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The International Economy

This text is a rigorous introduction to international economics for upper-level undergraduates
and above. The first half examines the causes and effects of international trade, how tariffs
and other trade policies affect the gains from trade, and the ways in which governments
try collectively to regulate those policies. It explains the roles of regional arrangements
such as the European Union (EU) and North American Free Trade Agreement (NAFTA).
The second half deals with monetary matters—the behavior of exchange rates, how trade
and capital flows affect the functioning of monetary and fiscal policies, the causes and
management of currency crises, and the new European monetary union (EMU).
This fourth edition retains the strategy and structure of the previous edition but has many

new features. It assesses the outcome of the Uruguay Round of trade negotiations, the
work of the new World Trade Organization (WTO), and the challenges posed by regional
trade blocs. It surveys recent theoretical work on currency crises, examines recent crises
in emerging-market countries and the role of the International Monetary Fund (IMF), and
appraises innovations in exchange-rate arrangements, including the EMU and the use of
currency boards. A problem set follows each chapter.

Peter B. Kenen has served as Walker Professor of Economics and International Finance
since 1971 and was Director of the International Finance Section at Princeton University
from 1971 through 1999. He previously taught at Columbia University from 1957 to 1971
and received its University Medal for Excellence in 1977. Professor Kenen is the author or
editor of over a dozen books, including Asset Markets, Exchange Rates, and Economic In-
tegration (1980, with P. R. Allen), The International Monetary System (1994, coedited with
F. Pappadia and F. Saccomani), and Economic and Monetary Union in Europe: Moving
Beyond Maastricht (1995), and is the honoree of the Festschrift International Trade and
Finance: New Frontiers for Research (1997, edited by B. J. Cohen), all published by Cam-
bridge University Press; he coedited the two-volumeHandbook of International Economics
(1984, with R. W. Jones). He has served as a consultant to the U.S. Treasury, the Council
of Economic Advisers, the Federal Reserve Board, and the International Monetary Fund,
has been a Visiting Fellow at the Center for Advanced Study in the Behavioral Sciences,
the Royal Institute of International Affairs, and the Bank of England, and is a member of
the Group of Thirty.
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For Reggie
who is almost always right
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Preface

The first edition of this book appeared in 1985. In grew out of an earlier book, International
Economics, which was widely used but was sometimes criticized as being too difficult for
elementary courses and too brief for intermediate courses. When I began to write this book,
I planned to fill gaps in the earlier one but to keep it shorter than most other textbooks. Each
chapter turned into three, however, as I filled more gaps and carried the analysis further.
The second edition of this book appeared in 1989 and differed greatly from the first. In

the first edition, for example, two trade models featuring factor substitution appeared in
a single chapter, and the analysis of trade and growth appeared in another chapter. In the
second edition, each model appeared in a separate chapter, along with the analysis of trade
and growth in the context of that model. Furthermore, I added a chapter on trade and trade
policy under imperfect competition.
The third edition made several more changes, which were well recieved and are retained

in this edition:

• The theory of trade policy is integrated with pure trade theory. The analysis of
tariffs begins in Chapter 2, right after the analysis of the gains from trade, and the
effects of tariffs are examined again in the context of models developed in subse-
quent chapters. The results are then summarized in Chapter 9, which examines the
instruments and uses of trade policy.

• The caption beneath each diagram provides a detailed description of the processes
at work. I have therefore been able to eliminate some of this material from the text
and to focus the text more concisely on the basic economic issues.

• The algebraic notes that appeared previously in several chapters are consolidated
into two self-contained appendixes. Appendix A deals with trade theory. Appendix
B deals with monetary theory.

• Each chapter is followed by questions and problems designed to help students test
their understanding of the methods and issues examined in the chapter. Answers

ix
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x Preface

to the even-numbered questions and problems, including the relevant diagrams,
are provided in Appendix C, at the end of the book.

Although this edition retains the basic structure of the third edition, it contains new
features. Chapter 11, on the future of the trading system, assesses the achievements of
the Uruguay Round, explains the role of the World Trade Organization, and examines
the challenges posed by regional trade blocs. Chapter 17 uses the monetary model of the
balance of payments to develop a first-generation model of currency crises based on the
work of Paul Krugman, and Chapter 20, on the future of the monetary system, develops
a second-generation model based on the work of Maurice Obstfeld. Furthermore, Chapter
19, on the evolution of the monetary system, discusses the currency crises of the 1990s, and
Chapter 20 reviews innovations in exchange-rate arrangements, including currency boards,
and describes the structure and functioning of the European monetary union.
Like most texts on international economics, this book aims at showing students how

international transactions affect the domestic economyand the conduct of national economic
policies. Unlike many other texts, it tries to introduce rigorously the analytic tools that
economists use to examine these matters, and it stresses the assumptions used to devise
those tools. Finally, it integrates empirical work with pure theory.
Although it is more rigorous than some other texts, it is designed mainly for under-

graduates. Those who have taken intermediate courses in micro and macro theory (or are
taking them concurrently) will not find it difficult. Those who have less preparation will
have to work harder, but they will find that new concepts and tools are explained when
they are introduced. Mathematical sophistication is not required. There is very little algebra
in the text. I rely mainly on diagrams. (Equations are used extensively in the presentation
of national-income analysis, but of the sort that most students encounter in the principles
course.) Some of the diagrams are complicated, because trade problems are complicated;
they typically involve two countries and goods, and sometimes involve two factors of pro-
duction. But I have tried to lead the reader through each diagram carefully in the caption
beneath it. I have also tried to follow the advice of my own students, who urged me not to
introduce a diagram unless I use it more than once.
This book is designed for full-year courses on international economics but can also be

used in separate one-semester courses on international trade and on international monetary
economics. Those who want to use the book in a one-semester survey courses will have to
omit some chapters, but I have tried to make that easy by the way in which I have organized
the presentation. It is possible to omit Chapters 6, 7, and 8, on the general Heckscher-Ohlin
model, imperfect competition, and factormovements. Subsequent chapters do not use any of
the diagrams introduced in those chapters. It is likewise possible to omit Chapters 16, 17, and
18, on expectations and capital movements, the monetary model, and the portfolio-balance
model.
I am grateful to students and colleagues at Princeton University who used previous

editions of this book and made many helpful suggestions. I am also grateful to colleagues
who read parts of this and earlier editions and helpedme to improve them, especially to Polly
Allen, Robert Baldwin, Alan Deardorff, Avinash Dixit, Gene Grossman, Anne Krueger, and
Harvey Lapan. I thank Margaret Riccardi for editorial help, Corrinne Ho for preparing the
diagrams, and Scott Parris of Cambridge University Press for strong support and sensible
advice.
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PART ONE

INTRODUCTION
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1

The Nation as an
Economic Unit

ORIGINS AND ISSUES

The study of international trade and finance is among the oldest specialties in
economics. It was conceived in the sixteenth century, a child of Europe’s passion for Spanish
gold, and grew to maturity in the turbulent years that witnessed the emergence of modern
nation states. It attracted the leading economists of the eighteenth and nineteenth centuries,
including David Hume, Adam Smith, David Ricardo, and John Stuart Mill, whose work
supplied a legacy of insights and concepts that continue to guide us today. In fact, their work
on international economic problems produced important analytical tools used by modern
economics. An early version of the quantity theory ofmoneywas developed byDavidHume
to show how foreign trade affects the level of domestic prices. The first full formulation
of the law of supply and demand was developed by John Stuart Mill to explain how prices
are determined in international markets. International problems have been studied by many
recipients of the Nobel Prize in economics, including Paul Samuelson, Wassily Leontief,
Bertil Ohlin, and James Meade.
International economics continues to flourish today because the analytical and policy

issues that brought it into being still demand attention.
By engaging in international trade, each national economy can use its resources most

efficiently, concentrating on the activities it is best suited to pursue, and can reap significant
economies of scale. In consequence, trade raises real income in each country. These gains
are similar to those we reap as individuals by specializing in a single occupation rather than
meeting all our material needs by producing our own food, clothing, and so on. Trade is
beneficial in other ways. Improvements in technology developed in one country are shared
automatically with other countries. They are shared directly when they are embodied in
new capital equipment sold on world markets. They are shared indirectly when they raise
efficiency or product quality in the export industries of the country where they originate.
By participating in international capital markets, countries can grow faster. By borrowing

on those markets, they can supplement domestic savings and thus raise capital formation.

3
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4 The Nation as an Economic Unit

TheUnitedStates borrowed abroad in the nineteenth century, andmanydeveloping countries
do so now. By lending on those markets, countries can use their savings more productively.
International trade in claims and liabilities raises the efficiency with which an economy can
allocate resources across time, just as trade in goods and services raises the efficiency with
which it can allocate resources at each point in time.
International trade and finance pose hard problems as well as opportunities. They pose

economic problems by affecting the internal behavior of each national economy. They pose
political problems by affecting relations among governments.
By affecting the allocation of domestic resources, trade affects the distribution of domestic

income.Achange in the level or composition of a country’s trade can require a reallocation of
resources and thus redistribute incomes. The astonishing growth of the Japanese economy
in the 1960s and 1970s forced the older industrial economies of the United States and
Western Europe to make adaptations affecting major industries and whole regions. The
subsequent growth of manufacturing in Korea, Taiwan, and other developing countries
required additional adaptations, not only in the older industrial countries but in Japan aswell.
Events in international markets can affect the level of domestic employment, the growth

of output, and the inflation rate. The unprecedented increase in the world price of oil
in the 1970s was an important cause of stagflation in the oil-importing countries—the
painful combination of high unemployment, slow growth, and rapid inflation. Changes in
the prices of other raw materials affect the export earnings of many developing countries,
which determine their ability to import machinery and other capital goods. Therefore, they
influence the pace of development.
Commercial and financial arrangements among countries affect the functioning of do-

mestic policies. The effectiveness of monetary policy, for example, is influenced strongly
by exchange-rate arrangements. A government that tries to peg its exchange rate—to fix the
price of its currency in terms of another currency—cannot pursue an independent monetary
policy. Changes in its money supply will spill out through its balance of payments with the
outside world, and this will happen rapidly when, as now, national financial markets are
tightly linked. A government that allows its exchange rate to float—to respond to shifts in
supply and demand in the foreign-exchange market—can pursue an independent monetary
policy, but will discover that changes in its monetary policy affect its exchange rate in ways
that magnify and modify the domestic impact of those policy changes.

THE GROWTH OF ECONOMIC INTERDEPENDENCE

Trade and other international transactions have been growing rapidly. Here are
some broad indicators:

• In 1980, all countries’ exports together totaled $1.9 trillion; ten years later, they
totaled $3.4 trillion; and in 1997, they reached $5.5 trillion, a cumulative increase
of 190 percent since 1980.

• In 1980, the world’s major banks had $1.8 trillion of claims on residents of foreign
countries; ten years later, their claims totaled $6.7 trillion; and in 1997, they reached
$9.0 trillion, a cumulative increase of 400 percent.

• In 1980, foreigners held $65 billion of U.S. corporate stocks; ten years later, they
held more than $230 billion; and in 1997, their holdings reached $860 billion, a
cumulative increase of 1220 percent.
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The Dimensions of Policy Interdependence 5

The rapid growth of these international transactions has been reflected in the volume of
foreign-exchange trading. In 1989, daily trading on the world’s major currency markets
averaged about $950 billion per day. In 1998, it averaged $1.5 trillion per day.
International trade and capital flows forge strong links between national economies. An

increase in one country’s income will raise its demand for imports, and the imports of one
country are the exports of another. Therefore, an increase in one country’s income will raise
other countries’ exports and thus raise their incomes. An increase in one country’s interest
rates will attract capital flows from other countries and thus tend to raise other countries’
interest rates.

THE DIMENSIONS OF POLICY INTERDEPENDENCE

Interdependence between national economies leads to interdependence between
national policies. When a government cuts taxes to stimulate domestic demand, it stimu-
lates demand in other countries too. By raising its imports, it raises their exports. Other
governments must therefore modify their policies in order to stabilize their own economies.
The money flows that take place under pegged exchange rates offer another example.

An increase in one country’s money supply that spills out through its balance of payments
increases other countries’ money supplies. They must then modify their monetary policies
to combat the “imported” inflationary pressure.
These money flows do not take place under floating exchange rates, but policy interde-

pendence crops up in another form. Exchange rates are shared variables. The price of the
euro in terms of the U.S. dollar defines the price of the dollar in terms of the euro. When
the dollar price of the euro rises, the euro price of the dollar falls.
The domestic effects of an exchange-rate change are less obvious in a large economy

like that of the United States than in smaller, more open economies. Until recently, in-
deed, exchange-rate changes went almost unnoticed in the United States. When asked to
rank three key prices in order of their influence on the domestic economy, an American
would have put the wage rate first, the price of oil next, and the exchange rate last. A
German would probably have put the exchange rate first, the price of oil next, and the
wage rate last. The German might have pointed out, moreover, that the price of oil in
Germany depends on the exchange rate. As world oil prices are quoted in dollars, the
price expressed in euros in determined in part by the price of the dollar in terms of the
euro.
The trade of the United States, however, has grown faster than its gross domestic product

(GDP), raising the ratio of trade to output, as shown in Table 1-1. The ratio remained
lower than those of many other countries, but the U.S. economy became more open in this
and other ways. Furthermore, monetary union in Europe and the introduction of the euro
increased the resemblance between Europe and the United States. Here is a measure of
openness for the European Union (EU), Japan, and the United States in 1997 (exports as a
percentage of GDP):

European Union 10.3
Japan 10.0
United States 8.5
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6 The Nation as an Economic Unit

Table 1-1. Trends in Economic Openness in the Seven Summit
Countries: Averages of Exports and Imports of Goods and
Services as Percentages of Gross Domestic Product

Country 1970 1980 1990 1997

Canada 21.3 27.4 25.0 38.8
France 15.5 22.1 22.6 24.7
Germany 21.6 28.5 32.9 24.9
Italy 15.2 22.0 19.3 23.1
Japan 10.2 14.1 10.4 10.5
United Kingdom 21.9 25.9 25.6 28.6
United States 5.6 10.6 10.7 12.5

Source: International Monetary Fund, International Financial Statis-
tics; figures for Germany exclude East Germany before 1997.

