world trade as a whole during the 1960s. One might
have expected this rapid growth in trade to produce substantial dislocations and political
problems. The growth in trade, however, was almost entirely intraindustry rather than
interindustry; drastic economic dislocation did not occur. Instead of, say, workers in
France's electrical machinery industry being hurt while those in Germany's gained, work-
ers in both sectors gained from the increased efficiency of the integrated European industry.
The result was that the growth in trade within Europe presented far fewer social and polit-
ical problems than anyone anticipated. .

There is both a good and a bad side to this favorable view of intraindustry trade. The
good side is that under some circumstances trade is relatively easy to live with and therefore
relatively easy to support politically. The bad side is that trade between very different
countries or where scale economies and product differentiation are not important remains
politically problematic. In fact, the progressive liberalization of trade that characterized the
30-year period from 1950 to 1980 was primarily concentrated on trade in manufactures
among the advanced nations, as we will see in Chapter 9. If progress on other kinds of trade
1s important, the past record does not give us much encouragement.

CASE STUDY

Intraindustry Trade in Action: The North
American Auto Pact of 1964

An unusually clear-cut example of the role of economies of scale in generating beneficial inter-
national trade is provided by the growth in automotive trade between the United States and
Canada during the second half of the 1960s. While the case does not fit our model exactly, it does
show that the basic concepts we have developed are useful in the real world.

Before 1963, tariff protection by Canada and the United States produced a Canadian auto
industry that was largely self-sufficient, neither importing nor exporting much. The Canadian
industry was controlled by the same firms as the U.S. industry-—a departure from our model,
since we have not yet examined the role of multinational firms—abut these firms found it cheap-
er to have largely separate production systems than to pay the tariffs. Thus the Canadian indus-
try was in effect a miniature version of the U.S. industry, at about one-tenth the scale.

The Canadian subsidiaries of U.S. firms found that small scale was a substantial disadvan-
tage. This was partly because Canadian plants had to be smaller than their U.S. counterparts.
Perhaps more important, U.S. plants could often be “dedicated”—that is, devoted to producing

\\
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a single model or component—while Canadian plants had to produce several different things,
requiring the plants to shut down periodically to change over from producing one item to
producing another, to hold larger inventories, to use less specialized machinery, and so on.
The Canadian auto industry had a labor productivity about 30 percent lower than that of the
United States.

In an effort to remove these problems, the United States and Canada agreed in 1964 to
establish a free trade area in automobiles (subject to certain restrictions). This allowed the auto
companies to reorganize their production. Canadian subsidiaries of the auto firms sharply cut the
number of products made in Canada. For example, General Motors cut in half the number of
models assembled in Canada. The overall level of Canadian production and employment was,
however, maintained. This was achieved by importing from the United States products no
longer made in Canada and exporting the products Canada continued to make. In 1962, Canada
exported $16 million worth of automotive products to the United States while importing
$519 million worth. By 1968 the numbers were $2.4 and $2.9 billion, respectively. In other

words, both exports and imports increased sharply: intraindustry trade in action,

The gains seem to have been substantial. By the early 1970s the Canadian industry was com-

parable to the U.S. industry in productivity.

li'umping

The monopolistic competition model helps us understand how increasing returns promote
international trade. As we noted earlier, however, this model assumes away many of the
issues that can arise when firms are imperfectly competitive, Although it recognizes that
imperfect competition is a necessary consequence of economies of scale, the monopolistic
competition analysis does not focus on the possible consequences of imperfect competition
itself for international trade.

In reality, imperfect competition has some important consequences for international
trade. The most striking of these is that firms do not necessarily charge the same price for
goods that are exported and those that are sold to domestic buyers.

The Economics of Dumping

In imperfectly competitive markets, firms sometimes charge one price for a good when that
good is exported and a different price for the same good when it is sold domestically. In
general, the practice of charging different customers ditferent prices is called price dis-
crimination. The most common form of price discrimination in international trade is
dumping, a pricing practice in which a firm charges a lower price for exported goods than
it does for the same goods sold domestically. Dumping is a controversial issue in trade
policy, where it is widely regarded as an “unfair” practice and s subject to special rules and
penalties. We will discuss the policy dispute surrounding dumping in Chapter 9. For now,
we present some basic economic analysis of the dumping phenomenon.

Dumping can occur only if two conditions are met. First, the industry must be imper-
fectly competitive, so that firms set prices rather than taking market prices as given. Second,
markets must be segmented, so that domestic residents cannot easily purchase goods intend-

-
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ed for export. Given these conditions, a monopolistic firm may find that it is profitable to
engage in dumping.

An example may help to show how dumping can be a profit-maximizing strategy. Imag-
ine a firm that currently setls 1000 units of a good at home and 100 units abroad. Current-
ly selling the good at $20 per unit domesticaily, it gets only $15 per unit on export sales.
One might imagine that the firm would conclude that additional domestic sales are much
more profitable than additional exports.

Suppose, however, that to expand sales by one unit, in either market, would require
reducing the price by $0.01. Reducing the domestic price by a penny, then, would increase
sales by one unit—directly adding $19.99 in revenue, but reducing the receipts on the
1000 units that would have sold at the $20 price by $10. So the marginal revenue from the
extra unit sold is only $9.99. On the other hand, reducing the price charged to foreign cus-
tomers and thereby expanding exports by one unit would directly increase revenue by only
$14.99. The indirect cost of reduced receipts on the 100 units that would have been sold at
the original price, however, would be only $1, so that marginal revenue on export sales
would be $13.99. It would therefore be more profitable in this case to expand exports
rather than domestic sales, even though the price received on exports is lower.

This example could be reversed, with the incentive being to charge less on domestic than
foreign sales. However, price discrimination in favor of exports is more common. Since
international markets are imperfectly integrated due to both transportation costs and pro-
tectionist trade barriers, domestic firms usually have a larger share of home markets than
they do of foreign markets. This in turn usually means that their foreign sales are more
affected by their pricing than their domestic sales. A firm with a 20 percent market share
need not cut its price as much to double its sales as a firm with an 80 percent share. So firms
typically see themselves as having less monopoly power, and a greater incentive to keep
their prices low, on exports than on domestic sales.

Figure 6-8 offers a diagrammatic example of dumping. It shows an industry in which
there is a single monopolistic domestic firm. The firm sells in two markets: a domestic
market, where it faces the demand curve D, ., and an export market. In the export market
we take the assumption that sales are highly responsive to the price the firm charges to an
extreme, assuming the firm can sell as much as it wants at the price Py,,. The horizontal line
FPy.ox 18 thus the demand curve for sales in the foreign market. We assume the markets are seg-
mented, so that the firm can charge a higher price for domestically sold goods than it does for
exports. MC is the marginal cost curve for total output, which can be sold on either market.

To maximize profits, the firm must set marginal revenue equal to marginal cost 1n each
market. Marginal revenue on domestic sales is defined by the curve MR,,,,,, which lies
below Dy, ... Export sales take place at a constant price Py, so the marginal revenue for an
additional unit exported is just £,,,. To set marginal cost equal to marginal revenue in both
markets it is necessary to produce the quantity Q,,,norory 10 sell Q.. on the domestic
market, and to export Quonopory — Coon- The cost of producing an additional unit in this

"It might seem that the monopolist should set domestic sales at the level where MC and MR, ,, intersect. But

remember that the monopolist is producing a total output G, u,pa, s this means that the cost of producing one
more unit is equal to F,,,, whether that unit is destined for the foreign or domestic market. And it is the actual
cost of producing one more unit that must be set equal o marginal revenue. The intersection of MC and MR, ,,,

is where the firm would produce if ir did nor have the opiion of exporting—but that is irrelevant.

143



144

PART | International Trade Theory

S zrw‘:;,w' Eow T ﬁmwéﬁhj
z Figure 6-8 |Dumping "

Cost, Cand
Price, P
PoomT —
Pron Dron=MReon
Quantities produced
\ v ~ and demanded, Q
Domestic sales Exports
N

e
Total output

The figure shows a monopolist that faces a demand curve D, for domestic sales, but which can
also sell as much as it likes at the export price £... Since an additional unit can always be sold at
Fror- the firm increases output until the marginal cost equals R, this profit-maximizing output
is shown as Q,uopory- Since the firm’s marginal cost at Qyouopoir 5 Fog. it sells output on the
domestic market up to the point where marginal revenue equals B, this profit-maximizing level
of domestic sales is shown as Q- The rest of its output, Q. ouorory = @oou- 15 exported.

The price at which domestic consumers demand Q. is Pyoy. Since B = B, the firm sells

FOR®
exports at a lower price chan it charges domestic consumers.

case is equal to P, the marginal revenue from exports, which int turn is equal to the mar-
ginal revenue for domestic sales.

The quantity Q,,,,, will be demanded domestically at a price of F,,,,,,, which is above
the export price Py,.. Thus the firm is indeed dumping, selling more cheaply abroad than
at home.