These numbers are lower than those in Table 1-1 because they pertain to trade in goods,
not goods and services.1

The greater openness of the U.S. economy has reduced the policy independence of the
United States. Because it allows its exchange rate to float, it can conduct an independent
monetary policy. But it cannot exercise its independence without allowing for the impact
of exchange-rate changes on its own economy, those of other countries, and the policies
of other countries. The character of policy interdependence is influenced by exchange-rate
arrangements, but the fact of interdependence is inescapable.
No government can be totally indifferent to the economic policies of other governments,

and increased openness has raised sensitivities. Governments pay close attention to each
others’ policies. They watch each other’s agricultural policies, which can affect global food
prices and supplies. They watch each other’s energy policies, which can affect the world
price of oil. They watch each others’ subsidies to domestic industries, which can affect the
fortunes of their own export industries. As in the past, however, they pay closest attention
to the policies that have the most direct effects on trade flows and exchange rates. For
this reason, changes in tariffs and other trade restrictions are regulated by a formal code
of conduct administered by the World Trade Organization (WTO), and policies affecting
exchange rates are subject to looser but regular review by the International Monetary Fund
(IMF) and other international organizations.
Policy interdependence has an extra dimension in the case of the United States. Although

it does not dominate the world economy as it did in the decades following World War
II, it is still the largest national economy, and the U.S. dollar is still the world’s most
important currency. American monetary and fiscal policies have worldwide effects through
their influence on economic activity in the United States and thus the American demand
for imports, through their influence on world prices, and through their influence on interest
rates, capital flows, and exchange rates. The tightening of U.S. monetary policy that brought
on the deep recession of 1981–82 helped to trigger the international debt crisis that began
in 1982. By raising world interest rates, it raised the debtor countries’ interest payments; by

1The number for the EU excludes trade within the EU but includes four countries that did not join the
monetary union in 1999 (Denmark, Greece, Sweden, and the United Kingdom).
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Sovereignty and Trade 7

reducing the debtors’ exports, it reduced their ability to make those payments. American
trade, agricultural, and energy policies are no less important for the health of the world
economy. As a consequence, the policies of the United States are subject to close scrutiny
and frequent criticism by other governments.
The criticism is not always justified. It is sometimes used to cloak the deficiencies of other

countries’ policies and often reflects dissatisfaction with the state of the world, not with U.S.
policy. It can be exasperating. Some years ago, the United States was accused of following a
lax monetary policy and “exporting” inflation to the rest of the world. The charge had some
validity. But when the United States tightened its monetary policy to combat inflation, it was
accused of raising world interest rates and depressing economic activity in other countries.
One European economist, sympathetic to the plight of U.S. officials obliged to respond to
incessant criticism, put the matter nicely. According to the critics, he said, “the American
economy is unsafe at any speed.”
Nevertheless, the United States must pay attention to its large role in the world economy

and to other countries’ concerns.Controversies about economicpoliciesmigrate quickly into
the political domain, affecting the quality of cooperation in diplomatic and strategicmatters.
Governments dissatisfied with U.S. economic policies soon start to express dissatisfaction
with U.S. political leadership. The importance of economic issues is underscored by a
practice adopted several years ago. The leaders of the seven main industrial countries, listed
in Table 1-1, attend an annual economic summit to review economic problems and policies.
(The countries are known as the Group of Seven, or simply the G-7.)

SOVEREIGNTY AND TRADE

Economists are fond of abstract formulations. We build elaborate models, with n
countries, m goods, and so on. But the questions we study and examples we use are often
inspired by practical concerns. In a famous demonstration of the gains from trade, David
Ricardo dealt with two countries, England and Portugal, trading two goods, cloth and wine.
He chose this example because it would be meaningful to his British audience. It evoked the
oldest international agreement to reduce trade barriers, the Methuen Treaty of 1703, which
cut British tariffs on Portuguese wines and gave British textiles free entry into Portugal.

The Mercantilist View

Early writers on international trade, the Mercantilists of the seventeenth century,
were also concerned with a practical problem—establishing and consolidating royal author-
ity at home and abroad. The crownwas challenged at home by the old nobility, whose power
derived from its feudal right to raise both revenues and armies from the countryside. The
crown was challenged abroad by the rivalry for empire in the NewWorld. To establish royal
authority at home, the crown had to raise and pay armies. To compete for empire abroad,
it had to build ships. Its power, then, depended on its ability to cultivate new sources of
revenue—to foster and tax domestic and foreign commerce.
The most famous French Mercantilist, Jean Baptiste Colbert, minister to Louis XIV,

dismantled internal trade barriers and subsidized new industries. In one decree, he offered
bounties to companies that brought Flemish weavers to France and trained new craftsmen.
It was also necessary, however, to acquire an adequate supply of money—gold and silver in
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8 The Nation as an Economic Unit

those days. Money was needed to carry out trade and pay the taxes on that trade. The crown
had also to accumulate money to pay for its armies and navies. Critics of the Mercantilists,
including Adam Smith, accused them of confusing gold and silver with national wealth.
Some of them did, but others were quite clear about their policy objective. They stressed the
gathering of gold and silver because they identified the nation with the crown and therefore
identified thewealth of the nationwith the gold and silver the crown could accumulate—with
the means of payment for military power.
Spain extracted gold and silver from the Aztecs and Incas. Britain, France, and other

countries had then to extract them from Spain through their foreign trade. For the Mercan-
tilists, gold and silver were the gains from trade, to be earned by encouraging exports and
discouraging imports. These are the words of Thomas Mun, a British merchant, published
in 1664:2

The ordinary means . . . to increase our wealth and treasure is by Forraign Trade,
wherein wee must ever observe this rule; to sell more to strangers yearly than
wee consume of theirs in value. For suppose that when this Kingdom is
plentifully served with the Cloth, Lead, Tinn, Iron, Fish and other native
commodities, we doe yearly export the overplus to forraign Countries to the
value of twenty two hundred thousand pounds; by which means were are enabled
beyond the Seas to buy and bring in forraign wares for our use and
Consumptions, to the value of twenty hundred thousand pounds; By this order
duly kept in our trading, we may rest assured that the Kingdom shall be enriched
yearly two hundred thousand pounds, which must be brought to us in so much
Treasure; because that part of our stock which is not returned to us in wares must
necessarily be brought home in treasure.

One can find many flaws in Mercantilist logic, and the main one was identified by David
Hume. A country that increases its money supply by exportingmore than it imports will find
that its prices start to rise. This will undermine its competitive position in world markets.
Its exports will fall, its imports will rise, and it will have to export money. It was, indeed,
the main aim of the Classical economists, including David Hume and Adam Smith, to
prove that the crown and its ministers cannot defy the “natural laws” that govern social
processes—that intervention by the state is self-defeating in the long run and may reduce
national prosperity.

The Classical View

The Mercantilists of the seventeenth century believed in a world of conflict, the
world of Thomas Hobbes in which the state of nature was a state of war. They took for
granted the need for regulation to maintain order in human affairs, including economic
affairs. The Classical economists of the eighteenth century believed in a world of harmony,
the world of John Locke in which the state of nature was a state of peace, and they rejected
regulation.When Hume explained that prices and trade flows would regulate the quantity of
money automatically, and Smith explained that an “invisible hand”would cause competition
in the marketplace to serve society at large, both were expressing their belief in a benign
natural order.

2Thomas Mun, Englands Treasure by Forraign Trade, 1664, ch. ii.
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Sovereignty and Trade 9

Most important for our purpose, the Classical economists rejected the Mercantilists defi-
nition of national prosperity. They were concerned with the welfare of the crown’s subjects,
not of the crown itself. Therefore, they measured the gains from trade in different terms.
Exports were themeans of acquiring imports, not gold and silver, and thus using the nation’s
resources efficiently. Restrictions on imports were illogical. In 1776, slightly more than a
century after Thomas Mun, Adam Smith wrote:3

To give the monopoly of the home-market to the produce of domestic industry, in
any particular art or manufacture, is in some measure to direct private people in
what manner they ought to employ their capitals, and must, in almost all cases,
be either a useless or a hurtful regulation. . . . It is the maxim of every prudent
master of a family, never to attempt to make at home what it will cost him more
to make than to buy. The taylor does not attempt to make his own shoes, but buys
them of the shoemaker. The shoemaker does not attempt to make his own
clothes, but employs a taylor. . . .
What is prudence in the conduct of every private family, can scarce be folly in

that of a great kingdom. If a foreign country can supply us with a commodity
cheaper than we ourselves can make it, better buy it of them with some part of
the produce of our own industry, employed in a way in which we have some
advantage. The general industry of the country, being always in proportion to the
capital which employs it, will not thereby be diminished, no more than that of the
above-mentioned artificers; but only left to find out the way in which it can be
employed to the greatest advantage. It is not employed to the greatest advantage
when it is thus directed toward an object which it can buy cheaper than it can
make.

Smith’s reasoning is not rigorous. What is “prudence” for a family can be “folly” for a
kingdom. Furthermore, “advantage” must be defined very carefully. That task was left to
David Ricardo. Nevertheless, Smith’s argument illustrates effectively the approach adopted
by the Classical economists.
As Smith and his successors believed that the role of government should be sharply

limited, they paid little attention to the ways in which national sovereignty affects foreign
trade and causes it to differ intrinsically from domestic trade. When we come to Ricardo’s
demonstration of the gains from trade, we will see that the countries in his example could
be towns or regions instead of sovereign states. They are places endowed with labor and
capital, which can move freely between economic activities but not from place to place.
In Classical trade theory and much modern theory, too, international trade is differentiated
from domestic trade by the international mobility of goods and the immobility of labor and
capital.
We will use this same device to simplify the presentation of trade theory but should not

let it mislead us. At times, especially in the nineteenth century, international movements
of labor have dwarfed internal movements. Furthermore, distances within a country can
greatly exceed distances between them, affecting the costs of moving goods and people.
New York is farther from California than France is from Germany. In any case, trade theory
is not interested primarily in flows of goods from place to place; it is interested in flows
from country to country. Countries are distinguished from places or regions by the forms

3Adam Smith, The Wealth of Nations, 1776, bk. iv, ch. ii.
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10 The Nation as an Economic Unit

and functions of their governments. The study of international economics must take as its
starting point the existence and variety of sovereign states.

How Governments Affect International Transactions

Trade and other international transactions are treated differently than domestic
transactions. Governments use taxes, subsidies, and direct controls to discriminate between
residents and foreigners, even when they undertake identical activities. But there are many
other ways in which the exercise of national sovereignty can affect international trade. All
governments supply public goods, including the legal andmonetary systems that furnish the
framework for economic activity. Theymay not discriminate deliberately between domestic
and foreign transactions when they perform these basic tasks. Each government, however,
performs them differently, which means that transactions between countries are affected
differentially.
The activities of governments have three sorts of effects on international transactions.

First, they produce differences in the ways that residents of a single country perceive and
respond to domestic and foreign opportunities. Second, they produce differences in the
ways that residents of different countries perceive and respond to identical opportunities.
Third, they add to the risks and costs of all transactions, but add more to those of foreign
than domestic transactions, because a change in one country’s national policies affects that
country’s residents without necessarily affecting other countries’ residents.
Laws and customs are fairly uniformwithin individual countries. It is therefore quite easy

to move goods, labor, and capital from place to place. The tax system is also homogeneous
within a country, but tax systems differ markedly from country to country. True, the tax
laws of the 50 U.S. states differ importantly. But the federal tax system tends to neutralize
differences among the states’ tax systems, because state income taxes are deductible from
income subject to federal tax. Furthermore, federal grants and spending tend to reduce local
differences in the quantity and quality of public services that might otherwise influence
decisions about the location of economic activity.
Internal monetary differences are smallest of all. Nationwide markets connect financial

institutions within the United States. Funds flow freely from region to region, and firms can
borrow wherever it is cheapest, whittling down regional differences in credit conditions.
Finally, and most important, a single currency is used throughout the country. A five-dollar
bill issued by the Federal Reserve Bank of Richmond circulates freely in the United States;
it must be accepted everywhere. How much more complicated life would be if merchants
did not accept the currency of another Federal Reserve district! You would have to look at
every dollar bill, weed out those from other districts, and take them to a bank to swap them
for local currency. You would have to trade one kind of dollar for another whenever you
crossed state lines.
Goodsflow freelywithin theUnited States. In fact, theU.S. Constitution expressly forbids

local interference with interstate commerce. The authors of the Constitution believed that
free trade among the states would help to cement a fragile political union. The countries
of Western Europe created a common market for similar reasons—as a first step toward
political confederation. They let goods move freely within Western Europe and impose a
common tariff on goods from outside. But international trade is usually burdened by tariffs,
and it is often limited by other devices—quotas that restrict quantities imported and controls
on purchases of foreign currencies.
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Sovereignty and Trade 11

FIGURE 1-1
A Fragment of the U.S. Tariff Schedule

These trade barriers are doubly restrictive. First, they raise the domestic prices of foreign
goods, which handicaps those goods in competition with domestic goods. Second, they
impose a costly workload on a would-be importer. Figure 1-1 reproduces a fragment of the
U.S. tariff schedule. Use it to find the duty on a watch without a battery or self-winding
mechanism, having 15 jewels and a $12 movement measuring less than 15 millimeters.
International transactions usually involve two or more currencies. An American whole-

saler importing French champagne must first determine its price in euros, then the price of
the euro in terms of the dollar, to calculate the price that must be charged in the United
States. After ordering the champagne, the wholesaler must buy euros with dollars and pay
them to the French supplier. There are thus extra costs and risks involved in the transaction.
The costs are the commissions charged by the dealers in foreign currencies. The risks arise
because exchange rates can change.
Under current international monetary arrangements, exchange rates for most major cur-

rencies float. They move up and down from day to day, responding to changes in supply
and demand, and the fluctuations can be very large. In December 1984, the U.S. dollar
bought 9.59 French francs, but two years later, it bought only 6.45 francs. In June 1991,
the dollar bought 6.14 francs; one year later, it bought only 5.13 francs; and in January
1999, it bought 5.55 francs (see Figure 1-2). Similar risks existed, however, when exchange
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12 The Nation as an Economic Unit

FIGURE 1-2
Exchange Rates
The prices of currencies are quoted in dollars per unit of foreign currency and in units
of foreign currency per dollar. On January 4, 1999, the Japanese yen was quoted at
$0.008923 per yen (i.e., at 0.8923 cents). It was therefore quoted at 112.07 yen per U.S.
dollar. For most currencies, rates are quoted for spot (immediate) delivery. For some
important currencies, like the yen, rates are also quoted for forward (future) delivery
in 30, 60, or 90 days. Copyright c⃝1999 by The New York Times Company; reprinted by
permission.

rates were pegged, as was the case for most currencies before 1973. Rates did not fluctuate
significantly from day to day, but they could be altered abruptly and by large amounts. In
1957, the French government devalued the franc from 4.20 to 4.90 per dollar; in 1969, there
was another devaluation, to 5.55 per dollar.4 Each change took place suddenly.

4As indicated earlier, exchange rates can be quoted in another way. One can deal with the dollar price of
the French franc. Using this approach, the franc fell from 23.8 cents to 20.4 cents in 1957 and to 18.0
cents in 1969. These computations make it easy to see why the changes are described as devaluations;
they reduced the dollar value of the franc. Hereafter, exchange rates will be defined as the prices of
foreign currency in units of domestic currency. From the French standpoint, then, the franc–dollar
rate in Figure 1-2 was 5.55 francs per dollar on January 4, 1999; from the American standpoint, it
was 18 cents per franc. (The exchange-rate table shown as Figure 1-2 pertains to the first day of
currency trading after the euro became the single currency of the European monetary union. It still
shows quotations for the Deutsche mark, French franc, and currencies of other euro-area countries
because it was decided that the euro would not replace them completely until 2002.)
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Perspectives and Criteria 13

Changes in exchange rates can cut into traders’ profits, and large changes can turn profits
into losses. An American wholesaler importing French champagne could lose heavily if the
price of the euro rose on the foreign-exchange market after the firm had signed its contract
with its French supplier but before it had purchased its euros.

PERSPECTIVES AND CRITERIA

International economists view the world as a community of separate states, each
with its own constellation of natural resources, capital, labor, and knowledge, its own
social and economic institutions, and its own economic policies. We usually assume that
transport costs are negligible and that world markets are perfectly competitive, although
recent theoretical work has studied other market structures, and we will do that too. We
frequently adopt the Classical assumption that capital and labor are perfectly mobile within
a country but not free to move from country to country.
Using these assumptions, we seek to explain international flows of goods, services, and

assets; appraise their impact on domestic economic welfare; and forecast their responses
to policy changes. We concentrate on policies designed expressly to regulate trade and
payments—those involving tariffs, exchange rates, and the tax treatment of foreign-source
income. But we also look at general economic policies, especially at fiscal and monetary
policies, and at labor laws and environmental standards, because they define the economic
context in which international transactions take place.
We have two ways of viewing policies and can use a number of criteria to judge them.

Two Perspectives

When appraising policies and other events that influence trade and payments, we
sometimes adopt a national perspective, asking how those policies and other events affect
a single country. For many purposes, however, we find it useful to adopt a cosmopolitan
perspective, asking how policies and other events affect all countries jointly.
When taking the national perspective,weoftenbegin bypretending that a country has been

isolated from the outside world, then starts to trade with other countries. When taking the
cosmopolitan perspective, we sometimes begin by pretending that there are no differences
in economic policies and no barriers to trade between regions; we then turn those regions
into nations, each with its own policies and institutions, to see how trade and payments
change. We will find, for example, that free trade is the best regime from the cosmopolitan
perspective but not necessarily from the national perspective. A large country can sometimes
increase its gains from trade by imposing certain tariffs. In the process, however, it reduces
the global gains from trade. Conflicts of this sort arise frequently between cosmopolitan
and national objectives.
Many rules and arrangements have been adopted by the international community to

prevent individual governments from pursuing national objectives at the expense of cos-
mopolitan objectives. The General Agreement on Tariffs and Trade (GATT) was adopted
to prevent them from using tariffs to increase their gains from trade or for other narrowly
national purposes. The International Monetary Fund was designed to prevent them from
engaging in competitive devaluations or using inappropriate domestic policies to deal with
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14 The Nation as an Economic Unit

temporary payments problems. Similar purposes are served by frequent policy consulta-
tions in the Organization for Economic Co-operation and Development (OECD) and other
international gatherings, including the annual economic summits. These consultations aim
at encouraging the governments of major industrial countries to adopt cooperative solu-
tions to their problems, especially in macroeconomic matters. Such solutions are frequently
superior to those resulting from decentralized national decisions but are not always seen
that way by individual governments. Cooperative approaches are also required to deal
with a number of global problems that cannot be handled effectively by individual gov-
ernments. Some of them are global problems, such as oceanic and atmospheric pollution.
Others have become global in scope because they pertain to the activities of large transna-
tional actors, such as multinational firms and banks, and lie beyond the reach of any single
government.
Transnational actors have many effects on the functioning of the international economy

and on relations among national governments. They tend to enhance the efficiency of the
world economy and to reduce cross-country differences in national policies. Nevertheless,
their activities pose major challenges, producing disputes between governments but also
encouraging them to devise common rules or standards, most notably in matters relating
to the supervision of international financial institutions. Critics of international coopera-
tion frequently charge that it threatens national sovereignty. That misses the point. The
case for cooperation starts when sovereignty has already been impaired by economic in-
terdependence and governments acting individually can no longer perform their functions
effectively.
International cooperation is cumbersome and costly. It should not be undertaken unless

it is necessary. National governments can still perform many tasks effectively. But the
globalization of economic activity has strengthened the case for collective action in many
domains that used to belong to national governments.

Four Criteria

Although international economists treat nation states as actors on the global stage,
we are concerned primarily with individuals. We therefore appraise economic policies by
the same criteria used elsewhere in economics. We treat a policy change as being good
potentially if the individuals who benefit from it can compensate the individuals who lose.5

Furthermore, we use the same tests of economic performance that guide all economists.
First, we are concerned with efficiency: How do international trade and payments affect

the allocation of resources within a single country? How do they redistribute economic
tasks among the participating countries?

5We do not agree among ourselves, however, on the need to carry out this compensation. Some of us
believe that we have done our work once we have shown that compensation is feasible—that the gains
of those who come out ahead are large enough to offset the losses of those who fall behind. Others
believe that compensation must actually be paid before we can endorse a policy change. Some take
an intermediate position, saying that compensation should be paid if the losers have smaller incomes
than the gainers, a view that embodies a moral judgment about inequality. These issues will crop up
again in Chapter 9.
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Second, we are concerned with equity: How does trade redistribute income and wealth
within a country? How does it redistribute them across countries?
Third, we are concerned with stability: How do trade and payments affect an economy’s

responses to disturbances, its vulnerability to unemployment and inflation, and the efficacy
of the monetary and fiscal policies used to achieve stability?
Fourth, we are concerned with growth: How does trade affect a country’s growth rate?

How does its growth affect its trade? Should developing countries gear their economies
to international markets or should they protect their infant industries from international
competition?
Efficiency, equity, and growthwill be themain issues in Part Two of this book, where stan-

dard tools of microeconomic analysis are used to show how trade affects domestic resource
allocation and the distribution of the national income. Stability will be the chief concern in
Part Three, where standard tools of macroeconomic analysis are used to show how trade
and other international transactions affect the levels of economic activity, unemployment,
and inflation, and the conduct of monetary and fiscal policies.

SUMMARY

The earliestwriters on international economics, theMercantilists of the seventeenth
century, measured the gains from trade by the “treasure” that a country could accumulate
through trade. They urged the state to maximize these gains by encouraging exports and
discouraging imports. The Classical economists of the eighteenth century took a different
view. Theymeasured the gains from trade by the increase in efficiency that could be achieved
by concentrating on the activities in which an economy had a competitive advantage. They
urged the state to abstain completely from regulating foreign trade.
Modern economists measure the gains from trade in much the same way as the Classical

economists, but they pay more attention to the role of government. Trade and other inter-
national transactions are influenced by many economic policies, including those adopted
for domestic reasons. Conversely, international transactions impinge on the conduct of do-
mestic policies. The exchange-rate regime can influence heavily the effectiveness of mon-
etary policy. Furthermore, the tasks of domestic policies are complicated by international
disturbances—by changes in incomes, prices, and interest rates in other countries.
The problems of economic interdependence have long been familiar to policy makers in

most countries; their national economies are very open compared to the U.S. economy. But
the problems are becoming familiar to Americans, too. The American economy has become
more open. Furthermore, U.S. economic policies affect the health of the world economy,
and controversies about economic policies tend to migrate into the political arena, affecting
international cooperation in diplomatic and strategic matters.

RECOMMENDED READINGS

Many topics covered briefly in this chapter will be studied thoroughly in later chapters, and
longer lists of readings are appended to those chapters. Here are three references that do not fit in
elsewhere:
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16 The Nation as an Economic Unit

On the contributions of the Mercantilists and Classical economists, see Joseph Schumpeter,
History of Economic Analysis (New York: Oxford University Press, 1954), pt. II, chs. 3, 7.

The opening of the U.S. economy and its implications are examined in Richard N. Cooper,
“The United States as an Open Economy,” in R. W. Hafer, ed., How Open Is the U.S. Economy?
(Lexington, Mass.: Lexington Books, 1986), ch. 1.

On trends in openness and related issues, see Sven Grassman, “Long-Term Trends in Open-
ness of National Economies,” Oxford Economic Papers, 32 (March 1980).
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PART TWO

INTERNATIONAL TRADE
THEORY AND POLICY
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2

Comparative Advantage
and the Gains from Trade

THE ISSUES

This chapter introduces the main methods of trade theory and uses them to study
three basic issues:

• Why countries trade and how they gain from trade.

• How trade affects the allocation of domestic resources in each trading country.

• How tariffs and other trade barriers affect the gains from trade and modify the
allocation of resources.

The chapter begins by using demand and supply curves to analyze the principal effects of
trade, then introduces more powerful techniques.

PRICES AND TRADE PATTERNS

Differences in prices from country to country are the basic cause of trade. They
reflect differences in costs of production. Trade serves in turn to minimize the real resource
costs of worldwide production, which is the same as saying that trade serves to maximize
the real value of production by allocating worldwide resources most efficiently. It does
so by permitting and encouraging producers in each trading country to specialize in those
economic activities that make the best use of their country’s physical and human resources.

Why should costs differ from country to country? How can Japan produce cars, cameras,
and computers more cheaply than the United States? Many people would reply that Japan
has lower costs because it has lower wage rates, and wages are important costs. This
explanation sounds plausible enough, but it is inadequate. If wage rates were decisive for
cost differences and trade, Japan would undersell the United States in every product line and
market. Yet Japan imports many products from the United States, from aircraft to grain, and

19
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20 Comparative Advantage and the Gains from Trade

other countries with much lower wage rates than Japan import many American products.
Differences in wage rates by themselves cannot explain trade patterns. We must look further
for the basis of trade.

An enduring two-way flow of goods must reflect systematic international differences in
structures of costs and prices. Some things must be cheaper to produce at home and will
then be exported to other countries. Other things must be cheaper to produce abroad and
will then be imported from other countries. This generalization is known as the law of
comparative advantage and can be put this way:

In a world of competitive markets, trade will occur and will be beneficial
whenever there are international differences in relative costs of production.

Japan can export cars and cameras because its endowment of land, labor, capital, and
technology allow it to increase its output of those goods with the smallest sacrifice in output
of other goods. The United States can export aircraft and grain because it can increase its
output of those goods with the smallest sacrifice in output of other goods. The real-resource
costs of producing all four goods—aircraft, cameras, cars, and grain—could be higher in
Japan than in the United States. But cross-country differences in real-resource costs vary
from product to product, and they are the basis for beneficial trade.

This chapter will prove the law of comparative advantage. The reasons for differences in
relative costs are explored in Chapters 3 and 4.

PRODUCTION, CONSUMPTION, AND TRADE IN A SINGLE GOOD

The effects of differences in relative costs cannot be examined by looking at
markets one at a time. It is necessary to look at an entire national economy and compare
it with other national economies. Therefore, international trade theory cannot make much
use of partial-equilibrium price theory—of ordinary demand and supply curves. It must use
general-equilibrium theory most of the time. Nevertheless, supply and demand curves can
be used to show how trade in a single good affects domestic production and consumption
and then to quantify the gains from trade.

Equilibrium Before Trade Is Opened

In Figure 2-1, the domestic demand curve for cameras is DH , and the domestic
supply curve is SH . When there is no international trade in cameras, equilibrium will be
established at E . The domestic price of a camera will be OP, production will be OA, and
production will necessarily equal consumption. The diagram, however, says much more.

When domestic markets are perfectly competitive, the supply curve is the sum of the
marginal cost curves of domestic firms. Accordingly, the area under the supply curve mea-
sures the total cost of camera production. (Strictly speaking, it measures the total variable
cost, but fixed cost plays no role in this analysis.) If OA cameras are produced, total cost is
given by the area of the triangle OAE. But total payments to producers (revenues) are given
by the area of the rectangle OAEP. Therefore, the area of the triangle OEP measures profit
or producer surplus.
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FIGURE 2-1
Trade in a Single Good
The domestic demand curve is DH , the domestic supply curve is SH , and the domes-
tic price is OP before trade is opened; the quantity OA is produced to meet domestic
demand. When trade is opened at the world price OP ′, production falls to OQ, consump-
tion rises to OC, and QC is imported to close the gap. Before trade, producer surplus was
OEP, and consumer surplus was PET. After trade, producer surplus is OE ′ P ′, and con-
sumer surplus is P ′E ′′T . Hence, producer surplus falls by P ′E ′EP, but consumer surplus
rises by P ′E ′′EP, which is E ′E ′′E larger than the fall in producer surplus. This is the wel-
fare gain from trade. The production effect of opening trade is QA, which contributes
E ′KE. This welfare gain results from the substitution of low-cost foreign output for
high-cost domestic output. The consumption effect is AC, which contributes KE ′′E . This
welfare gain results from the increase in consumption caused by the reduction in price.

The area under the demand curve is meaningful, too. Under somewhat restrictive assump-
tions that need not detain us, it measures the cash equivalent of the utility that consumers
derive from their purchases of cameras.1 If OA cameras are consumed, that cash equivalent
is the area OAET. But consumers pay OAEP for their cameras. Therefore, the area of the
triangle PET measures the net benefit or consumer surplus.

Equilibrium After Trade Is Opened

Now suppose that trade in cameras is permitted and that the world’s supply curve
is SW . The world price of cameras is OP ′, below the old domestic price, OP, and this is
the price that must come to prevail in the domestic market if there are no transport costs
or tariffs. How will this happen? As imported cameras are less expensive than domestic
cameras, consumers will cease to buy domestic cameras at the old domestic price, and they
will raise their total purchases as well. They will move along their demand curve from E to

1There are three such assumptions: (1) Utility can be measured in cardinal numbers, allowing us to
know the size of the increase in utility conferred by an increase in consumption, not merely the fact
that there is an increase. (2) The utilities of individuals are measured in comparable units, allowing
us to give them common cash equivalents. (3) The marginal utility of income is constant, allowing us
to use an income or cash measure that does not grow or shrink when price changes alter incomes.
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22 Comparative Advantage and the Gains from Trade

E ′′, increasing their purchases from OA to OC. As consumers start to buy foreign cameras,
however, domestic producers will reduce their prices in order to remain in business, but
they cannot do that without cutting production. They will move along their supply curve
from E to E ′, decreasing production from OA to OQ. The gap between domestic demand
and domestic supply, QC, will be filled by imports.

What are the effects on economic welfare? Domestic consumers will gain from the
opening of trade, and domestic producers will lose. But the gain to consumers will be larger
than the loss to producers, allowing consumers to compensate producers and still come out
ahead. Accordingly, there will be a welfare gain from trade for the nation as a whole. The
text attached to Figure 2-1 shows that consumer surplus will rise by P ′E ′′EP, that producer
surplus will fall by P ′E ′EP, and that the difference between them is E ′E ′′E . This measures
the welfare gain from trade. Note 2-1 proves that the size of the gain depends on the size
of the change in the domestic price and of the resulting change in import volume. (In this
case, the price change is PP ′, and the volume change is QC, the whole quantity of imports
made available by trade.)

This simple diagram is deficient in many ways. It relies on rather restrictive assumptions
to measure consumer surplus. It does not describe the economic costs and benefits of

Note 2-1
Measuring the Welfare Effects of Trade and Tariffs

The area of a triangle is 1
2 × base × height. Hence, the area of E ′E ′′E in Figure 2-1 is

1
2 × E ′E ′′ × KE. But E ′E ′′ = QC, the increase in import volume (the whole import
volume here), and KE = PP ′, the change in the domestic price caused by replacing
the pretrade domestic price with the lower world price. Therefore, the increase in
welfare is

!W = 1
2 × QC × PP ′ = 1

2 × !M × !p.

where ! denotes a change, M is the quantity of imports, and p is the initial domestic
price.

Similarly, the area of E ′F ′H ′ + FE ′′H in Figure 2-2 is 1
2 × (E ′F ′ × F ′H ′ +

FE ′′ × FH). But E ′F ′ = QQ ′,FE ′′ = C ′C, and F ′H ′ = FH = P ′P ′′. Therefore,
the decrease in welfare is

!W = − 1
2 × (QQ ′ + C ′C) × P ′P ′′.