In both cur numerical example and Figure 6-8, the reason the firm chooses to dump is
the difference in the responsiveness of sales to price in the export and domestic markets. In
Figure 6-8 we assume the firm can increase exports without cutting its price, so marginal
revenue and price coincide on the export market. Domestically, by contrast, increased sales
do lower the price. This is an extreme example of the general condition for price discrimi-
nation presented in microeconomics courses: Firms will price-discriminate when sales are
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more price-responsive in one market than in another.® (In this case we have assumed export
demand is infinitely price-responsive.)

Dumping is widely regarded as an unfair practice in international trade. There is no good
economic justification for regarding dumping as particularly harmful, but U.S. trade law
prohibits foreign firms from dumping in our market and automatically imposes tarifts when
such dumping is discovered.

The situation shown in Figure 6-8 is simply an extreme version of a wider class of situ-
ations in which firms have an incentive to sell exports for a lower price than the price they
charge domestic customers,

CASE STUDY

Antidumping as Protectionism

In the United States and a number of other countries, dumping is regarded as an unfair compet-
itive practice. Firms that claim to have been injured by foreign firms who dump their products in
the domestic market at low prices can appeal, through a gquasi-judicial procedure, to the Com-
merce Department for relief. If their complaint is ruled valid an “antidumping duty™ is imposed,
equal to the calculated difference between the actual and “fair” price of imports. In practice, the
Commerce Department accepts the great majority of complaints by U.S. firms about unfair for-
eign pricing. The determination that this unfair pricing has actually caused injury, however, is in
the hands of a different agency, the International Trade Commiission, which rejects about half of
its cases.

Economists have never been very happy with the idea of singling dumping out as a prohibited
practice. For one thing, price discrimination between markets may be a perfectly legitimate busi-
ness strategy—like the discounts that airlines offer to students, senior citizens, and travelers who
are willing to stay over a weekend. Also, the legal definition of dumping deviates substantially
from the economic definition. Since it is often difficult to prove that foreign firms charge higher
prices to domestic than export customers, the United States and other nations instead often try to
calculate a supposed fair price based on estimates of foreign production costs. This “fair price” rule
can interfere with perfectly normal business practices: A firm may well be willing to sell a product
for a loss while it is lowering its costs through experience or breaking into a new market.

In spite of almost universal negative assessments from economists, however, formal com-
plaints about dumping have been filed with growing frequency since about 1970. As of April
2001, the United States had anti-dumping duties or “countervailing” duties (which are supposed
to offset foreign subsidies) on 265 items from 40 different countries. Among the 38 items from
China subject to duties were cased pencils, cotton shop towels, paper clips, paintbrushes,
sparklers, and freshwater crawfish tailmeat. Is this just cynical abuse of the law, or does it
reflect a real increase in the importance of dumping? The answer may be a little of both.

9The formal condition for price discrimination is that firms will charge lower prices in markets in which they lace
a higher elusticiry of demand. where the elasticity is the percentage decrease in sales that results from a 1 percent
increase in price. Firms will dump if they perceive a higher elasticity on export sales than on domestic sales,
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Why may dumping have increased? Because of the uneven pace at which countries have
opened up their markets. Since 1970 trade liberalization and deregulation have opened up
international competition in a number of previously sheltered industries. For example, it used to
be taken for granted that telephone companies would buy their equipment from domestic manu-
facturers, With the breakup of AT&T in the United States and the privatization of phone compa-
nies in other countries, this is no longer the case everywhere. But in Japan and several European
countries the old rules still apply. It is not surprising that the manufacturers of telephone equip-
ment in these countries would continue to charge high prices at home while offering lower prices
to customers in the United States—or at least that they would be accused of doing so.

Reciprocal Dumping

The analysis of dumping suggests that price discrimination can actually give rise to inter-
national trade. Suppose there are two monopolies, each producing the same good, one in
Home and one in Foreign. To simplify the analysis, assume that these two firms have the
same marginal cost. Suppose also that there are some costs of transportation between the
two markets, so that if the firms charge the same price there will be no trade. In the absence
of trade, each firm’s monopoly would be uncontested.

It we introduce the possibility of dumping, however, trade may emerge. Each firm will
limit the quantity it sells in its home market, recognizing that if it tries to sell more it will
drive down the price on its existing domestic sales. It a firm can sell a hittle bit in the other
market, however, it will add to its profits even if the price 1s lower than in the domestic
market, because the negative effect on the price of existing sales will fall on the other
tirm, not on itself. So each firm has an incentive to “raid” the other market, selling a few
units at a price that (net of transportation costs) is lower than the home market price but still
above marginal cost.

If both firms do this, however, the result will be the emergence of trade even though
there was (by assumption) no initial difference in the price of the good in the two mar-
kets, and even though there are some transportation costs. Even more peculiarly, there
will be two-way trade in the same product. For example, a cement plant in country A
might be shipping cement to country B while a cement plant in B is doing the reverse. The
situation in which dumping leads to two-way trade in the same product is known as reci-
procal dumping.’

This may seem like a strange case, and it is admittedly probably rare in international
trade for exactly identical goods to be shipped in both directions at once. However, the rec-
iprocal dumgping effect probably tends to increase the volume of trade in goods that are not
quite identical.

Is such peculiar and seemingly pointless trade socially desirable? The answer is ambigu-
ous. It is obviously wasteful to ship the same good, or close substitutes, back and forth when
transportation is costly. However, notice that the emergence of reciprocal dumping in our story

¥The possibility of reciprocal dumping was first noted by James Brander, “Intraindustry Trade in Identical Com-
modities,” Journal of International Economics 11 (1981), pp. 1-14,
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eliminates what were initially pure monopolies, leading to some competition, The tncreased
competition represents a benefit that may offset the waste of resources in transportation. The
net effect of such peculiar trade on a nation’s economic welfare is therefore uncertain.

g he Theory of External Economies

In the monopolistic competition model of trade it is presumed that the economies of scale
that give rise to international trade occur at the level of the individual firm. That is, the
larger any particular firm’s output of a product, the lower its average cost. The inevitable
result of such economies of scale at the level of the firm is imperfect competition, which in
turn allows such practices as dumping.

As we pointed out early 1n this chapter, however, not all scale economies apply at the
level of the individual firm. For a variety of reasons, it is often the case that concentrating
production of an industry in one or a few locations reduces the industry’s costs, even if the
individual firms in the industry remain small. When economies of scale apply at the level
of the industry rather than at the level of the individual firm, they are called external
economies. The analysis of external economies goes back more than a century to the British
economist Alfred Marshall, who was struck by the phenomenon of *‘industrial districts™—
geographical concentrations of industry that could not be easily explained by natural
resources. In Marshall’s time the most famous examples included such concentrations of
industry as the cluster of cutlery manufacturers in Shetfield and the cluster of hosiery firms
in Northampton. Modern examples of industries where there seem to be powertul external
economies include the semiconductor industry, concentrated in California’s famous Silicon
Valley: the investment banking industry, concentrated in New York; and the entertainment
industry, concentrated in Hollywood.

Marshall argued that there were three main reasons why a cluster of firms may be more
efficient than an individual firm in isolation: the ability of a cluster to support specialized
suppliers; the way that a geographically concentrated industry allows labor market pool-
ing; and the way that a geographically concentrated industry helps foster knowledge
spillovers. These same factors continue to be valid today.

Specialized Suppliers

In many industries, the production of goods and services—and to an even greater extent, the
development of new products—requires the use of specialized equipment or support ser-
vices; yet an individual company does not provide a large enough market for these services
to keep the suppliers in business. A localized industrial cluster can solve this problem by
bringing together many firms that collectively provide a large enough market to support a
wide range of specialized suppliers. This phenomenon has been extensively documented in
Silicon Valley: A 1994 study recounts how, as the local industry grew, “engineers left
established semiconductor companies to start firms that manufactured capital goods such as
diffusion ovens, step-and-repeat cameras, and testers, and materials and components such as
photomasks, testing jigs, and specialized chemicals. . . . This independent equipment sector
promoted the continuing formation of semiconductor firms by freeing individual producers
from the expense of developing capital equipment internally and by spreading the costs of
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development. It also reinforced the tendency toward industrial localization, as most of
these specialized inputs were not available elsewhere in the country.”'?

As the quote suggests, the availability of this dense network of specialized suppliers has
given high-technology firms in Silicon Valley some considerable advantages over firms
elsewhere. Key inputs are cheaper and more easily available because there are many firms
competing to provide them, and firms can concentrate on what they do best, contracting out
other aspects of their business. For example, some Silicon Valley firms that specialize in pro-
viding highly sophisticated computer chips for particular customers have chosen to become
“fabless,” that is, they do not have any factories in which chips can be fabricated. Instead,
they concentrate on designing the chips, then hire another firm actually to fabncate them.

A company that tried to enter the industry in another location—for example, in a coun-
try that did not have a comparable industrial cluster—would be at an immediate disadvan-
tage because it would lack easy access to Silicon Valley's suppliers and would either have to
provide them for itself or be faced with the task of trying to deal with Silicon Valley—based
suppliers at long distance.

Labor Market Pooling

A second source of external economies is the way that a cluster of firms can create a
pooled market for workers with highly specialized skills. Such a pooled market is to the
advantage of both the producers and the workers as the producers are less likely to suffer
from labor shortages, while the workers are less likely to become unemployed.