But QQ ′ +C ′C is the change in imports, and P ′P ′′ is the change in price, which can
be written in this case as pw × t , where pw is the world price and t is the ad valorem
(percentage) tariff rate. Accordingly,

!W = − 1
2 × !M × pw × t,

where !M × pw can be interpreted as the change in import volume valued at the
world price.
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Production and Consumption in General Equilibrium 23

exporting other goods to pay for imported cameras. It says nothing about the reasons for
the price difference that induces trade—why the world price of cameras is lower than the
pretrade domestic price. To investigate these matters, we must use general-equilibrium
models. Before turning to them, however, let us ask how a tariff on imported cameras will
affect the gains from trade.

Effects of an Import Tariff

Consumers do not voluntarily compensate producers when consumers gain and
producers lose. Hence, producers often seek protection from import competition. Many
methods can be used to provide protection, and we will compare them in Chapter 9. Here,
we examine the most common method. What will happen if domestic producers persuade
their government to impose a tariff on imported cameras?

The principal effects of an import tariff are shown in Figure 2-2, which reproduces the
demand and supply curves used in Figure 2-1 and the equilibrium at the world price OP ′.
Before the tariff is imposed, domestic producers supply OQ cameras, domestic consumers
demand OC, and imports are QC. An import tariff will raise the domestic prices of im-
ported cameras, and consumers will stop buying them. As they switch to domestic cameras,
however, they will bid up the prices of those cameras until they are equal to the prices of
imported cameras. If the tariff is P ′P ′′ per camera, the domestic price will rise to OP ′′.
Domestic consumers will reduce their purchases toOC ′, domestic producers will raise their
sales to OQ ′, and imports will fall from QC to Q′C ′.

To measure the welfare effects of the tariff, we must know what the government does
with the tariff revenue. It collects P ′P ′′ on each imported camera and thus collects F ′FHH ′

in total tariff revenue. Let us assume that it cuts some other tax and thus returns the revenue
to consumers. The text attached to Figure 2-2 shows that producer surplus will rise by
P ′E ′H ′P ′′ and that consumer surplus will fall by P ′E ′′HP ′′. Therefore, the consumers’
loss will exceed the producers’ gain, even when consumers get back the tariff revenue.
The difference between the consumers’ loss and the producers’ gain is E ′F ′H ′ + FE ′′H ,
which measures the welfare loss resulting from the tariff. Note 2-1 proves that the size
of the loss depends on the tariff rate and on the size of the resulting change in import
volume.

PRODUCTION AND CONSUMPTION IN GENERAL EQUILIBRIUM

Much of international trade theory can be developed by constructing a very simple
general-equilibrium model. It contains two countries that produce two goods using two
factors of production. The model cannot yield testable hypotheses about the commodity
composition of trade; a more complicated model, with many countries and goods, is needed
for that purpose. Nevertheless, the simple model can be used to illustrate the law of compar-
ative advantage and show the gains from trade. It also provides testable hypotheses about
the general character of trade.

The model is developed in three steps. First, we will show how production, consumption,
and prices are determined when there is no trade. Second, we will show how trade affects a
single country. Third, we will look at two countries together to show how world prices are
determined and how the gains from trade are shared between the trading countries.
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FIGURE 2-2
A Tariff on a Single Good
The demand and supply curves, DH , SH , and SW, are reproduced from Figure 2-1. Do-
mestic production is OQ initially, domestic consumption is OC, and imports are QC. A
tariff that adds P ′ P ′′ to the import price raises the domestic price to OP ′′. Therefore, it
raises domestic production to OQ ′ and reduces domestic consumption to OC ′. Imports
fall to Q′C ′. Producer surplus was OE ′ P ′ initially and is OH ′ P ′′ with the tariff. Consumer
surplus was P ′E ′′T initially and is P ′′HT with the tariff. Hence, producer surplus rises by
P ′E ′ H ′ P ′′, and consumer surplus falls by P ′E ′′HP ′′, which is E ′E ′′HH ′ bigger than the
rise in producer surplus. But the government collects P ′ P ′′ of tariff revenue on each
imported unit, or F ′FHH ′ in total tariff revenue, and returns it to consumers by cutting
some other tax. Therefore, the net welfare loss is E ′E ′′HH ′ − F ′FHH ′, or E ′ F ′ H ′ +FE ′′ H .
The production effect, QQ ′, also called the protective effect, contributes E ′ F ′ H ′, which
reflects the substitution of high-cost domestic output for low-cost foreign output.
The consumption effect, CC ′, contributes FE ′′ H , which reflects the fall in consumption
caused by the increase in price.

Supply Conditions

Supply conditions in a country producing two goods can be described by a pro-
duction transformation curve (sometimes called a production possibilities curve). It shows
the output combinations that the country can produce, given its resources, technology, and
economic organization. The curve TT ′ in Figure 2-3 is the transformation curve for a coun-
try producing cameras and grain. If the country devoted all its resources to the production
of cameras, output would be OT cameras. If it devoted all its resources to the production
of grain, output would be OT ′ grain. If it divided its resources between the two activi-
ties, it would arrive at a point such as D, where camera output is OX1 and grain output is
OX2.

The position and shape of the transformation curve depend on the quantities of land,
labor, and other resources with which the country is endowed and on its technology. If it
had more land, it could produce more grain; the distance OT ′ would be longer, and the
whole transformation curve would be steeper. If it had a better way of making cameras,
it could produce more cameras; the distance OT would be longer, and the transformation
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FIGURE 2-3
The Production Transformation Curve
The position and shape of the curve TT ′ depend on the country’s supplies of the factors
of production and on its technology. When the relative price of a camera is given by the
slope of the line BB ′, the country will produce at D. Its camera output will be OX1, and
its grain output will be OX2. As the slope of BB ′ is OB ′/OB or X2 B ′/X2 D, and X2 D equals
OX1, the relative price of a camera can be written as X2 B ′/OX1. Hence, the country’s
national product measured in grain will be OX2 + OX1 × (X2 B ′/OX1), or OX2 + X2 B ′,
which equals OB ′. Similarly, its national product measured in cameras will be OB.

curve would be flatter. These possibilities are explored in Chapters 3 and 4, which discuss
the sources of comparative advantage.

Note that the curve TT ′ gets steeper as camera output rises. The country must sacrifice
increasingly large quantities of grain output in order to raise camera output. This property has
many names—convexity, increasing opportunity cost, and so on. It can have many causes.
There may be decreasing returns to scale in one or both sectors of the economy. There
may be a fixed factor of production in each sector, which means that the other (variable)
factors will have diminishing marginal products. (If the number of camera factories is fixed,
for example, the hiring of more workers will raise camera output by smaller and smaller
amounts.) The same result will obtain, however, when all factors of production are freely
transferable from one sector to the other but must be combined differently in each sector.
Whatever the cause, the property appears to be pervasive.

Prices, Outputs, and National Product

When domestic markets are perfectly competitive and firms maximize profits,
the economy will maximize its national product measured in real terms, and the com-
position of production will be determined by relative prices.2 To prove these statements,

2This list of conditions is not complete. Two others receive attention in advanced trade theory: (1)
There can be no tax or subsidy on the output of one good or use of one factor; taxes and subsidies must
be uniform. (2) Uncertainty about future prices must not affect producers’ and consumers’ responses
to current prices.
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26 Comparative Advantage and the Gains from Trade

let us choose a set of prices arbitrarily and show how it determines the output of each
good.

The relative price of a camera is its price expressed in grain. It measures the amount of
grain that must be given up to purchase a camera. Let that price be equal to the slope of the
line BB ′ in Figure 2-3:

Relative price of a camera = OB ′

OB
.

But the slope of BB ′ is also equal to the slope of the transformation curve TT ′ at D,
which says that the economy will produce at D and will thereby maximize its national
product. An algebraic demonstration is given in Section 1 of Appendix A. A geometric
demonstration can be furnished by showing that (1) the distances OB and OB ′ measure the
national product in real terms, and (2) production at D maximizes the distances OB and
OB ′ and thus maximizes the national product.

To show that OB and OB ′ measure the national product in real terms, let us write out
the definition of the national product. It is the sum of the values of the country’s outputs
measured at their market prices:

value of national product

= grain output × price of grain + camera output × price of a camera.

Dividing both sides by the price of grain, we have

value of national product
price of grain

= grain output + camera output × price of a camera
price of grain

,

or

national product measured in grain

= grain output + camera output × relative price of a camera.

But the text attached to Figure 2-3 shows that the relative price of a camera,OB ′/OB, is also
equal to X2B ′/OX1. When production is at D, moreover, grain output is OX2, and camera
output is OX1. Therefore,

national product measured in grain = OX2 + OX1 × X2B ′

OX1
= OX2 + X2B ′ = OB ′.

National product measured in grain is actual grain output plus the grain equivalent of actual
camera output. National product measured in cameras can be obtained in a similar way
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FIGURE 2-4
Efficiency in Domestic Production
When the relative price of a camera is given by the slope of the line BB ′, production at
D is efficient and production at H is not. Both points lie on the same transformation
curve but do not yield the same levels of real national product. When the economy
produces at D, camera output is OX1, grain output is OX2, and real national product
is OB in terms of cameras. When the economy produces at H , camera output is OX ′

1
grain output is OX ′

2, and real national product is only OA in terms of cameras.

or more directly. Divide the national product measured in grain by the relative price of a
camera.3

national product measured in cameras = national product measured in grain
relative price of a camera

= OB ′ ÷ OB ′

OB
= OB ′ × OB

OB ′ = OB.

It is actual camera output plus the camera equivalent of actual grain output.
To show that production at D maximizes real national product, whether it is measured in

cameras or grain, let us perform an experiment using Figure 2-4. As before, the transforma-
tion curve is TT ′, and the relative price of a camera is given by the slope of the line BB ′. But
suppose that production starts at H , not D, and draw the line AA′ passing through H and
parallel to BB ′. This line marks off the distances OA and OA′, which measure real national
product in cameras and grain, respectively, when H is the output point. Clearly, these are
smaller than OB and OB ′, which measure real national product when D is the output point.

3This equation follows from the fact that

national product measured in cameras × price of a camera
= national product measured in grain × price of grain,

so that

national product measured in cameras

= national product measured in grain ×
price of grain

price of a camera
.
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28 Comparative Advantage and the Gains from Trade

Competitive firms will not stay at H . They will produce more cameras and less grain,
moving the economy along the transformation curve in the direction of D. They will do
this because it will increase their profits. (The line AA′ is steeper than the transformation
curve at H . Therefore, the value of an increase in camera output will exceed the value of
the corresponding decrease in grain output.) By moving in this direction, moreover, firms
raise real national product, and they maximize it when they get to D. The gaps AB and A′B ′

disappear. If firms went beyond D, they would reduce real national product. If they moved
to H ′, for example, it would fall again to OA and OA′. But profits would fall, too.

In brief, a competitive economy will arrive and stay at D, where the relative price of a
camera is equal to the slope of the transformation curve, also known as the marginal rate
of transformation.

Demand Conditions

Demand conditions in a country consuming two goods can be described by a
community indifference map. It is constructed from individuals’ indifference maps, which
show how those individuals rank various collections of goods.4

An indifference map is made up of indifference curves. Two of them are shown in Figure
2-5. The point P defines a collection of goods,OC1 cameras andOC2 grain. The indifference
curve U1 divides all such collections into three groups. Those that lie belowU1 are inferior
to the collection at P; they furnish lower levels of utility (satisfaction). Those that lie above
U1 are superior to the collection at P; they furnish higher levels of utility. And those that
lie right on U1 are equivalent to the collection at P; they furnish the same level of utility,
which is why the consumer is said to be indifferent when asked to choose among them.

Note that the indifference curves get flatter as cameras replace grain in the collection
of goods. This property can be derived from a fundamental axiom in the theory of con-
sumer behavior—the law of diminishing marginal utility. It says that each increase in the
consumption of one good yields a smaller addition to utility. The larger the consumption
of cameras, the smaller the increase in utility obtained by adding one more camera. By
implication, a consumer will require larger and larger increases in camera consumption to
offset successive decreases in grain consumption.

To show how indifference curves describe demand conditions, suppose that consumers
haveOB of real income measured in cameras and that the relative price of a camera is given
by the slope of the line BB ′. Consumers can buy any combination of cameras and grain
lying on BB ′. They can have OC ′

1 cameras and OC ′
2 grain and will then wind up at R on

the indifference curve U0. They can also have OC1 cameras and OC2 grain and will then
wind up at P on the indifference curve U1. Consumers will choose P , of course, and they
can do no better. It lies on the highest attainable indifference curve when consumers are
constrained by the line BB ′.

Because of the role that the line BB ′ plays in Figure 2-4, it is often called a budget line.
It depicts the two constraints that confront consumers: the incomes they can spend and the

4To build a community indifference map from individual indifference maps, one must make a number
of assumptions, but these are less restrictive than those one must make to measure consumer surplus.
It is not necessary to adopt a cardinal measure of utility, to measure the utilities of individuals in
comparable units, or to keep the marginal utility of income constant. It is sufficient to assume that
all individuals have the same indifference maps and that income elasticities of demand are unity
(that a 1 percent increase in real income causes a 1 percent increase in the demand for each good).
Alternatively, it is sufficient to assume that all individuals have identical sources of income.
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FIGURE 2-5
The Indifference Map
All collections of goods that lie on one indifference curve yield equal levels of utility
(satisfaction), but any collection on U1 is superior to any collection on U0. When income
is OB measured in cameras, and the relative price of a camera is given by the slope of
the line BB ′, consumers will choose the collection given at P , comprising OC1 cameras
and OC2 grain. That collection is superior to any other on or below BB ′, such as the one
at R.

prices at which they can spend them. Therefore, the outcome shown at P can be described
by saying that the composition of demand is given by the point on the budget line at which
its slope is equal to the slope of an indifference curve, also known as the marginal rate of
substitution.

Equilibrium in the Closed Economy

When we examined a single market and there was no trade, we looked for the price
at which the domestic market cleared—where domestic demand was equal to domestic
supply. It was given by the point E in Figure 2-1. When we examine two markets together,
we must look for the point at which both markets clear. It is the point E in Figure 2-6. Let
us see what happens there.

When production takes place at E , the supply of cameras is OQ1 and the supply of grain
is OQ2. In a competitive economy, however, production will remain at E only when the
relative price of a camera is equal to the slope of the transformation curve at E and thus
equal to the slope of the line BB ′. When this condition is satisfied, moreover, the national
product measured in cameras is OB, and it must equal the national income in this simple
economy (where we make no adjustments for depreciation, indirect taxes, etc.). The values
of the goods produced at E must equal the wages, rents, and profits paid to the factors
of production. Therefore, the line BB ′ must be the budget line, and consumers will go to
E , because U1 is the highest indifference curve they can reach when they are constrained
by that budget line. The demand for cameras will be OQ1 and will equal the supply. The
demand for grain will be OQ2 and will equal the supply.
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FIGURE 2-6
Equilibrium in the Closed Economy
Under competitive conditions, equilibrium will be established at E . Camera output will
be OQ1 and will equal the demand for cameras. Grain output will be OQ2 and will equal
the demand for grain. The relative price of a camera will equal the slope of the line
BB ′, and real national product will be OB measured in cameras.

Two features of this equilibrium deserve special attention:

1. We can locate E without knowing the relative price of a camera. When firms
maximize profits and consumers maximize utility, equilibrium in a closed economy
is established at the tangency between the transformation curve and an indifference
curve, just as equilibrium in a single market is established at the intersection
between the supply and demand curves. The marginal rate of transformation is
equated to the marginal rate of substitution, and each of them must equal the
relative price of a camera. We can, in fact, infer that price from the slopes of the
two curves at their tangency; we can draw BB ′ after finding E .

2. When one market clears, the other must clear, too. When we have found the rel-
ative price that clears the camera market, we have found the one that clears the grain
market, too. In other words, there is only one independent market in a two-good
model. This important point is proved algebraically in Section 1 of Appendix A.

What would happen if, by chance, the relative price of a camera were different from
the equilibrium price? Suppose that the price fell below the one given by the slopes of the
curves at E . Firms would move to the northwest along the transformation curve, reducing
the supply of cameras below OQ1. Consumers would move to the southeast through the
indifference map, raising the demand for cameras above OQ1. There would then be an
excess demand for cameras, which would raise the relative price of a camera, moving the
economy back to E . Hence, E is the only equilibrium point for the closed economy.
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Trade in General Equilibrium 31

TRADE IN GENERAL EQUILIBRIUM

When analyzing trade in a single good, using Figure 2-1, we asked what would
happen if the world price of a camera was lower than the domestic price prevailing before
trade. Let us address the same question to the two-good economy. How does trade affect
production, consumption, and economic welfare when the relative price of a camera is lower
in the world market than in the domestic market before trade is opened?

Equilibrium in the Open Economy

The effects of trade are shown in Figure 2-7. Before trade, the economy is in
equilibrium at E , just as it was in Figure 2-6. The relative price of a camera is given by the
slopes of the transformation curve TT ′ and the indifference curveU1. (The budget line BB ′

is omitted from this and later diagrams, because it would clutter the diagram unnecessarily.)
Suppose that the relative price of a camera is lower in the outside world. Represent

it by the slope of the line FF ′. When trade is opened (and there are no transport costs or
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FIGURE 2-7
Equilibrium in the Open Economy
Before trade, production and consumption take place at E , and the relative price of a
camera is given by the slope of the transformation curve at E . When trade is opened
at a lower world price, given by the slope of the line FF ′, production moves to D and
consumption moves to P . Camera output falls to OX1, consumption rises to OC1, and
X1C1 of camera imports fill the gap. Grain production rises to OX2, consumption falls
to OC2, and C2 X2 of grain exports remove the surplus. Consumers gain by moving from
E on the indifference curve U1 to P on the higher indifference curve U2. Production
and consumption effects are readily identified. Looking first at camera imports, the
production effect is the decrease in domestic supply, Q1 X1, and the consumption effect
is the increase in domestic demand, Q1C1. Together, they define total imports, X1C1

or MP. Looking next at grain exports, the production effect is the increase in domestic
supply, Q2 X2, and the consumption effect is the decrease in domestic demand, Q2C2.
Together, they define total exports, C2 X2 or MD.
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32 Comparative Advantage and the Gains from Trade

tariffs), the world price replaces the earlier domestic price. Guided by the world price, profit-
maximizing firms will move the output point to D, where the slope of the transformation
curve is equal to the slope of FF ′. The national product measured in cameras will be OF,
it will equal the national income, and FF ′ will be the budget line. Accordingly, consumers
will maximize utility by moving to the point P , where the slope of the budget line equals
the slope of the indifference curve U2.

If the economy were closed, there would be an excess demand for cameras (equal to
X1C1) and an excess supply of grain (equal to C2X2). The new situation would not be
sustainable. When the economy can trade with the outside world, however, it can satisfy
its excess demand for cameras by importing X1C1 and sell off its excess supply of grain
by exporting C2X2. Production at D can be reconciled with consumption at P , because
domestic markets can be cleared by trading grain for cameras. Trade is beneficial, moreover,
because consumers can choose any collection of goods lying on the budget lineFF ′ and thus
reach the indifference curveU2. They are not compelled to choose the particular collection
given at E by the tangency between the transformation curve and the lower indifference
curve U1.5

The grain exports shown in Figure 2-7 are just large enough to pay for the camera
imports. This is proved algebraically in Section 1 of Appendix A, and it can be illustrated
geometrically by looking at two triangles, OFF ′ and MPD. The legs of OFF ′ measure the
relative price of a camera in the world market:

relative price of a camera = price of a camera
price of grain

= OF ′

OF
.

But OFF ′ is similar to MPD, identified hereafter as the trade triangle. Therefore, OF ′/OF
equals MD/MP. Furthermore, MD equals C2X2, the quantity of grain exports, and MP
equals X1C1, the quantity of camera imports. Therefore,

price of a camera
price of grain

= MD
MP

= quantity of grain exports
quantity of camera imports

,

and

quantity of camera imports × price of a camera

= quantity of grain exports × price of grain.

The country’s foreign trade is balanced.

Decomposing the Gains from Trade

The text attached to Figure 2-7 divides the effects of trade into production and
consumption effects, but there is a better way to decompose the effects of trade in a general-

5The gains from trade can be illustrated without even drawing indifference curves. As the budget line
FF ′ lies to the northeast of the old equilibrium point E , it includes collections of goods containing
more cameras and more grain. Unless consumers’ demands can be satiated by finite quantities of
goods, these collections are necessarily superior to the collection defined by E . (Consumers may
prefer the collection defined by P , containing more cameras and less grain, but could have collections
containing more of both goods.)
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FIGURE 2-8
Decomposing the Gains from Trade
The gain from international exchange is measured by holding the output point at E and
drawing the line HH ′ through E . As HH ′ is parallel to FF ′, its slope measures the relative
price of a camera in the world market, and the distance OH measures real national
product in cameras; it is pretrade camera output, OQ1, plus the camera equivalent of
pretrade grain output, OQ2. As OH also measures real income, HH ′ is the budget line
when E is the output point, and consumers move to P ′, which lies on an indifference
curve higher than U1 but lower than U2. The gain from international specialization is
defined by allowing the output point to shift from E to D. This permits the additional
shift of consumption from P ′ to P , which lies on the indifference curve U2.

equilibrium model. Figure 2-8 replicates the trading equilibrium shown in Figure 2-7 and
divides the increase in economic welfare into two parts.

The first part can be measured by supposing momentarily that the output point remains
at E even after trade is opened. Draw the lineHH ′ through E and parallel to FF ′, so that the
slope of HH ′ measures the relative price of a camera in the world market. As the distance
OHmeasures real income in cameras, consumers will move to P ′ and reach an indifference
curve higher thanU1 but lower thanU2. The movement of consumption from E to P ′ is the
gain from international exchange.

The second part can be measured by relaxing the assumption that production is fixed at E ,
and allowing the output point to move from E to D. National product and national income
rise from OH to OF. Consumers move from P ′ to P and reach the higher indifference
curve U2. The movement of consumption from P ′ to P is the gain from international
specialization, made possible by the shift in the composition of production.6

6The term specialization is often used in trade theory to describe a limiting case in which a country
devotes all its resources to production of the export good and does not produce any of the import-
competing good. We will encounter such a case in the next chapter. In this book, specialization is used
more broadly to describe the movement of production away from the pretrade point. The limiting case
will be described as complete specialization.
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34 Comparative Advantage and the Gains from Trade

DETERMINATION OF INTERNATIONAL PRICES

We have completed two of the three steps required to prove the law of comparative
advantage. We have shown how supply and demand conditions determine domestic prices
in a closed economy producing two goods. We have shown how the economy responds
when confronted by world prices different from domestic prices, a process summarized by
the appearance of the trade triangle defining the demand for imports and supply of exports.
We can now take the final step: show how world prices are determined and how they reflect
international differences in cost and price structures.

The trade triangle wasMPD in Figure 2-7. When the relative price of a camera was equal
to the slope of FF ′, grain exports were MD, and camera imports were MP. Furthermore,
trade was balanced. Grain exports were just large enough to pay for camera imports when
they were exchanged at world prices.

When an economy is very small, its trade does not affect world prices. Like an individual
producer or consumer in a competitive domestic market, it can exchange any quantity of
grain for the corresponding quantity of cameras without affecting relative prices in the world
market. When an economy is not that small, however, its attempt to sell MD of grain and
buy MP of cameras will affect world prices. Therefore, the shape of the trade triangle is
altered, changing the supply of grain exports and the demand for camera imports.

How can we be sure that a particular trade triangle depicts a full-fledged equilibrium? The
conditions can be identified easily by looking at a simple two-country world. (World markets
can be competitive even when there are only two countries. The number of countries does
not matter if each country’s markets are competitive and governments do not monopolize
their countries’ foreign trade. Trade unites the countries’ competitive markets, and the sums
of competitive markets are likewise competitive.)

Equilibrium with Trade Between Two Countries

The two countries are described by Figure 2-9. The domestic transformation curve
is TT ′. The foreign transformation curve is T f T ′

f . As OT ′ is larger than OT ′
f and OT

smaller than OT f , there is an obvious sense in which the domestic economy is better suited
to produce grain than cameras, compared to the foreign economy.

To emphasize the influence of cost conditions on international trade, the two countries
are assumed to have identical demand conditions, represented by the common indifference
curves U0, U1, and U0.

Look first at the internal equilibria before trade is opened. In the domestic economy,
production and consumption take place at E , where the transformation curve TT ′ is tangent
to the indifference curve U0. In the foreign economy, they take place at E∗, where the
transformation curve T f T ′

f is tangent to that same indifference curve.7 Clearly, the relative
price of a camera is higher in the domestic economy than in the foreign economy, which is

7The two countries do not have to start on the same indifference curve. This special case is chosen to
simplify the diagram, and the conclusions drawn from it are quite general. But the common set of
indifference curves has a special property that could be important if the countries started on different
curves. The income elasticities of demand are unity. Geometrically, points of common slope such as
P and P∗ lie on a straight line from the origin. This property prevents country size from influencing
demand conditions and relative prices.
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FIGURE 2-9
Equilibrium in a Two-Country World
Before trade, domestic production and consumption take place at E on the transfor-
mation curve TT ′; foreign production and consumption take place at E ∗ on the trans-
formation curve Tf T ′

f . Consumers in both countries reach the indifference curve U0. The
relative price of a camera is higher at E than at E ∗. Trade establishes a common price
equal to the slopes of the (parallel) lines PD and P ∗ D∗. Domestic production moves to D,
consumption moves to P , and domestic consumers reach the higher indifference curve
U1. Foreign production moves to D∗, consumption moves to P ∗, and foreign consumers
reach the higher indifference curve U2. The common price must be one at which the
trade triangles are equal. Domestic grain exports, DM, must equal foreign grain im-
ports, P ∗M∗. Domestic camera imports, PM, must equal foreign camera exports, D∗M∗.

what we would expect, because the domestic economy is better suited to producing grain
than cameras.

Look next at the effects of opening trade. When trade unifies the two countries’ markets,
common prices must prevail, and they must clear the unified markets. There are two ways to
state this last condition: (1) Global camera output, defined as the sum of the two countries’
outputs, must equal the global demand for cameras, and global grain output must equal the
global demand for grain. (2) The quantity of camera imports demanded by one country must
equal the quantity of camera exports supplied by the other, and the same equality must hold
for trade in grain.8 Geometrically, the two countries must have identical (congruent) trade
triangles. These conditions can be fulfilled only when the relative price of a camera on the
world market lies between the prices that prevailed internally before trade was opened.

This common price is represented by the slopes of the parallel lines PD and P∗D∗ in
Figure 2-9. They are flatter than the slope of the indifference curveU0 at E (the world price
is lower than the old domestic price). They are steeper than the slope of that indifference

8The equivalence of these two conditions is demonstrated in Section 1 of Appendix A.
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36 Comparative Advantage and the Gains from Trade

curve at E∗ (the world price is higher than the old foreign price). The common price is the
equilibrium price, because the unified market clears.

As the opening of trade reduces the relative price of a camera in the domestic economy,
production moves to D and consumption moves to P, just as they did in Figure 2-7. The
trade triangle isMPD. The domestic economy demandsMP of camera imports in exchange
for MD of grain exports. As the opening of trade raises the relative price of a camera in
the foreign economy, production moves to D∗, and consumption moves to P∗. The trade
triangle is M∗D∗P∗. The foreign economy demands M∗P∗ of grain imports in exchange
for M∗D∗ of camera exports.

Furthermore, the common price is the one at which the two trade triangles are identical.
Therefore, the domestic demand for camera imports is equal to the foreign supply of camera
exports (MP equals M∗D∗), and the foreign demand for grain imports equals the domestic
supply of grain exports (M∗P∗ equals MD). When one of these conditions is satisfied,
moreover, the other must also be satisfied. This follows from the fact that both world
markets clear whenever one of them clears. It follows also from the fact that each country’s
trade is balanced: its demand for imports is equal in value to its supply of exports.

To prove that the relative price of a camera has to lie between the old internal prices,
suppose momentarily that this were not so. Let the common price be equal to the old internal
price in the foreign economy (i.e., to the slope of U0 at E∗). Outputs and consumption
would not change in the foreign economy, so it would not offer exports or demand imports.
But outputs and consumption would change significantly in the domestic economy. The
changes in output, indeed, would be larger than the changes shown in Figure 2-9, because
the relative price of a camera would fall farther. Therefore, the domestic economy would
demand camera imports and offer grain exports, and world markets would not clear. There
would be an excess demand for cameras and an excess supply of grain, and the relative
price of a camera would rise until it came to lie between the old internal prices in the two
economies.

The Terms of Trade and Gains from Trade

The common price given by the lines PD and P∗D∗ defines the terms of trade
between the two economies. These are the terms on which each economy can acquire
imports from the other. A reduction in the relative price of its import improves a country’s
terms of trade. In this particular illustration, a reduction in the relative price of a camera,
making PD and P∗D∗ flatter, would improve the terms of trade of the domestic economy
and worsen the terms of trade of the foreign economy. The terms of trade determine the
distribution of the gains from trade. IfPD and P∗D∗ were flatter, domestic consumers could
reach an indifference curve higher thanU1 but foreign consumers could not even reachU2.
Consumers in both countries would still gain from trade, but domestic consumers would
gain more and foreign consumers would gain less.

Comparative Advantage Once Again

Figure 2-9 has several uses. It shows how world prices are established. They
must clear the unified national markets of the trading countries by equating one country’s
demand for imports to the other’s supply of exports. It shows that each country gains
from trade and how the gains are distributed. Domestic consumers move from E to P and
thus reach the higher indifference curve U1. Foreign consumers move from E∗ to P∗ and
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thus reach the higher indifference curve U2. Finally, it illustrates the law of comparative
advantage.

If the two countries shown in Figure 2-9 had identical transformation curves, there could
be no trade between them. The points E and E∗ would coincide, and the two countries’
prices would be identical before trade was opened. Hence, the unification of national markets
would be without consequence, because it would not alter relative prices. Each country’s
firms would stay at E , and each country’s consumers would stay there, too. Internal supplies
would satisfy internal demands in each country separately, and there would be no gain from
international specialization or from international exchange.