The point can best be made with a simplified example. Imagine that there are two com-
panies that both use the same kind of specialized labor, say, two film studios that make use
of experts in computer animation. Both employers are, however, uncertain about how many
workers they will want to hire: If demand for its product is high, both companies will want
1o hire 50 workers, but if it is low, they will only want to hire 50, Suppose also that there
are 200 workers with this special skill. Now compare two situations: one with both firms
and all 200 workers in the same city, the other with the firms and 100 workers in two dif-
ferent cities. It is straightforward to show that both the workers and their employers are
better off if everyone is in the same place.

First, consider the situation from the point of view of the companies. If they are in dif-
ferent locations, whenever one of the companies is doing well it will be confronted with a
labor shortage: it will want to hire 150 workers, but only 100 will be available. If the firms
are near each other, however, it is at least possible that one will be doing well when the
other is doing badly, so that both firms may be able to hire as many workers as they want.
So by locating near each other, the companies increase the likelihood that they will be able
to take advantage of business opportunities.

From the workers’ point of view, having the industry concentrated in one location is also
an advantage. If the industry is divided between two cities, then whenever one of the tirms
has a low demand for workers the result will be unemployment; the firm will be willing to
hire only 50 of the 100 workers who live nearby, But if the industry is concentrated in a
single city, low labor demand from one firm will at least sometimes be offset by high
demand from the other. As a result, workers will have a lower risk of unemployment.

1 See the book listed in Further Reading by Saxenian, p. 40.
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Again, these advantages have been documented for Silicon Valley, where it is common
both for companies to expand rapidly and for workers to change employers. The same
study of Silicon Valley that was quoted previously notes that the concentration of firms in a
single location makes it easy to switch employers, quoting one engineer as saying that ™it
wasn’t that big a catastrophe to quit your job on Friday and have another job on Monday.
... You didn’t even necessarily have to tell your wife. You just drove off in another direction
on Monday morning.!' This flexibility makes Silicon Valley an attractive location both for
highly skilled workers and for the companies that employ them.

Knowledge Spillovers

It is by now a cliché that in the modern economy knowledge is at least as important an input
as factors of production like labor, capital, and raw materials. This is especially true in
highly innovative industries, where being only a few months behind the cutting edge in pro-
duction techniques or product design can put a company at a major disadvantage.

But where does the specialized knowledge that is crucial to success in innovative indus-
tries come from? Companies can acquire technology through their own research and devel-
opment efforts, They can also try to learn from competitors by studying their preducts
and, in some cases. taking them apart to “reverse engineer” their design and manufacture.
An important source of technical know-how, however, is the informal exchange of infor-
mation and ideas that takes place at a personal level. And this kind of informal diffusion of
knowledge often seems to take place most effectively when an industry is concentrated in a
fairly small area, so that employees of different companies mix socially and talk freely
about technical issves.

Marshall described this process memorably when he wrote that in a district with many
firms in the same industry, “The mysteries of the trade become no mystery, but are as it
were in the air. . . . Good work is rightly appreciated. inventions and improvements in
machinery, in processes and the general organization of the business have their merits
promptly discussed: if one man starts a new idea, it is taken up by others and combined with
suggestions of their own; and thus it becomes the source of further new ideas.”"?

A joumnalist described how these knowledge spillovers worked during the rise of Silicon
Valley (and also gave an excellent sense of the amount of specialized knowledge involved in
the industry) as follows: “Every year there was some place, the Wagon Wheel, Chez Y vonne,
Rickey’s, the Roundhouse, where members of this esoteric fraternity, the young men and
women of the semiconductor industry, would head after work to have a drink and gossip and
trade war stories about phase jitters, phantom circuits, bubble memories, pulse trains, bounce-
less contacts, burst modes, leapfrog tests, p-n junctions, sleeping sickness modes, slow-
death episodes, RAMs, NAKs, MOSes, PCMs, PROMs, PROM blowers, PROM blasters,
and teramagnitudes. . . .”'* This kind of informal information flow means that it is easier for
companies in the Silicon Valley area to stay near the technological frontier than it 1s for com-
panies elsewhere; indeed, many multinational firms have established research centers and
even factories in Silicon Valley simply in order to keep up with the latest technology.

USaxenian, p. 35,
12Alfred Marshall, Principles of Economics, London: MacMillan, 1920,
*Tom Wolfe, quoted in Saxenian, p. 33.
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External Economies and Increasing Returns

A geographically concentrated industry is able to support specialized suppliers, provide a
pocled labor market, and facilitate knowledge spillovers in a way that a geographically dis-
persed industry cannot. But a country cannot have a large concentration of firms in an
industry unless it possesses a large industry. Thus the theory of external economies indicates
that when these external economies are important, a country with a large industry will, other
things being equal, be more efficient in that industry than a country with a small industry.
Or to put it differently, external economies can give rise to increasing returns to scale at the
level of the national industry.

While the details of external economies in practice are often quite subtle and complex
(as the example of Silicon Valley shows), it can be useful to abstract from the details and
represent external economies simply by assuming that an industry’s costs are lower, the larger
the industry. If we ignore possible imperfections in competition, this means that the indus-
try will have a forward-falling supply curve: The larger the industry's output, the lower
the price at which firms are willing to sell their output.

mternal Economies and International Trade

External economies, like economies of scale that are internal to firms, play an important
role in international trade, but they may be quite different in their effects. In particular,
external economies can cause countries to get “locked in” to undesirable patterns of spe-
cialization and can even lead to losses from international trade.

External Economies and the Pattern of Trade

When there are external economies of scale, a country that has large production in some
industry will tend, other things equal, to have low costs of producing that good. This gives rise
to an obvious circularity, since a country that can produce a good cheaply will also therefore
tend to produce a lot of that good. Strong external economies tend to confirm existing pat-
terns of interindustry trade, whatever their original sources: Countries that start out as large
producers in certain industries, for whatever reason, tend to remain large producers. They
may do so even if some other country could potentially produce the goods more cheaply.

Figure 6-9 illustrates this point. We show the cost of producing a watch as a function of
the number of watches produced annuaily. Two countries are shown: “Switzerland™ and
“Thailand.” The Swiss cost of producing a watch is shown as ACj, . the Thai cost as
ACp, ., D represents the world demand for watches, which we assume can be satisfied
either by Switzerland or by Thailand.

Suppose that the economies of scale in watch production are entirely external to firms,
and that since there are no economies of scale at the level of the firm the watch industry in
each country consists of many small perfectly competitive firms. Competition therefore
drives the price of watches down to its average cost. _

We assume that the Thai cost curve lies below the Swiss curve, say because Thai wages
are lower than Swiss. This means that at any given level of production, Thailand could
manufacture watches more cheaply than Switzerland. One might hope that this would
always imply that Thailand will in fact supply the world market. Unfortunately, this need
not be the case. Suppose that Switzerland, for historical reasons, establishes its watch
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which is below the cost C, thatan
individual Thai firm would face if it

| ACSWTSS
I

began production on its own. So a | D
|

ACTHAI

pattern of specialization established
by historical accident may persist even Q, Quantity of waltches
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have lower costs.

industry first. Then initially world watch equilibrium will be established at point | in
Figure 6-9, with Swiss production of ¢, units per year and a price of £,. Now introduce the
possibility of Thai production. If Thailand could take over the world market, the equilibri-
um would move to point 2. However, if there is no initial Thai production {Q = 0), any indi-
vidual Thai firm considering manufacture of watches will face a cost of production of C,.
As we have drawn it, this cost is above the price at which the established Swiss industry can
produce watches. So although the Thai industry could potentially make watches more
cheaply than Switzerland, Switzerland’s head start enables it to hold onto the industry.

As this example shows, external economies potentially give a strong role to historical
accident in determining who produces what, and may allow established patterns of spe-
cialization to persist even when they run counter to comparative advantage.

Trade and Welfare with External Economies

Trade based on external economies has more ambiguous effects on national welfare than
é either trade based on comparative advantage or trade based on economies of scale at the
| level of the firm. There may be gains to the world economy from concentrating production
in particular industries to realize external economies. On the other hand, there is no guar-
antee that the right country will produce a good subject to external economies, and it is pos-
sible that trade based on external economies may actually leave a country worse off than it
would have been in the absence of trade.

An example of how a country can actually be worse off with trade than without is
shown in Figure 6-10. In this example, as before, we imagine that Thailand and Switzerland
could both manufacture watches, that Thailand could make them more cheaply, but that
Switzerland has gotten there first. D,,,,,, , is the world demand for watches, and, given that
Switzerland produces the watches, the equilibrium is at point 1. However, we now add to
the figure the Thai demand for watches, D, .. If no trade in watches were allowed and
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produced and demanded

Thailand were forced to be self-sufficient, then the Thai equilibrium would be at point 2.
Because of its lower average cost curve, the price of Thai-made watches at point 2, P, is
actually lower than the price of Swiss-made watches at point |, P,.

We have shown a situation in which the price of a good that Thailand imports would
actually be lower if there were no trade and the country were forced to produce the good for
itself. Clearly in this situation trade leaves the country worse off than it would be in the
absence of trade.

There is an incentive in this case for Thailand to protect its potential watch industry from
foreign competition. Before concluding that this justifies protectionism, however, we should
note that in practice identifying cases like that in Figure 6-10 is far from easy. Indeed, as we
will emphasize in Chapters 10 and 11, the difficulty of identifying external economies in
practice is one of the main arguments against activist government policies toward trade.

It is also worth pointing out that while external economies can sometimes lead to disad-
vantageous patterns of specialization and trade, it is siill to the benefit of the world econo-
my to take advantage of the gains from concentrating industries. Canada might be better off
if Silicon Valley were near Toronto instead of San Francisco; Germany might be better off
if the City (London’s financial district, which, along with Wall Street, dominates world
financial markets) could be moved to Frankfurt. The world as a whole is, however, more
efficient and thus richer because international trade allows nations to specialize in different
industries and thus reap the gains from external economies as well as the gains from com-
parative advantage.

Dynamic Increasing Returns

Some of the most important external economies probably arise from the accumulation of
knowledge. When an individual firm improves its products or production techniques
through experience, other firms are likely to imitate the firm and benefit from its knowl-

-
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What is America’s most important
export sector? The answer depends to some extent
on definitions; some people will tell you that it is
agriculture, others that it is atrcraft, By any mea-
sure, however, one of the biggest exporters in the
United Siates is the entertainment sector, which
earned more than $8 billion in overseas sales in
1994, American-made movies and television pro-
grams are shown almost everywhere on ¢arth. The
overseas market has also become crucial to Holly-
wood’s finances: Action movies, in particular,
often earn more outside the United States than
they do at home.

Why is the United States the world's dominant
exporter of entertainment? There are important
advantages arising from the sheer size of the
American market. A film aimed primarily at the
French or Italian markets, which are far smaller
than that of the United States, cannot justify the
huge budgets of many American films. Thus films
from these countries are typically dramas or come-
dies whose appeal fails to survive dubbing or sub-
titles. Meanwhile, American films can transcend
the language barrier with lavish productions and
spectacular special effects.

But an important part of the American domi-
nance in the industry also comes from the external
economies created by the immense concentration
of entertainment firms in Hollywood. Hollywood
clearly generates two of Marshall’s types of exter-
nal economies: specialized suppliers and labor
market pooling. While the final product is provid-
ed by movie studios and television networks, these
in turn draw on a complex web of independent
producers, casting and talent agencies, legal firms,
special effects experts, and so on. And the need for
labor market pooling is obvious to anyone who
has watched the credits at the end of a movie:
Each production requires a huge but temporary

TINSELTOWN ECONOMICS

army that includes not just cameramen and makeup
artists but musicians, stunt men and women, and
mysterious occupations like gaffers and grips
{and—oh yes-—aciors and actresses). Whether it
also generates the third kind of external econ-
omies—knowledge spillovers—is less certain.
After all, as the author Nathaniel West once
remarked, the key to understanding the movie busi-
ness is to realize that “nobody knows anything.”
Still, if there is any knowledge to spill over, surely
it does so better in the intense social environment
of Hollywood than it could anywhere else.

An indication of the force of Hollywood’s
external economies has been its persistent ability to
draw talent from outside the United States. From
Garbo and von Sternberg to Amold Schwarzeneg-
ger and Paul Verhoeven, “American” films have
often been made by ambitious foreigners who
moved to Hollywood—and in the end reached a
larger audience even in their original nations than
they could have if they had remained at home.

Is Hollywood unique? No, sirmlar forces have
led to the emergence of several other entertainment
complexes. In India, whose film market has been
protected from American domination partly by
government policy and partly by cultural differ-
ences, a movie-making cluster known as “Bolly-
wood” has emerged in Bombay. A substantial film
industry catering to Chinese speakers has emerged
in Hong Kong. And a specialty industry producing
Spanish-language television programs for all of
Latin America, focusing on so-called telenovelas,
long-running soap operas, has emerged in Caracas,
Venezuela. This last entertainment complex has
discovered some unexpected export markets: Tele-
vision viewers in Russia, it turns out, identify more
readily with the characters in Latin American soaps
than with those in U.S. productions.

edge. This spillover of knowledge gives rise to a situation in which the production costs of
individual firms fall as the industry as a whole accumulates experience.

Notice that external economies arising from the accumulation of knowledge differ some-
what from the external economies considered so far, in which industry costs depend on
current output. In this alternative situation industry costs depend on experience, usually
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The learning curve shows that unit Unit cost
cost is lower the greater the cumula-
tive output of a country’s industry to
date. A country that has extensive
experience in an industry (L) may have
tower unit cost than another country
with little or no experience, even if
the second country’s learning curve
{L*) is lower, for example, because of
lower wages,

|
|
|
t
;
Q Cumulative
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measured by the cumulative output of the industry to date. For example, the cost of pro-
ducing a ton of steel might depend negatively on the total number of tons of steel produced
by a country since the industry began. This kind of relationship is often summarized by a
learning curve that relates unit cost to cumulative output. Such learning curves are illus-
trated in Figure 6-11. They are downward sloping because of the etfect of the experience
gained through production on costs. When costs fall with cumulative production over time,
rather than with the current rate of production, this is referred to as a case of dynamic
increasing returns.

Like ordinary external economies, dynamic external economies can lock in an initial
advantage or head start in an industry. In Figure 6-11, the learning curve L is that of a coun-
try that pioneered an industry, while L* 15 that of another country that has lower input
costs—say, lower wages—but less production experience. Provided that the first country
has a sufficiently large head start, the potentially lower costs of the second country may not
allow it to enter the market. For example, suppose the first country has a cumulative output
of , units, giving it a unit cost of C,, while the second country has never produced the
good. Then the second country will have an initial start-up cost C¥ that is higher than the
current unit cost, C,, of the established industry.

Dynamic scale economies, like external economies at a point in time, potentially justify
protectionism. Suppose that a country could have low enough costs to produce a good for
export if it had more production experience, but that given the current lack of experience the
good cannot be produced competitively. Such a country might increase its long-term wel-
fare either by encouraging the production of the good by a subsidy or by protecting it from
foreign competition until the industry could stand on its own feet. The argument for tem-
porary protection of industries to enable them to gain experience is known as the infant
industry argument and has played an important role in debates over the role of trade
policy in economic development. We will discuss the infant industry argument at greater
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length in Chapter 10, but for now we simply note that situations like that illustrated in
Figure 6-11 are just as hard to identify in practice in those involving nondynamic increas-
ing returns,

1.

ummary

Trade need not be the result of comparative advantage. Instead, it can result from
increasing returns or economies of scale, that is, from a tendency of unit costs to be
lower with larger output. Economies of scale give countries an incentive to specialize
and trade even in the absence of differences between countries in their resources or
technology. Economies of scale can be internal (depending on the size of the firm) or
external (depending on the size of the industry).

Economies of scale normally lead to a breakdown of perfect competition, so that
trade in the presence of economies of scale must be analyzed using models of imper-
fect competition. Two important models of this kind are the monopolistic competition
model and the dumping model. A third model, that of external economies, is consis-
tent with perfect competition.

In monopolistic competition, an industry contains a number of firms producing dif-
ferentiated products. These firms act as individual monopolists, but additional firms
enter a profitable industry until monopoly profits are competed away. Equilibrium is
affected by the size of the market: A large market will support a larger number of
firms, each producing at larger scale and thus lower average cost, than a small
market.

International trade allows creation of an integrated market that is larger than any one
country’s market, and thus makes it possible simultaneously to offer consumers a
greater variety of products and lower prices.

In the monopolistic competition model, trade may be divided into two kinds. Two-
way trade in differentiated products within an industry is called intraindustry trade;
trade that exchanges the products of one industry for the products of another is called
interindustry trade. Intraindustry trade reflects economies of scale; interindustry
trade reflects comparative advantage. Intraindustry trade does not generate the same
strong effects on income distribution as interindustry trade.

Dumping occurs when a monopolistic firm charges a lower price on exports than it
charges domestically. It is a profit-maximizing strategy when export sales are more
price-responsive than domestic sales, and when firms can effectively segment mar-
kets, that is, prevent domestic customers from buying goods intended for export
markets. Reciprocal dumping occurs when two monopolistic firms dump into each
others” home markets; such reciprocal dumping can be a cause of international trade.
External economies are economies of scale that occur at the level of the industry
instead of the firm. They give an important role to history and accident in determin-
ing the pattern of international trade. When external economies are important, a
country starting with a large industry may retain that advantage even if another coun-
try could potentially produce the same goods more cheaply. When external
economies are important, countries can conceivably lose from trade.
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Problems

1.

6.

For each of the following examples, explain whether this is a case of external or inter-

nal economies of scale:

a. Most musical wind instruments in the United States are produced by more than a
dozen factories in Elkhart, Indiana.

b. All Hondas sold in the United States are either imported or produced in
Marysville, Ohio.

¢. All airframes for Airbus, Europe’s only producer of large aircraft, are assembled
in Toulouse, France.

d. Hartford, Connecticut, is the insurance capital of the northeastern United States.