When the countries’ transformation curves are different, the unification of national mar-
kets changes relative prices, affecting production and consumption in each country. Both
countries gain from specialization and exchange. Note in particular the nature of the gain
from international specialization. The domestic economy is better suited to produce grain
than cameras, compared to the foreign economy. With the opening of trade, it exploits its
comparative advantage. Reacting to the fall in the relative price of a camera, domestic firms
produce more grain and fewer cameras, and the economy thus tends to specialize in grain
production. The foreign economy has a comparative advantage in camera production—the
mirror image of the domestic economy’s advantage in grain production—and also exploits
its comparative advantage. Reacting to the rise in the relative price of a camera, foreign
firms produce more cameras and less grain, and the economy thus tends to specialize in
camera production.

Looking at these same responses from another standpoint, we can say that trade offsets the
difference in relative scarcities. Before trade is opened, cameras are relatively scarce in the
domestic economy, which is not well suited to produce them. Trade diminishes this relative
scarcity. Similarly, grain is relatively scarce in the foreign economy, but trade diminishes
that relative scarcity.

When demand conditions are identical, as in Figure 2-9, a difference in relative scarcities is
necessarily due to a difference in supply conditions. It could be due, however, to a difference
in demand conditions. If two countries have identical transformation curves but different
indifference maps, their relative prices will differ before trade, but trade will equalize their
relative prices and be beneficial to consumers.

To take account of this last possibility, the law of comparative advantage can be restated
in terms of price differences rather than cost differences:

In a world of competitive markets, trade will occur and will be beneficial
whenever countries’ relative prices would be different without trade.

The difference in pretrade prices can be due to a difference in supply (cost) conditions, a
difference in demand conditions, or a combination of the two.

OFFER CURVES AND INTERNATIONAL EQUILIBRIUM

How do market processes establish the sort of trading equilibrium described by
Figure 2-9? This question can be answered most easily by deriving an offer curve to sum-
marize the relevant conditions in each country and then putting the two countries’ offer
curves together.
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38 Comparative Advantage and the Gains from Trade

Deriving an Offer Curve

An offer curve for the domestic economy is shown in the upper part of Figure
2-10. The horizontal axis shows its trade in cameras. The vertical axis shows its trade in
grain. The offer curve JOJ uses information about relative prices to connect the two trade
flows. When the relative price of a camera is equal to the slope of the line FF ′, the domestic
economy demands OV of camera imports and supplies VW of grain exports.

The offer curve is derived from the transformation curve and the indifference map. Look
back at Figure 2-9. When the relative price of a camera is equal to the slope ofU0 at E , the
domestic economy does not make any export offer. This point corresponds to the origin of
the offer curve in Figure 2-10. The slope of the offer curve at its origin, given by the dashed
line tangent to it, corresponds to the slope of U0 at E . When the relative price of a camera
is lower than the price at E in Figure 2-9, the economy offers grain exports in exchange
for camera imports. When the price is equal to the slope of PD, for instance, it offers MD
of grain exports and demands MP of camera imports. These quantities are reproduced in
Figure 2-10. The line FF ′ has the same slope as PD in Figure 2-9. The offer of grain exports
is VW, the demand for camera imports is OV, and the trade triangle OVW is identical to the
trade triangle MPD in Figure 2-9.

Each point on the offer curve JOJ produces one such triangle. Those in the southwest
quadrant are generated when the relative price of a camera is lower than the one given by the
slope of the dashed line. The economy offers grain exports in exchange for camera imports.
Those in the northeast quadrant are generated when the relative price of a camera is higher
than the one given by the slope of the dashed line. The economy offers camera exports in
exchange for grain imports.9

Each point on a country’s offer curve corresponds uniquely to a production point on the
transformation curve and a consumption point on an indifference curve. Offer curves, said
one economist, resemble the hands of a clock. They convey much information in a simple
fashion but are driven by a complex mechanism hidden behind them.

The offer curve for the foreign economy is shown in the lower part of Figure 2-10. It
is flatter at its origin than the domestic offer curve, because U0 is flatter at E∗ than at E
in Figure 2-9. Furthermore, the line FF ′ intersects the foreign offer curve in the northeast
quadrant. The foreign economy supplies OV ∗ of camera exports and demands V ∗W ∗ of
grain imports, and the trade triangle OV ∗W ∗ is identical to the trade triangle M∗D∗P∗ in
Figure 2-9.

Combining Offer Curves

Figure 2-10 could be used to locate equilibrium. We could rotate the line FF ′

through each origin until we generated the matching pair of trade triangles OVW and
OV ∗W ∗. We can locate equilibrium more easily, however, by putting both offer curves
in a single diagram.

This is done in Figure 2-11. The foreign offer curve J ∗OJ ∗ is drawn as before. The
domestic offer curve JOJ has been flipped over. The part appearing in the northeast quadrant
now shows the domestic demand for camera imports and domestic supply of grain exports.

9The offer curve cannot pass through the northwest quadrant when trade is balanced; the economy
cannot demand camera and grain imports simultaneously. The curve cannot pass through the southwest
quadrant either; the economy cannot offer camera and grain exports simultaneously.
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FIGURE 2-10
Offer Curves
The curve JOJ is the domestic offer curve. It shows export supply and import demand at
each set of prices. When the relative price of a camera is equal to the slope of the line
FF ′, the domestic economy will supply VW of grain exports and demand OV of camera
imports. The trade triangle OVW corresponds to the trade triangle MPD in Figure 2-9.
The slope of the curve at its origin, shown by the dashed line, corresponds to the slope
of the indifference curve U0 at E in Figure 2-9; the economy will not offer or demand
either good when world and domestic prices are the same. The curve J ∗OJ ∗ is the
foreign offer curve. When the relative price of a camera is equal to the slope of FF ′,
the foreign economy will supply OV ∗ of camera exports and demand V∗W∗ of grain
imports. The trade triangle OV ∗W∗ corresponds to the trade triangle M∗ D∗ P ∗ in Figure
2-9.
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FIGURE 2-11
Locating Equilibrium with Offer Curves
The foreign offer curve, J ∗OJ ∗, is drawn as in Figure 2-10. The domestic offer curve,
JOJ, is redrawn with axes reversed. The intersection of the offer curves at W defines
the trading equilibrium. The relative price of a camera in the world market is given by
the slope of FF ′, drawn from the origin through the point W. Domestic grain exports
are equal to foreign grain imports, and domestic camera imports are equal to foreign
camera exports. If the relative price of a camera were given by the slope of HH ′, the
domestic economy would be at Z and the foreign economy would be at Z∗. The do-
mestic economy would demand fewer cameras than the foreign economy would offer,
and the relative price of a camera would fall until it was equal to the slope of FF ′.

This is done so that the horizontal axis of the diagram can be used to measure the domestic
demand for camera imports along with the foreign supply and the vertical axis can be used
to measure the domestic supply of grain exports along with the foreign demand.

If the two offer curves had the same slopes at the origin, they would be tangent to each
other and would not intersect elsewhere in Figure 2-11. This repeats a statement made
before. When two countries’ internal prices are identical before trade is opened, they will
not engage in trade when their markets are unified. If the curves have different slopes,
however, they will always intersect at some other point. This repeats the law of comparative
advantage. When two countries’ prices differ before trade is opened, they will engage in
trade when markets are unified.

In Figure 2-11, the domestic offer curve is steeper at the origin than the foreign offer
curve, so the two curves intersect at W in the northeast quadrant. World prices (the terms of
trade) are given by the slope of the line drawn from the origin through the intersection point.
It is labeled FF ′ as usual. The domestic economy demands OV of camera imports, and the
foreign economy supplies them. The foreign economy demands VW of grain imports, and
the domestic economy supplies them.

Finally, Figure 2-11 repeats an exercise presented earlier. It shows how world prices are
established. Suppose that the world price of a camera were higher than the one given by
the slope of FF ′. The foreign economy would supply more camera exports, the domestic
economy would demand fewer camera imports, and there would be an excess supply of
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cameras on the world market. This would drive down the relative price of a camera, reducing
export supply, raising import demand, and thus reducing the excess supply. The process
would end when the relative price of a camera was equal to the slope of FF ′.

Offer Curves and the Effects of an Import Tariff

Offer curves are used in subsequent chapters to show how demand conditions,
economic growth, and other phenomena affect the distribution of the gains from trade.
They are also used to analyze the effects of tariffs.

When we used demand and supply curves to study the effects of an import tariff, we
simplified the problem by fixing the price of a camera on the world market. (It was OP ′

in Figure 2-2.) We can do that here by fixing the relative price of a camera on the world
market. It is the slope of the line OJ∗ in Figure 2-12. The initial equilibrium occurs at W,

where OJ∗ intersects OJ, the domestic offer curve, and the domestic price of a camera is
equal to the world price. A tariff on imported cameras will raise their domestic price. Let
that price be given by the slope of the line OJT . Note 2-2 proves that the tariff rate can be

Note 2-2
Measuring the Level of a Tariff

Let the world price of a camera be p∗
1 and the world price of grain be p∗

2 . If the tariff
rate on an imported camera is t , the domestic price of a camera is

p1 = (1 + t)p∗
1 .

As there is no tariff on grain, its domestic price is equal to its world price (i.e.,
p2 = p∗

2). Dividing both sides of the previous equation by p∗
2 , we have

p = p1

p2
= (1 + t)

p∗
1

p∗
2

= (1 + t)p∗,

where p is the relative price of a camera in the domestic market and p∗ is its relative
price in the world market.

In Figure 2-12, domestic consumers pay W ′V ′ grain for OV ′ imported cameras,
so p is W ′V ′/OV ′. Foreign suppliers receive Z ′V ′ grain for OV ′ cameras, so p∗ is
Z ′V ′/OV ′. Accordingly,

W ′V ′

OV ′ = (1 + t)
Z ′V ′

OV ′ ,

and

W ′V ′

Z ′V ′ = 1 + t.

But W ′V ′ = W ′Z ′ + Z ′V ′ so W ′V ′/Z ′V ′ = 1 + W ′Z ′/Z ′V ′, and

t = W ′Z ′

Z ′V ′ .
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FIGURE 2-12
A Tariff in a Two-Good World
When an economy is too small to affect world prices, the foreign offer curve becomes
the straight line OJ ∗, and its slope measures the relative price of a camera on the world
market. Equilibrium occurs at W initially, where OJ∗ intersects OJ , the domestic offer
curve. The economy imports OV cameras and exports VW grain, and the domestic price
of a camera is equal to its world price. A tariff on camera imports raises the domestic
price of a camera above the world price. Let that new domestic price be given by the
slope of OJT . The demand for camera imports will fall to OV ′, the supply of grain
exports will fall to V ′W ′, and the government will collect tariff revenue equivalent to
Z ′W ′ grain. The new equilibrium point must lie on OJ ∗, but its location will depend on
the way the government spends the tariff revenue. If it spends the revenue on grain,
the new equilibrium will be at Z ′, where consumers import OV ′ cameras and pay for
them with V ′ Z ′ grain (the amount of grain remaining after the government has bought
Z ′W ′). If the government spends the revenue on cameras, the new equilibrium will be
at Z ′′, where consumers import OV ′ cameras and pay for them with V ′ Z ′ grain, and
the government imports V ′V ′′ cameras and pays for them with Z ′′W ′ grain. As V ′ Z ′ and
Z ′W ′ add up to V ′W ′, and V ′W ′ equals V ′′ Z ′′, total grain exports are just large enough
to pay for total camera imports.

measured by W ′Z ′/Z ′V ′. The demand for camera imports will fall from OV to OV ′, the
supply of grain exports will fall from VW to V ′W ′, and the government will collect tariff
revenue equivalent in value to Z ′W ′ of grain.

The new equilibrium must lie on OJ∗, the foreign offer curve. To locate it precisely,
however, we must know how the government spends the tariff revenue. If it spends the
revenue on grain, the new equilibrium will occur at Z ′. The supply of grain exports will be
reduced by Z ′W ′ and thus fall to V ′Z ′, but this is just enough to pay for OV ′′ of camera
imports. If it spends the revenue on cameras, the new equilibrium will occur at Z ′′. The
supply of grain exports will remain at V ′W ′, which equals Z ′′V ′′, and this is just enough to
pay for OV ′′ of camera imports. (Consumers will buy OV ′, as before, and the government
will buy W ′Z ′′, the number it can buy with Z ′W ′ of grain, raising the total demand toOV ′′.)

When supply and demand curves were used in Figure 2-2 to illustrate the impact of a
tariff, we could see how the tariff affected consumption and production. That cannot be
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done in Figure 2-12, which does not show what happens to production or consumption.
But offer curves are helpful in another way. By showing what happens to relative prices,
they tell us how the tariff affects trade in grain, as well as trade in cameras. Camera imports
fall to OV ′ or OV ′′ (depending on the way in which the revenue is spent). Grain exports
fall to V ′Z ′ or V ′′Z ′′. We will return to these matters in Chapter 9, where we look more
thoroughly at the effects of tariffs.

SUMMARY

Trade arises and is mutually beneficial whenever there are international differences
in relative costs of production. This is the law of comparative advantage and the fundamental
proposition of trade theory. Trade restrictions, such as tariffs, tend to reduce the gains from
trade.

Ordinary supply and demand curves can be used to illustrate the main effects of trade.
When the world price of a good is lower than its domestic price, trade raises the quantity
demanded by domestic consumers and reduces the quantity supplied by domestic producers.
The resulting increase in consumer surplus exceeds the decrease in producer surplus, and
the difference measures the welfare gain from trade. Supply and demand curves can also
be used to illustrate the main effects of a tariff, which reduces the quantity demanded by
domestic consumers and raises the quantity supplied by domestic producers. The resulting
decrease in consumer surplus exceeds the increase in producer surplus, and the difference
measures the welfare cost of the tariff.

But trade involves a two-way flow of goods and can be analyzed completely only by using
general-equilibrium models. The simplest model of this sort contains two goods. Supply
conditions are represented by a transformation curve. Demand conditions are represented
by an indifference map.

In a closed economy, the markets for the two goods cannot clear unless production and
consumption take place at a common point. In an open economy, they can clear when
production and consumption take place at different points defining a trade triangle. The
gains from trade are represented by the movement to a higher indifference curve. They
can be decomposed into gains from international exchange and gains from international
specialization.

A two-country model is required to show how the terms of trade are established. The
quantity of exports offered by one country must equal the quantity of imports demanded
by the other. (The two countries’ trade triangles must be identical.) The terms of trade
determine how the gains from trade are distributed. Offers curves can be used to illustrate
the determination of the terms of trade in a two-good model and show how tariffs affect the
terms of trade.

RECOMMENDED READINGS

On transformation curves, indifference curves, and trade patterns, see Wassily W. Leontief,
“The Use of Indifference Curves in the Analysis of Foreign Trade,” Quarterly Journal of Economics,
24 (May 1933); reprinted in American Economic Association,Readings in the Theory of International
Trade (Philadelphia: Blakiston, 1949), ch. 10. For another derivation of the offer curve and extensive
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applications, see James E. Meade, A Geometry of International Trade (London: Allen & Unwin,
1952), chs. i–v.

For a way to illustrate the gains from trade without using community indifference curves,
see Peter B. Kenen, “On the Geometry of Welfare Economics,” Quarterly Journal of Economics,
71 (August 1957); reprinted in P. B. Kenen, Essays in International Economics (Princeton, N.J.:
Princeton University Press, 1980).

The most general restatement of the gains from trade, going beyond the two-good model, is
given by Paul A. Samuelson, “The Gains from International Trade Once Again,” Economic Journal,
72 (December 1962).

QUESTIONS AND PROBLEMS10

(1) Adapt Figure 2-1 to show that a country will export a good when the world price is
higher than the pretrade domestic price. Identify the quantity of exports, the changes in domestic
production and consumption, the changes in producer and consumer surplus, and the net change in
economic welfare.

(2) Adapt Figure 2-1 to show how a fall in the world price of a camera affects an economy
importing cameras. Identify the effects on the quantities produced, consumed, and imported, on
producer and consumer surplus, and on economic welfare.

(3) Use your answer to (2) to show that an import tariff can be used to prevent domestic
production from changing in response to a fall in the world price of a camera. Identify the tariff rate and
tariff revenue, the effects on quantities consumed and imported, and the effect on economic welfare,
compared to conditions prevailing before and after the fall in price. Would you favor or oppose this
policy? Explain.

(4) Adapt Figure 2-7 to show how an increase in the relative price of a camera affects an
economy exporting cameras. Identify the effects on the quantities of cameras and grain produced and
consumed, on the quantities exported and imported, and on economic welfare.

(5) Adapt Figure 2-9 to prove the statement in the text that countries with identical trans-
formation curves can gain from trade if they have different indifference maps. Identify the quantities
produced and consumed before and after the opening of trade, the quantities traded, and the effect on
economic welfare in each country. Explain how your diagram illustrates the restatement of the law of
comparative advantage, which says that beneficial trade will occur whenever two countries’ relative
prices would be different without trade.

(6) Figure 2-12 was said to represent the effects of a tariff on imported cameras, and Note
2-2 showed that the tariff rate is equal to W ′Z ′/Z ′V ′. Show that Figure 2-12 can be said to represent
the effects of a tariff on exported grain equal to V ′′V ′/OV ′ and that this export tariff rate is equal to
the import tariff rate.

(7) When describing the effects of an increase in the relative price of a camera, the text
said that firms will produce more cameras and less grain. But firms that grow grain do not normally
make cameras. Hence, it would be more accurate to say that firms growing grain will contract as their
profits fall and firms making cameras will expand as their profits rise. To complete this story, explain
how the behavior of investors could force firms producing grain to contract and allow firms making
cameras to expand.

10See Appendix C for outlines of answers to the even-numbered questions.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.003
https://www.cambridge.org/core


3

Economic Efficiency and
Comparative Advantage

THE ISSUES

Opportunities for international trade arise because supply and demand conditions
differ from country to country. That was the main point made in Chapter 2. In that chapter,
however, we focused mainly on supply conditions, and we will continue to do so in this
chapter and the next. These chapters study three issues:

• Why supply conditions differ from country to country, leading to price differences
between countries.

• How they are reflected in the pattern of trade.

• How the trade pattern and terms of trade affect internal conditions in each country.

The model presented in this chapter concentrates on differences in technology as sources of
differences in supply conditions. It is based on the example used by David Ricardo to prove
the law of comparative advantage. The model developed in the next chapter concentrates
on differences in factor supplies. It is an outgrowth of the model used by Eli Heckscher and
Bertil Ohlin, two Swedish economists, to demonstrate the influence of factor endowments
on international specialization.

SOURCES OF COMPARATIVE ADVANTAGE

The shape and position of a country’s transformation curve depend on its factor
supplies and the efficiency with which it uses them. In other words, they depend on its en-
dowment of land, labor, and capital and on its technology. Differences between endowments
and technologies lead to predictable differences between transformation curves.

There are large differences in national endowments, reflecting the gifts of nature and the
fruits of human effort. The gifts of nature are not distributed evenly. Some countries are

45
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46 Economic Efficiency and Comparative Advantage

rich in petroleum, coal, and iron ore. Some have great waterfalls that can generate cheap
power. Some have fertile plains that can grow huge grain crops. Some have the rainfall
needed to grow rice or cotton. Others have too much or next to none. Most important,
some countries have the combinations of resources required for certain activities. One may
have the plains and rainfall needed to grow grain. Another may have a rich deposit of
iron ore close to a river that can carry it to coal. Finally, some countries have supplies
of labor adequate to operate large factories, but others have too little to work their land
efficiently.

In one sense, a country’s labor force is a natural resource. In another, it reflects hu-
man ingenuity. Mere numbers are the gift of nature, but the skills and attitudes of workers
reflect schooling and training, and they have large effects on comparative advantage. A
country rich in people but poor in skills may be well suited to engage in certain activities
but not to produce manufactured goods. It is also important to distinguish among types
of skills. Some countries have large numbers of factory workers adept at assembling cars,
cameras, and computers. Others have abundant supplies of scientists and engineers, and
they can specialize in new, research-laden products. It has been argued, for example, that
the United States enjoys a comparative advantage in research and innovation but loses
out to other countries as each new product ages, the market for it grows, and the knowl-
edge needed to produce it spreads to other countries. The product cycle, it is said, forces
the United States to race ahead in research and innovation merely to stand still in world
markets.

One part of a country’s capital stock is embodied in its labor force. Scientific, industrial,
and other skills represent investments in human capital. Another part of the capital stock
is embodied in physical equipment: roads, harbors, and dams; trucks, aircraft, and ships;
factories and office buildings; tractors, lathes, and computers. These represent the portion
of past output that was saved and invested, rather than being consumed.

Natural resources and knowledge can interact powerfully. Bauxite was not valued as a
natural resource until the development of the electrolytic process for extracting aluminum
and of the cheap power required by that process. Aluminum itself was not very valuable
until the metal-working industries found ways to use it instead of steel. Pitchblende was a
geological curiosity until human ingenuity and malevolence found a use for uranium and
ways to separate its isotopes.

Population and technology interact, too. Modern mass-production methods need large
markets and are apt to take root first in regions of dense settlement that can consume large
quantities of standardized products. As a consequence, such regions are likely to enjoy a
comparative advantage in mass-produced goods and may be able to retain it vis-à-vis regions
that start later or on a smaller scale. Note that comparative advantage has a time dimension.
It depends on the state of technology at a given moment and on the subsequent diffusion of
technology. It also depends on the history of capital accumulation and the composition of
the capital stock resulting from it.

For these same reasons, moreover, comparative advantage has a policy dimension, be-
cause governments influence levels of investment in human and physical capital. They make
investments of their own in education, innovation, and transportation. They use the tax sys-
tem and other policies to influence the volume and direction of investment by the private
sector.

The models presented in this chapter and the next cannot capture all of these important
phenomena. In fact, they make drastic simplifications. The quantity of labor is assumed to be
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Production and Trade in the Ricardian Model 47

uniform within each country. Workers can move from industry to industry without retraining.
Capital can be transferred, too, without the need to extract it from one embodiment and
lodge it in another—without running down the stock of tractors and building up the stock of
computers. In this initial presentation, moreover, labor and capital requirements are assumed
to be fixed in each industry and country, although they differ between industries and may
also differ between countries. These initial assumptions are not relaxed until Chapter 5.

PRODUCTION AND TRADE IN THE RICARDIAN MODEL

Consider two countries, Britain and Portugal, producing two goods, cloth and wine.
Each country has a fixed supply of labor. Each industry requires a fixed number of workers
to produce one unit of output.1 These requirements describe the state of technology in each
country, and they are not the same in Britain and Portugal.

The British Economy

Britain has 180 workers. Three are needed to produce 1 yard of cloth per day. Six
are needed to produce 1 gallon of wine. This is all we need to know to derive the British
transformation curve. If all of Britain’s workers were employed in cloth production, the
country could produce 60 yards per day; this quantity is represented by the distance OB in
Figure 3-1. If all those workers were employed in wine production, Britain could produce
30 gallons per day; this quantity is represented by the distanceOB′. The line BB′ is Britain’s
transformation curve.

Unlike the transformation curves in Chapter 2, this curve is a straight line. Its slope is given
by the ratio of labor requirements in the cloth and wine industries, and labor requirements
are constant. They do not depend on output. The relative price of cloth is given by the slope
of the transformation curve and is thus equal to the ratio of labor requirements. When Britain
produces both goods, then, the relative price of cloth is fixed. It does not depend on demand
conditions. An algebraic demonstration of these propositions is supplied in Section 2 of
Appendix A.

Here is a numerical illustration of the relationship between the relative price of cloth and
the ratio of labor requirements. Under competitive conditions, prices equal total unit costs
in long-run equilibrium. When labor is the only input, moreover, total unit costs must equal
unit labor costs. Therefore,

price = wage rate × labor required per unit of output,

1The Ricardian model is thus based on a labor theory of value, but Ricardo and other Classical
economists used that theory only as an analytical convenience. It was not the centerpiece for Classical
economics as it was for Marxian economics. There is a role for capital in Classical economics, but it
is complementary to the role of labor. Capital is used to hire labor (and buy raw materials) during the
“period of production” before output emerges and can be sold. It constitutes a “wages fund” rather
than a stock of machinery. When wage rates are the same in each industry, however, the wages fund is
proportional to employment in each industry. Therefore, total costs, including the costs of capital, are
proportional to labor costs. When working with the Ricardian model, then, we can focus exclusively
on labor requirements.
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FIGURE 3-1
The British Economy
With a fixed supply of labor and fixed labor requirements in each sector, Britain’s trans-
formation curve is BB ′. Before trade, the relative price of cloth is given by the slope of
the transformation curve, and equilibrium is established at E , where the indifference
curve U1 is tangent to the transformation curve. Britain produces and consumes OX1

cloth and OX2 wine. When trade is opened and the relative price of cloth is given by the
slope of the line BF ′, Britain specializes completely in cloth, producing OB. Consumers
move to M on the higher indifference curve U2, demanding OC1 cloth and OC2 wine.
The trade triangle is C1BM.

and

relative price of cloth = price of cloth
price of wine

= labor required per yard of cloth
labor required per gallon of wine

= 3
6

= 1
2
,

which corresponds to the slope of BB′ in Figure 3-1, where OB′ is half as long as OB.
Although demand conditions do not affect the relative price of cloth, they do affect

the output mix. In the absence of trade, equilibrium will be established at E , where an
indifference curve is tangent to the British transformation curve. Cloth output will be OX1

and will equal cloth consumption. Wine output will beOX2 and will equal wine consumption.

Trade and the Offer Curve

If Britain confronts world prices different from domestic prices, it will specialize
completely in one good and import the other. Let the slope of the line BF′ be the relative
price of cloth in the world market. Britain will abandon the production of wine, and all
of Britain’s workers will be hired to make cloth. Cloth output will rise to OB. When cloth
is the only output, moreover, OB also measures Britain’s real income in terms of cloth,
and BF′ is its budget line. British consumers will move to M , where BF′ is tangent to a
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FIGURE 3-2
The British Offer Curve
The offer curve JAOA′ J ′ is derived from the transformation curve and indifference map
shown in Figure 3-1. The segment AA ′ corresponds to the transformation curve BB ′.
The distance OA ′ equals EB in Figure 3-1, and the distance OA equals EB ′. When the
relative price of cloth exceeds that given by the slope of the segment AA ′, Britain will
offer cloth exports and demand wine imports. When it equals the slope of FF ′ (the slope
of BF ′ in Figure 3-1), Britain will offer OV cloth exports (equal to C1B in Figure 3-1) in
exchange for VW wine imports (equal to C1M in Figure 3-1). The trade triangle OVW is
thus identical to the trade triangle C1BM in Figure 3-1.

higher indifference curve. They will demandOC1 cloth and OC2 wine. Therefore, Britain’s
export offer will be BC1 cloth (domestic output less domestic demand), and Britain’s import
demand will be OC2 wine.

The same outcome is depicted in Figure 3-2, which shows the British offer curve. The
linear segment AA′ corresponds to the transformation curve BB′ in Figure 3-1, having the
same length and slope. The distance OA′ is equal to the distance EB in Figure 3-1. It shows
that British firms will increase cloth output from OX1 to OB when the relative price of
cloth exceeds by the slightest amount the slope of the transformation curve. The extension
A′J′ reflects the behavior of British consumers as the relative price of cloth rises farther.
Similarly, the distance OA is equal to the distance EB′ in Figure 3-1, showing that British
firms will increase wine output fromOX2 toOB′ when the relative price of cloth falls below
the slope of the transformation curve. The extension AJ reflects the behavior of British
consumers as the relative price of cloth continues to fall. When that price is equal to the
slope of FF′, Britain’s export offer is OV cloth and its import demand is VW wine.

The Portuguese Economy

Portugal is smaller than Britain. It has only 120 workers. But Portuguese tech-
nology is more advanced. Two workers are required to produce 1 yard of cloth, compared
with three in Britain. Three workers are required to produce 1 gallon of wine, compared
with six in Britain. If Portugal employs all its workers in cloth production, its output will
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FIGURE 3-3
The Portuguese Economy
Portugal’s transformation curve is PP ′. Before trade is opened, the relative price of cloth
is given by the slope of the transformation curve, and equilibrium is established at E ∗.
Portugal produces and consumes OX∗

1 cloth and OX∗
2 wine. When trade is opened and

the relative price of cloth is given by the slope of the line FP ′ (equal to the slope of
BF ′ in Figure 3-1), Portugal specializes completely in wine, producing OP ′. Consumers
move to M∗, demanding OC∗

1 cloth and OC∗
2 wine. The trade triangle is C ∗

2 M∗ P ′.

be 60 yards per day; this is the distance OP in Figure 3-3. If it employs all of them in wine
production, its output will be 40 gallons per day; this is the distance OP′. The Portuguese
transformation curve is PP′ and is steeper than the British curve. Portugal has an absolute
advantage in both wine and cloth production, because it has smaller labor requirements in
both industries. It has a comparative advantage in wine production, however, because its
absolute advantage is bigger in that industry.

In the absence of trade, the Portuguese economy will be at E ∗, producing OX∗
1 cloth and

OX∗
2 wine. If trade is opened with the outside world and the relative price of cloth in the

world market is given by the slope of FP′ (equal to that of BF′ in Figure 3-1), Portugal will
specialize completely in wine, producing OP′ gallons. Its export offer will be C ∗

2P
′ wine,

and its import demand will beOC∗
1 cloth.2 The linear segment of Portugal’s offer curve will

be steeper than that of Britain’s offer curve, because its transformation curve is steeper.

Equilibrium in International Trade

In Chapter 1, you read a famous passage in which Adam Smith argued for free
trade, but were warned that Smith’s argument was not precise enough. Recall one sentence:

2Figures 3-1 and 3-3 have been drawn to illustrate two possibilities. In Figure 3-1, OC1 is smaller
than OX1. The opening of trade reduces British cloth consumption. Accordingly, the British export
offer, C1B, is larger than the increase in cloth production, X1B. In Figure 3-3,OC∗

2 is larger thanOX∗
2.