In perfect competition, firms set price equal to marginal cost. Why isn’t this possible

when there are internal economies of scale?

It is often argued that the existence of increasing returns is a source of conflict

between countries, since each country is better off if it can increase its production in

those industries characterized by economies of scale. Evaluate this view in terms of

both the monopelistic competition and the external economy models.

Suppose the two countries we considered in the numerical example on pages

[133-136 were to integrate their automobile market with a third country with an

annual market for 3.75 million automobiles. Find the number of firms, the output per

firm, and the price per automobile in the new integrated market after trade.

Evaluate the relative importance of economies of scale and comparative advantage in

causing the following:

a. Most of the world’s aluminum is smelted in Norway or Canada.

b. Half of the world’s large jet aircraft are assembled in Seattle.

¢. Most semiconductors are manufactured in either the United Siates or Japan.

d. Most Scotch whiskey comes from Scotland.

e. Much of the world’s best wine comes from France.

There are some shops in Japan that sell Japanese goods imported back from the

United States at a discount over the prices charged by other Japanese shops. How is

this possible?

Consider a situation similar to that in Figure 6-9, in which two countries that can

produce a good are subject to forward-falling supply curves. In this case, however,
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suppose that the two countries have the same costs, so that their supply curves are

identical.

a. What would you expect to be the pattern of international specialization and trade?
What would determine who produces the good?

b. What are the benefits of international trade in this case? Do they accrue only to the
country that gets the industry?

8. It is fairly common for an industrial cluster to break up and for production to move 1o
locations with lower wages when the technology of the industry is no longer rapidly
improving—when it is no longer essential to have the absolutely most modern
machinery, when the need for highly skilled workers has declined, and when being at
the cutting edge of innovation conveys only a small advantage. Explain this tenden-
cy of industrial clusters to break vp in terms of the theory of external economies.

Further Reading
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with econemies of scale.
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competition and international trade.
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advanced countries mainly reflects forces other than comparative advantage.
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g APPENDIX TO CHAPTER 6

Determining Marginal Revenue

In our exposition of menopoly and monopolistic competition, we found it useful to have an
algebraic statement of the marginal revenue faced by a firm given the demand curve it
faced. Specifically, we asserted that if a firm faces the demand curve

Q=A-BXP, (6A-1)
its marginal revenue is
MR =P — (1/B) X Q. (6A-2)

In this appendix we demonstrate why this is true.
Notice first that the demand curve can be rearranged to state the price as a function of the
firm’s sales rather than the other way around. By rearranging (6A-1) we get

P =(A/B) — (I/B) X Q. (6A-3)

The revenue of a firm is simply the price it receives per unit multiplied by the number of
units it sells. Letting R denote the firm's revenue, we have

R=PXQ=[A/B)—(1/B)y X Q1 X Q. {6A-4)

Let us next ask how the revenue of a firm changes if it changes its sales. Suppose that the
firm decides to increase its sales by a small amount dX, so that the new level of sales 1s @ =
Q + d@. Then the firm’s revenue after the increase in sales, R', will be
R'=P X Q =[{A/B) — (1/B) X (Q + d@)] X (Q + dQ)
= [(A/By — (1/B) X Q1 X Q + [{A/B) — (1/B) X Q] X d©
— (1/B) X Q X dQ — (1/B) X (dQ)*. . (6A-5)

Equation {(6A-5) can be simplified by substitution in from (6A-1) and (6A-4) to get

R'=R+ PXdQ — (1/B) X @ X dQ — (1/B) X (dQ)*. (6A-6)

When the change in sales dQ is small, however, its square (dQ)? is very small (e.g., the
square of 1 is 1, but the square of 1/10 is 1/100). So for a small change in Q, the last term in
(6A-6) can be ignored. This gives us the result that the change in revenue from a small
change in sales is

R'=R=[P—(1/B) X 3] XdQ. (6A-7)
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So the increase in revenue per unit of additional sales—which is the definition of margin-
al revenue—is

MR =(R' - RyYdQ =P — (1/B) X Q,

which is just what we asserted in equation (6A-2).
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CHAPTER 7

International Factor

Movements

U p to this point we have concerned ourselves entirely with international trade. That
is, we have focused on the causes and effects of international exchanges of goods
and services. Movement of goods and services is not, however, the only form of interna-
tional integration. This chapter is concerned with another form of integration, international
movements of factors of production, or factor movements. Factor movements include
labor migration, the transfer of capital via international borrowing and lending, and the
subtle international linkages involved in the formation of multinational corporations.

The principles of international factor movement do not differ in their essentials from
those underlying international trade in goods. Both international borrowing and Jending
and international labor migration can be thought of as analogous in their causes and
effects to the movement of goods analyzed in Chapters 2 through 5. The role of the
multinational corporation may be understood by extending some of the concepts devel-
oped in Chapter 6. So when we turn from trade in goods and services to factor move-
ments we do not make a radical shift in emphasis.

Although there is a fundamental economic similarity between trade and factor move-
ments, however, there are major differences in the political context. A labor-abundant
country may under some circumstances import capital-intensive goods; under other cir-
cumstances it may acquire capital by borrowing abroad. A capital-abundant country may
import labor-intensive goods or begin employing migrant workers. A country that is too
small to support firms of efficient size may import goods where large firms have an advan-
tage or allow those goods to be produced locally by subsidiaries of foreign firms. In each
case the alternative strategies may be similar in their purely economic consequences but
radically different in their political acceptability.

On the whole, international factor movement tends to raise even more political diffi-
culties than international trade. Thus factor movements are subject to more restriction
than trade in goods. Immigration restrictions are nearly universal. Until the |1980s several
European countries, such as France, maintained concrols on capital movements even
though they had virtually free trade in goods with their neighbors. Investment by foreign-
based multinational corporations is regarded with suspicion and tightly regulated through
much of the world. The result is that factor movements are probably less important in
practice than trade in goods, which is why we took an analysis of trade in the absence of
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factor movements as our starting point. Nonetheless, factor movements are very impor-
tant, and it is valuable to spend a chapter on their analysis.

This chapter is in three parts. We begin with a simple model of international labor
mobility. We then proceed to an analysis of international borrowing and lending, in which
we show that this lending can be interpreted as trade over time: The lending country gives
up resources now to receive repayment in the future, while the borrower does the
reverse. Finally, the last section of the chapter analyzes multinational corporations. &

ernational Labor Mobility

We begin our discussion with an analysis of the effects of labor mobility. In the modern
world, restrictions on the flow of labor are legion—just about every country imposes restric-
tions on immigration. Thus labor mobility is less prevalent in practice than capital mobili-
ty. It remains important, however; it is also simpler in some ways to analyze than capital
movement, for reasons that will become apparent later in the chapter.

A One-Good Model Without Factor Mobility

As in the analysis of trade, the best way to understand factor mobility is to begin with a
world that is not economically integrated, then examine what happens when international
transactions are allowed. Let’s assume that we have, as usual, a two-country world consist-
ing of Home and Foreign, each with two factors of production. land and labor. We assume
for the moment, however, that this world is even simpler than the one we examined in
Chapter 4, in that the two countries produce only one good, which we will simply refer to
as “output.” Thus there is no scope for ordinary trade, the exchange of different goods, in
this world. The only way for these economies to become integrated with each other is via
movement of either land or labor. Land almost by definition cannot move, so this is a
model of integratton via international labor mobility.

Before we intreduce factor movements, however, let us analyze the determinants of the
level of output in each country, Land {7) and labor (L) are the only scarce resources. Thus
the output of each country will depend, other things equal, on the quantity of these factors
available. The relationship between the supplies of factors on one side and the output of the
economy on the ather is referred to as the economy’s production tunction, which we denote
by (T, L).

We have already encountered the idea of a production function in Chapter 3. As we
noted there, a useful way to look at the production function is to ask how output depends on
the supply of one factor of production, holding the quantity of the other factor fixed. This is
done in Figure 7-1, which shows how a country’s output varies as its employment of labor 18
varied, holding fixed the supply of land; the figure is the same as Figure 3-1. The slope of the
production function measures the increase in output that would be gained by using a little
more labor and is thus referred to as the marginal product of labor. As the curve is drawn in
Figure 7-1, the marginal product of labor is assumed to fall as the ratio of labor to land rises.
This is the normal case: As a country seeks te employ more labor on a given amount of land,
it must move to increasingly labor-intensive techniques of production, and this will normal-
ly become increasingly difficult the further the substitution of labor for land goes.
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Figure 7-2, corresponding to Figure 3-2, contains the same information as Figure 7-1 but
plots it in a different way. We now show directly how the marginal product of labor depends
on the quantity of labor employed. We also indicate that the real wage earned by each unit
of labor is equal to labor’s marginal product. This will be true as long as the economy 1s per-
fectly competitive, which we assume to be the case.

What about the income earned by land? As we showed in the appendix to Chapiter 3, the
total output of the economy can be measured by the area under the marginal product curve.
Of that total output, wages earned by workers equal the real wage rate times the employ-
ment of labor, and hence equal the indicated area on the figure. The remainder, also shown,
equals rents earned by landowners.,

Assume that Home and Foreign have the same technology but different overall land-
labor ratios. If Home is the labor-abundant country, workers in Home will earn less than
those in Foreign, while land in Home earns more than in Foreign. This obviously creates an
incentive for tfactors of production to move. Home workers would like to move to Foreign;
Foreign landowners would also like to move their Jand to Home, but we are supposing that
this is impossible, Out next step is to allow workers to move and see what happens.

International Labor Movement

Now suppose that workers are able to move between our two countries. Workers will move
from Home to Foreign. This movement will reduce the Home labor force and thus raise the
real wage in Home, while increasing the labor force and reducing the real wage in Foreign.
It there are no obstacles to labor movement, this process will continue until the marginal
product of labor is the same in the two countries.

Figure 7-3 illustrates the causes and effects of international labor mobility. The hori-
zontal axis represents the total world labor force. The workers employed in Home are mea-
sured from the lett, the workers employed in Foreign from the right. The left vertical axis
shows the marginal product of labor in Home: the right vertical axis shows the marginal
product of labor in Foreign, Initially we assume that there are OL' workers in Home. L'O*
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’i‘ Figare 7-2 | The Marginal Product of Labor
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workers in Foreign. Given this allocation, the real wage rate would be lower in Home
(point C) than in Foreign (point B). If workers can move freely to whichever country offers
the higher real wage, they will move from Home to Foreign until the real wage rates are
equalized. The eventual distribution of the world’s labor force will be one with OL? work-
ers in Home, L20* workers in Foreign (point A).

Three points should be noted about this redistribution of the world’s labor force.

1. It leads to a convergence of real wage rates. Real wages rise in Home, fall in Foreign.

2. i increases the world’s output as a whole. Foreign’s output nises by the area under
its marginal product curve from L' to L?, while Home's falls by the corresponding area
under its marginal product curve. We see from the figure that Foreign’s gain is larger
than Home's loss, by an amount equal to the colored area ABC in the figure.

3. Despite this gain, some people are hurt by the change. Those who would originally
have worked in Home receive higher real wages, but those who would originally have
worked in Foreign receive lower real wages. Landowners in Foreign benefit from the
larger labor supply, but landowners in Home are made worse off. As in the case of the
gains from international trade, then, international labor mobility, while allowing every-
one to be made better off in principle, leaves some groups worse off in practice.

Extending the Analysis

We have just seen that a very simple model tells us quite a lot about both why internation-
al factor movements occur and what effects they have. Labor mobility in our simple model,
like trade in the model of Chapter 4, is driven by international differences in resources; also
like trade, it is beneficial in the sense that it increases world production yet is associated
with strong income distribution effects that make those gains problematic.
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z Figure 7-3 {Causes and Effects of International Labor Mobility
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Let us consider briefly how the analysis is modified when we add some of the compli-
cations we have assumed away.

We need to remove the assumption that the two countries produce only one good. Sup-
pose, then, that the countries produce two goods, one more labor intensive than the other.
We already know from our discussion of the factor proportions model in Chapter 4 that in
this case trade offers an alternative to factor mobility. Home can in a sense export labor and
import land by exporting the labor-intensive good and importing the land-intensive good. It
is possible in principle for such trade to lead to a complete equalization of factor prices
without any need for factor mobility. If this happened, it would of course remove any
incentive for laber to move from Home to Foreign.

In practice, while trade is indeed a substitute for international factor movement, it is not a
perfect substitute. The reasons are those already summarized in Chapter 4. Complete factor
price equalization is not observed in the real world because countries are sometimes too dif-
ferent in their resources to remain unspecialized; there are barriers to trade, both natural and
artificial; and there are differences in technology as well as resources between countries.

We might wonder on the other side whether factor movements do not remove the incen-
tive for international trade. Again the answer is that while in a simple model movement of
factors of production can make international trade in goods unnecessary, in practice there
are substantial barriers to free movement of labor, capital, and other potentially mobile
resources. And some resources cannot be brought together—Canadian forests and
Caribbean sunshine cannot migrate.

Extending the simple model of factor mobility, then, does not change its fundamental
message. The main point is that trade ih factors is, in purely economic terms, very much like
trade in goods; it occurs for much the same reasons and produces similar results.
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CASE STUDY

Woage Convergence in the Age of Mass Migration

Although there are substantial movements of people between countries in the modern world, the
truly heroic age of labor mobility—when immigration was a major source of population growth
in some countries, while emigration caused population in other countries to decline—was in the
late nineteenth and early twentieth centuries. In a global economy newly integrated by railroads,
steamships, and telegraph cables, and not yet subject to many legal restrictions on migration,
tens of millions of people moved long distances in search of a better life. Chinese moved to
Southeast Asia and California; Indians to Africa and the Caribbean; a substantial number of
Japanese moved to Brazil. Above all, people from the periphery of Europe—from Scandinavia,
Ireland, Ttaly, and Eastern Europe—moved to places where land was abundant and wages were
high: the United States, but also Canada, Argentina, and Australia.

Did this process cause the kind of real wage convergence that our model predicis? Indeed it
did. The accompanying table shows real wages in 1870, and the change in these wages up to the
eve of World War I, for four major “destination” countries and for four important “origin”
countries. As the table shows, at the beginning of the period real wages were much higher in the
destination than the origin countries. Over the next four decades real wages rose in all countries,
but (except for a surprisingly large increase in Canada) they increased much more rapidly in the
origin than the destination countries, suggesting that migration actually did move the world
toward (although not by any means all the way to) wage equalization.

As documented in the case study on the U.S. economy, legal restrictions put an end to the age
of mass migration after World War I. For that and other reasons (notably a decline in world
trade, and the direct effects of two world wars), convergence in real wages came to a halt and
even reversed itself for several decades, only to resume in the postwar years.

Real wage, 1870 Percentage increase
(U.S. = 100) in real wage, 1870-1913
Destination countries
Argentina 53 51
Australia - 110 1
Canada 86 i21
United States 100 47
Origin countries
Ireland ' 43 34
Italy 23 112
Norway - : 24 193
Sweden 24 250

Source: Jeffrey G. Williamson, “The Evolution of Global Labor Markets since 1830: Background Evidence and
Hypotheses,” Explorations in Economic History 32 (1995), pp. 141-1596.
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CASE STUDY

Immigration and the U.S. Economy

During the twentieth century, the United States has experienced two great waves of immigration.
The first, which began in the late nineteenth century, was brought to an end by restrictive legis-
lation introduced in 1924, A new surge of immigration began in the mid- 1960s, spurred in part
by a major revision of the law in 1965. There is also a rising number of illegal lmmlgrant% the
U.S. government estimates their number at 200,000 to 300,000 per year.

In the period between the two great waves of immigration, immigrants probably had little
effect on the U.S. economy, for two reasons. First, they were not very numerous. Second, the
immigration laws allocated visas based on the 1920 ethnic composition of the U.S. population;
as a result, immigrants came mainly from Canada and Europe, and so their educational level was
fairly similar to that of the people already here. After 1965, however, immigrants came primar-
ily from Latin America and Asia, where workers, on average, were substantially less educated
than the average American worker.

The accompanying table illustrates this effect by showing the ratio of immigrants to native-
born workers by education level in the years 1980 and 1990. As you can see from the table, the
ratio of immigrants to native-born rose in all categories, but by far the largest increase occurred
among workers who had not completed high school. Thus immigration, other things being the
same, tended to make less-educated workers more abundant and highly educated workers
scarcer. This suggesis that immigration may have played a role in the widening wage gap
between less and more educated workers over the same period.

However, this cannot have been the whole story. Despite the effects of immigration, the
fraction of U.S. workers without a high school education dropped over the decade, while the
fraction with a college education rose. So overall, educated workers became more abundant, yet
their relative wage still increased—probably as a result of technological changes that placed an
increasing premium on education.

Immigrants as % Immigrants as %
of native-born of native-born Change,
workers, 1980 workers, 1990 1980-19%0
High-school dropouts 12.2 262 14.0
High school 44 6.1 1.7
Some college 58 6.9 1.1
College 7.5 9.7 22

Source: George Borjas, Richard Freeman, and Lawrence Katz, “Searching for the effect of immigration on the labor
market,” American Economic Review, May 1996,
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':'.ternational Borrowing and Lending

International movements of capital are a prominent feature of the international economic
landscape. It is tempting to analyze these movements in a way parallel to our analysis of
labor mobility and this is sometimes a useful exercise. There are some important differ-
ences, however. When we speak of international labor mobility, it is clear that workers are
physically moving from one country to another. International capital movements are not so
simple. When we speak of capital flows from the United States to Mexico, we do not mean
that U.S. machines are literally being unbolted and shipped south. We are instead talking of
a financial transaction. A U.S. bank lends to a Mexican firm, or U.S. residents buy stock in
Mexico, or a U.S. firm invests through its Mexican subsidiary. We focus for now on the first
type of transaction, in which U.S. residents make loans to Mexicans—that is, the U.S. res-
idents grant Mexicans the right to spend more than they earn today in return for a promise
to repay in the future,

The analysis of financial aspects of the international economy is the subject of the
second half of this book. It is important to realize, however, that finanoial transactions do
not exist simply on paper. They have real consequences. International borrowing and lend-
ing, in particular, can be interpreted as a kind of international trade. The trade is not of one
good for another at a point in time but of goods today for goods in the future. This kind of
trade is known as intertemporal trade; we will have much more to say about it later in this
text, but for present purposes a simple model will be sufficient to make our point.'

Intertemporal Production Possibilities and Trade

Even in the absence of international capital movements, any economy faces a trade-off
between consumption now and consumption in the future. Economies usually do not con-
sume all of their current output; some of their output takes the form of investment in
machines, buildings, and other forms of productive capital. The more investment an econ-
omy undertakes now, the more it will be able to produce and consume in the future. To
invest more, however, an economy must release resources by consuming less (unless there
are unemployed resources, a possibility we temporarily disregard). Thus there is a trade-oft
between current and future consumption.

Let’s imagine an economy that consumes only one good and will exist for only two peri-
ods, which we will call present and future. Then there will be a trade-off between present
and future production of the consumption good, which we can summarize by drawing an
intertemporal production possibility frontier. Such a frontier is illustrated in Figure 7-4.
It looks just like the production possibility frontiers we have been drawing between two
goods at a point in time.

The shape of the intertemporal production possibility frontier will differ among coun-
trics. Some countries will have production possibilities that are biased toward present
output, while others are biased toward future output. We will ask what real differences
these biases correspond to in a moment, but first let’s simply suppose that there are two

'The appendix to this chapter contains a more detailed examination of the mode! developed in this section.

167



168

PART | [International Trade Theory

z Figure 7-4 | The Intertemporal Production Possibility Frontier
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Present
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countries, Home and Foreign, with different intertemporal production possibilities. Home's
possibilities are biased toward current consumption, while Foreign’s are biased toward
future consumption.

Reasoning by analogy, we already know what to expect. In the absence of international
borrowing and lending, we would expect the relative price of future consumption to be
higher in Home than in Foreign, and thus if we open the possibility of trade over time, we
would expect Home to export present consumption and import future consumption.

This may, however, seem a little puzzling. What is the relative price of future consump-
tion, and how does one trade over time?

The Real Interest Rate

How does a country trade over time? Like an individual, a country can trade over time by
borrowing or lending. Consider what happens when an individual borrows: She is initially
able to spend more than her income or, in other words, to consume more than her produc-
tion. Later, however, she must repay the loan with interest, and therefore in the future she
consumes less than she produces. By borrowing, then, she has in effect traded future con-
sumption for current consumption. The same is true of a borrowing country.

Clearly the price of future consumption in terms of present consumption has something
to do with the interest rate. As we will see in the second half of this book, in the real world
the interpretation of interest rates is complicated by the possibility of changes in the over-
all price level. For now. we bypass that problem by supposing that loan contracts are spec-
itied in “real” terms: When a country borrows, it gets the right to purchase some quantity of
consumption at present in return for repayment of some larger quantity in the future.
Specifically, the quantity of repayment in future will be (1 + r)} times the quantity borrowed
in present, where r is the real interest rate on borrowing. Since the trade-off is one unit of
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consumption in present for (1 + r) units in future, the relative price of future consumption
is 1/(1 + r).

The parallel with our standard trade model is now complete. If borrowing and lending
are allowed, the relative price of future consumption, and thus the world real interest rate,
will be determined by the world relative supply and demand for future consumption. Home,
whose intertemporal production possibilities are biased toward present consumption, will
export present consumption and import future consumption. That is, Home will lend to For-
eign in the first period and receive repayment in the second.

Intertemporal Comparative Advantage ’

We have assumed that Home's intertemporal production possibilities are biased toward
present production. But what does this mean? The sources of intertemporal comparative
advantage are somewhat different from those that give rise to ordinary trade.

A country that has a comparative advantage in future production of consumption goods
1s one that in the absence of international borrowing and lending would have a low relative
price of future consumption, that is, a high real interest rate. This high real interest rate cor-
responds to a high return on investment, that is, a high return to diverting resources from
current production of consumption goods to production of capital goods, construction, and
other activities that enhance the economy’s future ability to produce. So countries that
borrow in the international market will be those where highly productive investment oppor-
tunities are available relative to current productive capacity, while countries that lend will be
those where such opportunities are not available domestically.

The pattern of international borrowing and lending in the 1970s illustrates the point.
Table 22-3 compares the international lending of three groups of countries: industrial coun-
tries, non-oil developing countries, and major oil exporters. From 1974 to 1981, the oil
exporters lent $395 billion, the less-developed countries borrowed $315 billion, and the
(much larger) industrial countries borrowed a smaller amount, $265 billion. In the light of
our model, this is not surprising. During the 1970s, as a result of a spectacular increase in
oil prices, oil exporters like Saudi Arabia found themselves with very high current income.
They did not, however, find any comparable increase in their domestic investment oppor-
tunities. That is, they had a comparative advantage in current consumption. With small pop-
ulations, limited resources other than oil, and little expertise in industrial or other produc-
tion, their natural reaction was to invest much of their increased earnings abroad. By
contrast, rapidly developing countries such as Brazil and South Korea expected to have
much higher incomes in the future and saw highly productive investment opportunities in
their growing industrial sectors; they had a comparative advantage in future income. Thus in
this time frame (1974 to 1981) the oil exporters also exported current consumption by
lending their money, in part, to less-developed countries.

mrect Foreign Investment and Multinational Firms

In the last section we focused on international borrowing and lending. This is a relatively
simple transaction, in that the borrower makes no demands on the lender other than that of
repayment. An important part of international capital movement, however, takes a different
form, that of direct foreign investment. By direct foreign investment we mean international
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We have turned repeatedly in this textbook to con-
cerns created by the rapid economic growth of
newly industrializing economies (NIEs), mainly
in Asia. In Chapter 4 we discussed the concern
that trade with the NIEs might, via the Stolper-
Samuelson effect, reduce the real wages of less-
skilled workers in advanced nations and saw that it
had some justification. In Chapter 5 we turned to
the possibility that growth in the NIEs might, by
worsening the terms of trade of advanced nations,
lower their overall real income but saw that this
was unlikely. In the 1990s there was growing
WOITY among some commentators that the export
of capital to the NIEs would have a severe impact
on the wages of workers in advanced countries.
The logic of this view is as follows: If high-
wage countries finance investment on low-wage

DOES CAPITAL MOVEMENT TO DEVELOPING COUNTRIES
HURT WORKERS IN HIGH-WAGE COUNTRIES?

countries, this will mean less savings available to
build up the capital stock at home. Because each
worker at home will have less capital Lo work with
than she otherwise would, her marginal product—
and hence her wage rate—will be lower than it
would have been in the absence of the capital
movement. Overall real income, including the
returns from capital invested abroad. may be
higher for the home country than it would other-
wise have been, but more than all the gains will go
to capital, with labor actually worse off.

While this adverse effect is possible in prin-
ciple, how important is it likely to be in practice?
Some influential people have issued stark warnings.
For example, Klaus Schwab, the head of Switzer-
land’s influential World Economic Forum, warned
that the world faced a “massive redeployment of

a Capital Flows to Developing Countries |

Net capital tlows to emerging markets, billions of dollars

240

220 1
200 -
180 -
160 -
140
120

0 "

_20 T T L T 1 1 L] T I T i
1977 1979

1581 1983 1985 1987 1983 1991 1883 1995 1997 1999

I”

Flows of capital to low-wage countries. Large capital flows to “non-oil” developing countries
(less-developed countries other than major oil exporters) began in the 1970s, then collapsed
during the debt crisis of the 1980s. They resumed again after about 1990,

Source: International Monetary Fund, International Financial Statistics Yearbook, 1997.



CHAPTER 7

assets” that would end the ability of workers in
advanced countries to earn high wages.* Similiar
views have been expressed by many journalists.
Economists, however, have been generally
unimpressed by this argument. They point out that
over the longer term capital movements to devel-
oping countries have been quite limited. The
accompanying figure shows net capital move-
ments o “emerging market” economies between
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1977 and 1999. Such capital movements came to a
virtual halt during the debt crisis of the 1980s, dis-
cussed in Chapter 22. They resumed in the 1990s,
only to drop off sharply with the Asian financial
crisis of 1997. The movement in [996, $233 bil-
lion, sounds large; but the economies of advanced
nations are almost inconceivably large, and even
this represented only about 7 percent of their total
investment.

*Klaus Schwab and Claude Smadja, “Power and Policy: The New Economic World Order,” Harvard
Business Review 72, no. 6 (November-December 1994}, pp. 40-47.

capital flows in which a firm in one country creates or expands a subsidiary in another. The
distinctive feature of direct foreign investment is that it involves not only a transfer of
resources but also the acquisition of controf. That is, the subsidiary does not simply have a
financial obligation to the parent company; it is part of the same organizational structure.

When is a corporation multinational? In U.S. statistics, a U.S. company is considered
foreign-controlied, and therefore a subsidiary of a foreign-based muitinational, if’ 10 percent
or more of the stock is held by a foreign company; the idea is that |0 percent is enough to
convey effective control. A U.S.-based company is considered multinational it it has a con-
trolling share of companies abroad.

Alert readers will notice that these definitions make it possible for a company to be con-
sidered both a U.S. subsidiary of a foreign company and a U.S. multinational. And this
sometimes happens: from 1981 until 1995 the chemical company DuPont was officially
foreign-controlled (because the Canadian company Seagram owned a large block of its
stock) but was also considered an American multinational. In practice, such strange cases
are rare: usually multinational companies have a clear national home base.

Multinational firms are often a vehicle for international borrowing and lending. Parent
companies often provide their foreign subsidiaries with capital, in the expectation of even-
tual repayment. To the extent that multinational firms provide financing to their foreign sub-
sidiaries, direct foreign investment is an alternative way of accomplishing the same things
as international lending. This still leaves open the question, however, of why direct invest-
¢ ment rather than some other way of transferring funds is chosen. In any case, the existence

of multinational firms does not necessarily reflect a net capital flow from one country to
another. Multinationals sometimes raise money for the expansion of their subsidiaries in the
country where the subsidiary operates rather than in their home country. Furthermore,

there is a good deal of two-way foreign direct investment among industrial countries, U.S.
F firms expanding their European substidiaries at the same time that European firms expand
their .S, subsidiaries, for example.

The point is that while multinational firms sometimes act as a vehicle for international
capital flows, it is probably a mistake to view direct foreign investment as primarily an alter-
native way for countries to borrow and lend. Instead, the main point of direct toreign
investment is to allow the formation of multinational organizations. That is, the extension of
control is the essential purpose.
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But why do firms seek to extend control? Economists do not have as fully developed a
theory of muitinational enterprise as they do of many other issues in international econom-
ics, There is some theory on the subject, however, which we now review.

The Theory of Multinational Enterprise

The basic necessary elements of a theory of multinational firms can best be seen by looking
at an example. Consider the European operations of American auto manufacturers. Ford and
General Motors, for example, sell many cars in Europe, but nearly all those cars are manu-
factured in plants in Germany, Britain, and Spain. This arrangement is famtliar, but we
should realize that there are two obvious alternatives. On one side, instead of producing in
Europe the U.S. firms could produce in the United States and export to the European
market. On the other side, the whole market could be served by European producers such as
Volkswagen and Renault. Why, then, do we see this particular arrangement, in which the
same firms produce in different countries?

The modern theory of multinational enterprise starts by distinguishing between the two
questions of which this larger question is composed. First, why is a good produced in two
(or more) different countries rather than one? This is known as the question of location.
Second, why is production in different locations done by the same firm rather than by sep-
arate firms? This 1s known, for reasons that will become apparent in a moment, as the ques-
tion of internalization. We need a theory of location to explain why Europe does not
import its automobiles from the United States; we need a theory of internalization to
explain why Europe’s auto industry is not independently controlled.

The theory of location is not a difficult one in principle. It is, in fact, just the theory of
trade that we developed in Chapters 2 through 6. The location of production is often deter-
mined by resources. Aluminum mining must be located where the bauxite is, aluminum
smelting near cheap electricity. Minicomputer manufacturers locate their skill-intensive
design facilities in Massachusetts or northern California and their labor-intensive assembly
plants in Ireland or Singapore. Alternatively, transport costs and other barriers to trade
may determine location. American firms preduce locally for the European market partly to
reduce transport costs; since the models that sell well in Europe are often quite different
from those that sell well in the United States, it makes sense to have separate production
facilities and to put them on ditterent continents. As these examples reveal, the factors that
determine a multinational corporation’s decisions about where to produce are probably
not much ditferent from those that determine the pattern of trade in general.

The theory of internalization is another matter. Why not have independent auto compa-
nies in Europe? We may note first that there are always important transactions between a
multinational’s operations in different countries. The cutput of one subsidiary is often an
input into the production of another. Or technology developed in one country may be used
in others. Or management may usefully coordinate the activities of plants in several coun-
iries. These transactions are what tie the multinational firm together, and the firm presum-
ably exists to facilitate these transactions. But international transactions need not be carried
out inside a firm. Components can be sold in an open market, and technology can be
licensed to other firms. Multinationals exist because it turns out to be more profitable to
carry out these transactions within a firm rather than between firms. This is why the motive
for multinationals is referred to as *internalization.”
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We have defined a concept, but we have not yet explained what gives rise to internal-
ization. Why are some transactions more profitably conducted within a firm rather than
between firms? Here there are a variety of theories, none as well-grounded either in theory
or in evidence as our theories of location. We may note two influential views, however,
about why activities in different countries may usefully be integrated in a single firm.

The first view stresses the advantages of internalization for technology transfer. Tech-
nology, broadly defined as any kind of economically useful knowledge, can sometimes be
sold or licensed. There are important difficulties in doing this, however. Often the technol-
ogy involved in, say, running a factory has never been written down; it is embodied in the
knowledge of a group of individuals and cannot be packaged and sold. Also, it is difficult
for a prospective buyer to know how much knowledge is worth—if the buyer knew as
much as the seller, there would be no need to buy! Finally, property rights in knowledge are
often hard to establish. If a European firm licenses technology to a U.S. firm, other U.S.
firms may legally imitate that technology. All these problems may be reduced if a firm,
instead of selling technology, sets about capturing the returns from the technology in other
countries by setting up foreign subsidiaries. .

The second view stresses the advantages of internalization for vertical integration, If
one firm (the “upstream” firm) produces a good that is used as an input for another firm (the
“downstream” firm), a number ot problems can result. For one thing. if each has a monop-
oly position, they may get into a conflict as the downstream firm tries to hold the price
down while the upstream firm tries to raise it. There may be problems of coordination if
demand or supply is uncertain. Finally, a fluctuating price may impose excessive risk on one
or the other party. If the upstream and downstream firms are combined into a single “verti-
cally integrated” firm, these problems may be avoided or at least reduced.

It should be clear that these views are by no means as rigorously worked out as the
analysis of trade carried out elsewhere in this book. The economic theory of organiza-
tions—which is what we are talking about when we try to develop a theory of multination-
al corporations—is still in its infancy. This is particularly unfortunate because in practice
multinationals are a subject of heated controversy—praised by some for generating eco-
nomic growth, accused by others of creating poverty.

Multinational Firms in Practice

Multinational firms play an important part in world trade and investment. For example,
about half of U.S. imports are transactions between *‘related parties.” By this we mean that
the buyer and the seller are to a significant extent owned and presumably controlled by the
same firm. Thus half of U.S. imports can be regarded as transactions between branches of
multinational firms, At the same time, 24 percent of U.S. assets abroad consists of the
value of foreign subsidiaries of U.S. firms. So U.S. international trade and investment, while
not dominated by multinational firms, are to an important extent conducted by such firms.

Multinational firms may, of course, be either domestic or foreign-owned. Foreign-owned
multinational firms play an important role in most economies and an increasingly important
role in the United States. Table 7-1 compares the role of foreign-owned firms in the manu-
facturing sectors of three major economies. {Bear in mind that foreigners typically own a
much larger share of manufacturing than of the economy as a whole.) The table is illumi-
nating, especially for Americans who are not used to the idea of working for toreign-owned
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- Table 7-1 | France, United Kingdom, and United States: Shares of Forergm%?ﬁr
Firms in Manufacturing Sales, Value Added and Employment I985
and I990(percentages) '

g W adsss&a

Sales Value added F mployment
Country 1985 1990 1985 1990 1985 1990
France 26.7 284 25.3 27.1 21.1 237
United Kingdom 20.3 24.1 18.7 211 14.0 14.9
United States 8.0 16.4 8.3 13.4 8.0 . 10.8

Source: U.S. Department of Commerce, Foreign Direct Investment in the United States: An Update (1994),

companies and sometimes get nervous about the implications of rising foreign ownership.
The first thing the table tells us is that while large-scale foreign ownership may be novel
here, it is old hat elsewhere: France is a country proud of its cultural independence, but as
long ago as 1985 more than a fifth of French manufacturing workers were employed by
foreign firms. The table also confirms, however, that the United States did experience a
sharp increase in foreign ownership during the 1980s; for example, the share of foreign-
owned firms in sales doubled between 1985 and 1990. This increase made the United
States more similar to other countries, where substantial foreign ownership has long been
a fact of life.

Although comparable statistics do not exist, it turns out that the real exception among
major economies is Japan, which has very little foreign ownership. This is not because of
overt legal restrictions; On paper, foreigners are free to open plants in Japan and buy Japan-
ese companies, with only a few exceptions. But cultural obstacles, such as the unwillingness
of many Japanese to work for foreign companies, and perhaps also red-tape barriers thrown
up by bureaucrats have prevented large-scale operation of foreign-based multinationals.

The important question, however, is what difference multinationals make. With only a
limited understanding of why multinationals exist, this is a hard question to answer.
Nonetheless, the existing theory suggests some preliminary answers.

Notice first that much of what multinationals do could be done without multinationals,
although perhaps not as easily. Two examples are the shift of labor-intensive production
from industrial countries to labor-abundant nations and capital flows from capital-abundant
countries to capital-scarce countries. Multinational firms are sometimes the agents of these
changes and are ther