The opening of trade raises Portuguese wine consumption, and the Portuguese export offer, C ∗
2P

′, is
smaller than the increase in wine production, X ∗

2P
′. British consumers demand more wine and less

cloth as wine becomes cheaper in Britain, but Portuguese consumers demand more wine and more
cloth as cloth becomes cheaper in Portugal. But both countries’ consumers gain from trade by moving
to higher indifference curves.
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British Cloth Exports
Portuguese Cloth Imports
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FIGURE 3-4
Trade Between Britain and Portugal
The curve OJ is the relevant portion of the British offer curve, taken from Figure 3-2.
The curve OJ∗ is the relevant portion of the Portuguese offer curve, derived from Figure
3-3 but flipped over to measure the same trade flows on the same axes. Equilibrium is
established at W, and the terms of trade are given by the slope of OF. Britain exports OV
cloth to Portugal in exchange for VW wine. If British tastes are strongly biased toward
cloth or Britain is much smaller than Portugal, the British offer curve will be OJ ′, and
equilibrium will be established at W ′, where British consumers appropriate all the gains
from trade.

If a foreign country can supply us with a commodity cheaper than we ourselves
can make it, better buy it of them with some part of the produce of our own
industry, employed in a way in which we have some advantage.

If the words “cheaper” and “advantage” are not qualified carefully, this sentence cannot
forecast trade between Britain and Portugal. Wine is “cheaper” in Portugal than in Britain,
because labor requirements are lower, but cloth is cheaper, too. Britain does not have an
absolute “advantage” in wine or cloth production. If “cheaper” is used in the relative sense,
however, and “advantage” in the comparative sense, the passage tells us what we need to
know. As wine is relatively cheap in Portugal and cloth relatively cheap in Britain, there
can be beneficial trade. Portugal can export wine, and Britain can export cloth.

In the Ricardian model, demand conditions do not affect internal prices before trade is
opened. Prices are determined by labor requirements. Therefore, demand conditions cannot
affect the trade pattern. But they do affect the terms of trade and thus the distribution of the
gains from trade.

The British offer curve is flatter at its origin than the Portuguese offer curve. Therefore,
the two curves must intersect in the northeast quadrant when they are put together in a single
diagram. That quadrant is shown in Figure 3-4. The relevant portion of the British offer
curve is OJ, and the relevant portion of the Portuguese offer curve is OJ∗.3 Equilibrium
in trade between Britain and Portugal is established at W . Britain exports OV cloth and

3The portion OJ of the British curve is the portion shown as OA′ J ′ in Figure 3-2. The portion OJ∗ of
the Portuguese curve is the one that would lie in the southwest quandrant when drawn by itself, but
it has been flipped over, as in Chapter 2, to measure matching trade flows on the same axes.
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imports VW wine. Portugal exports VW wine and imports OV cloth. The terms of trade are
given by the slope ofOF. Because each country lies on the curved portion of its offer curve,
both countries gain from trade. Consumers reach indifference curves higher than the ones
tangent to their countries’ transformation curves.

There are two instances, however, in which one country’s consumers can appropriate all
the gains from trade.

1. If British tastes are biased strongly in favor of cloth consumption, E will
be closer to B in Figure 3-1, and the segment EB will be shorter. Therefore, the
linear segment of the British offer curve will be shorter, too, causing the curve
to look like OJ′ in Figure 3-4. Equilibrium in trade between Britain and Portugal
will be established at W ′, and the terms of trade will be given by the slope of the
Portuguese offer curve. Portugal will export wine and import cloth but will not
specialize completely in wine production; it will continue to produce some cloth
because Britain cannot produce enough to meet the entire Portuguese demand as
well as its own large domestic demand. More important, trade will not reduce
the relative price of cloth in Portugal, and Portuguese consumers will remain on
the same indifference curve they reached before trade was opened. Market forces
will still generate trade, but Portuguese consumers will not gain or lose. British
consumers will appropriate all the gains from trade.

2. If the British economy is much smaller than the Portuguese economy, Britain’s
transformation curve will be shorter, and its offer curve will have a shorter linear
segment, just as it did in the previous case. Britain will specialize completely in
cloth production, but it will not produce enough to satisfy British and Portuguese
demands. Portugal will produce some cloth, and the relative price of cloth in the
world market will be what it was in Portugal before trade was opened. Once again,
British consumers will appropriate all the gains from trade.

This last result may puzzle you. A small country, you may say, will be relatively weak.
Why should its consumers be able to appropriate all the gains from trade? The puzzlement
derives from a common mistake—associating economic size with market power. No one
is exercising market power in this illustration. Both countries’ markets are perfectly com-
petitive, and so are the sums of those markets. Governments do not attempt to influence
quantities or prices. Therefore, a small country can appropriate large gains from trade.
The merging of its markets with those of another country will not greatly affect the other
country’s prices, and it will not affect them at all if the small country is very small indeed.

Output Patterns in the Ricardian Model

Supply and demand conditions can generate three sets of outcomes in this simple
Ricardian model. They are summarized by Figure 3-5, using a global transformation curve,
PQB′, built up from the national transformation curves. (The British curve is shown here
as P ′QB′. The Portuguese curve is shown as BPQ.) These are the three outcomes:

1. When the terms of trade are given by the slope of FF′ and thus lie between
the prices that prevailed in Britain and Portugal before trade, equilibrium will lie
at Q. Britain will specialize completely in cloth, producing OB, and Portugal will
specialize completely in wine, producingOP′. This outcome will prevail when the
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FIGURE 3-5
Demand Conditions and Specialization
When the terms of trade are given by the slope of FF ′, which is steeper than the British
transformation curve but flatter than the Portuguese, global output will be at Q. Britain
will specialize completely in cloth, producing OB, and Portugal will specialize com-
pletely in wine, producing OP ′. When the terms of trade are given by the slope of PQ,
which is equal to the slope of the Portuguese transformation curve, global output will
be at a point such as Q ′. Britain will specialize completely in cloth, producing OB, and
Portugal will specialize partially in wine, producing OX∗

2 wine and BX∗
1 cloth. This will

be the outcome if the two countries’ consumers together demand OX∗
1 cloth (equal to

OB produced by Britain plus BX∗
1 produced by Portugal) and demand OX∗

2 wine (equal
to the amount produced by Portugal). When the terms of trade are given by the slope
of QB ′, which is equal to the slope of the British transformation curve, global output
will be at a point such as Q ′′. Britain will specialize partially in cloth, producing OX1

cloth and P ′X2 wine, and Portugal will specialize completely in wine, producing OP ′.
This will be the outcome if the two countries’ consumers demand OX1 cloth (equal to
the amount produced by Britain), and OX2 wine (equal to OP ′ produced by Portugal
and P ′X2 produced by Britain).

two countries’ consumers demand OB cloth and OP′ wine at the relative price of
cloth given by the slope of FF′. Both countries’ consumers will gain from trade.

2. When the terms of trade are given by the slope of PQ, which is equal to the
relative price of cloth that prevailed in Portugal before trade, equilibrium will lie at
some such point as Q′. Britain will specialize completely in cloth, producing OB,
but Portugal will specialize partially, producing onlyOX∗

2 wine in order to produce
BX∗

1 cloth. This outcome will prevail when the two countries’ consumers together
demand OX∗

1 cloth and OX∗
2 wine at the relative price of cloth given by the slope

of PQ. British consumers will appropriate all the gains from trade. Portuguese
consumers will not gain or lose.

3. When the terms of trade are given by the slope of QB′, which is equal to the
relative price of cloth that prevailed in Britain before trade, equilibrium will lie
at some such point as Q′′. Britain will specialize partially, producing only OX1

cloth in order to produce P′X2 wine, and Portugal will special completely in wine,
producing OP′. This outcome will prevail when the two countries’ consumers
demand OX1 cloth and OX2 wine at the relative price of cloth given by the slope
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of QB′. Portuguese consumers will appropriate all the gains from trade. British
consumers will not gain or lose.

In all three cases, of course, Britain will export cloth and Portugal will export wine. The
pattern of trade is determined completely by comparative costs, represented by the slopes
of the countries’ transformation curves. The pattern of production, however, is determined
by demand and supply conditions jointly, because they determine the terms of trade. The
distribution of the gains from trade is likewise affected by demand conditions, because they
influence the terms of trade.

WAGES, PRICES, AND COMPARATIVE ADVANTAGE

British consumers do not examine comparative costs when deciding whether to
buy British or Portuguese cloth. They look at the prices charged for the two countries’
products. It is therefore important to show how market forces translate comparative costs
into market prices. This is done algebraically in Section 2 of Appendix A and illustrated
here by a numerical example.

Recall the statement made before, that prices have to equal unit labor costs in the Ricardian
model. Therefore, we know each country’s prices when we know its wage rate and its labor
requirements per unit of output. Exchange rates must be used, however, to compare two
countries’ prices.

Suppose that the British wage rate is £1.50 per day and that the exchange rate between
the pound and dollar is $2.00 per pound. The British wage rate works out at $3.00 per day.
As three workers are required to produce a yard of cloth in Britain and six are required to
produce a gallon of wine, these will be the dollar prices of British goods:

Price of British cloth $9.00 per yard
Price of British wine 18.00 per gallon

Suppose that the Portuguese wage rate is 150 escudos per day and that the exchange rate
between the escudo and dollar is $0.02 per escudo. The Portuguese wage rate also works
out at $3.00 per day. As two workers are required to produce a yard of cloth in Portugal and
three are required to produce a gallon of wine, these will be the dollar prices of Portuguese
goods:

Price of Portuguese cloth $6.00 per yard
Price of Portuguese wine 9.00 per gallon

If trade were opened at these wage rates and exchange rates, both goods would be cheaper
in Portugal than in Britain. Portugal’s absolute advantage in cloth and wine would mask
Britain’s comparative advantage in cloth.

Under these circumstances, however, both countries’ consumers would try to buy both
cloth and wine in Portugal, increasing the demand for labor in Portugal and decreasing
the demand for labor in Britain. The wage rate would rise in Portugal and fall in Britain.

:DD C  53 4B 97 B9 5 B7 D7B C :DD C  B9  ,1  
. 3 7 8B :DD C  53 4B 97 B9 5 B7 3 4B 97 2 7BC D 03 /3 3D C 4 75D D D:7 3 4B 97 B7 D7B C 8 C7 3 3 34 7 3D

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.004
https://www.cambridge.org/core


Wages, Prices, and Comparative Advantage 55

Suppose that the Portuguese wage rate rose to $3.75 per day when expressed in dollars while
the British wage rate fell to $2.25 per day. The price of cloth in Portugal would rise to $7.50
per yard, the price in Britain would fall to $6.75, and both countries’ consumers would
start to buy British cloth. The price of wine in Portugal would rise to $11.25 per gallon,
the price in Britain would fall to $13.50, and both countries’ consumers would continue
to buy Portuguese wine. The changes in the two countries’ wage rates would allow market
prices to reflect Britain’s comparative advantage in cloth. They would offset Portugal’s
absolute advantage by charging a higher wage for the services of more efficient Portuguese
labor.

Changes in exchange rates can substitute for changes in wage rates. Suppose that wage
rates are rigid in Britain and Portugal but that exchange rates fluctuate freely in response
to changes in supply and demand. With the opening of trade at the initial exchange rates,
the increase in demand for Portuguese goods will raise the demand for escudos, which are
needed to pay for Portuguese goods. This will raise the dollar price of the escudo, which
will raise the dollar value of the Portuguese wage. If the escudo rises to $0.025 per escudo,
for example, the value of the Portuguese wage will rise to $3.75 per day, just as it did in the
previous example. Furthermore, the decrease in demand for British goods will reduce the
demand for pounds, which will reduce the dollar price of the pound and the dollar value of
the British wage. If the pound falls to $1.50 per day, for example, the value of the British
wage will fall to $2.25, just as it did before.4

We cannot know where wage rates will settle, however, without more information. The
terms of trade between Britain and Portugal are determined by supply and demand condi-
tions, so we need to know the terms of trade before we can know where wage rates will
come to rest. When Britain produces cloth and Portugal produces wine, the terms of trade,
wage rates, and labor requirements must satisfy this equation:

price of British cloth
price of Portuguese wine

= British labor requirement per yard
Portuguese labor requirement per gallon

× British wage rate
Portuguese wage rate

.

We cannot know the wage-rate ratio without knowing the terms of trade and labor require-
ments per unit of output.

One general conclusion can be drawn without knowing more, and it is one of the most
important points made by trade theory. Differences in wage rates usually reflect differences
in productivity. Countries with low wage rates do not necessarily have an “unfair” advantage
over their competitors. Low wage rates compensate for low productivity and are needed
to translate comparative advantage into market prices. This point will crop up again when
we look at a famous statistical test of the Ricardian model and at the “cheap foreign labor”
argument for tariffs.

One other point deserves attention. The Ricardian model provides a neat relationship
between the consumers’ gains from trade and the real wage rate expressed in terms of the

4This result has an important implication. Any judgment one might make about comparative wage rates
is an implicit judgment about the exchange rates used to express the wage rates in a common currency.
Judgments about exchange rates, however, should be made in a broad macroeconomic framework,
which is therefore the only legitimate framework for making broad judgments about comparative
wage rates.
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imported good. Consider the relationship from the British standpoint. When prices equal
unit labor costs,

price of cloth = British wage rate × labor requirement per yard in Britain.

Therefore, the real wage expressed in cloth is given by

British wage rate
price of cloth

= 1
labor requirement per yard in Britain

.

Hence, this real wage is one-third of a yard of cloth per day. Furthermore, it is not affected by
the opening of trade, because cloth production continues in Britain, and labor requirements
do not change. But the real wage expressed in wine is given by

British wage rate
price of wine

= British wage rate
price of cloth

× price of cloth
price of wine

.

Therefore, this real wage will rise whenever the opening of trade raises the relative price of
cloth in Britain, permitting British consumers to gain from trade. Looking at matters from
the Portuguese standpoint, the opening of trade will not change the real wage expressed in
wine but will raise the real wage in terms of cloth whenever it raises the relative price of
wine in Portugal, permitting Portuguese consumers to gain from trade. (Coming at these
propositions from the opposite direction, the opening of trade will not change the real wage
in terms of either good if the country concerned does not specialize completely, so that its
consumers do not gain or lose from trade.)

Tariffs and Real Wages

These relationships between the terms of trade and real wages tell us how a tariff
will affect real wages. Suppose that Britain imposes a tariff on imported wine. The tariff
will not affect the British real wage in terms of cloth, which is given by the fixed amount
of labor required to produce a yard of cloth. We have already seen, however, that a tariff
tends to raise the relative price of the imported good. Therefore, it will reduce the British
real wage in terms of wine by raising the relative price of wine in Britain. In Chapter 9,
moreover, we will show that a British tariff on imported wine tends to raise the relative
price of cloth in Portugal. (This is because it raises the relative price of wine in Britain,
causing British consumers to substitute cloth for wine, and thus reduces the supply of cloth
available for export from Britain to Portugal.) Therefore, the British tariff will reduce the
Portuguese real wage in terms of cloth. By implication, a tariff on one country’s import can
reduce both countries’ gains from trade.

EXTENDING THE RICARDIAN MODEL

The Ricardian model is easily extended to cover many countries and goods if that
is done in one direction at a time.
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FIGURE 3-6
Trade with Two Goods and Several Countries
When the relative price of cloth is equal to the slope of FF ′, countries I and II specialize
completely in cloth, and countries III and IV specialize completely in wine. Total cloth
output is OX1, and total wine output is OX2. When the relative price of cloth is equal to
the slope of country II’s transformation curve, country I specializes completely in cloth,
country II produces both cloth and wine, and countries III and IV specialize completely
in wine. Total cloth output is OX′

1, and total wine output is OX′
2.

Trade with Many Countries

Figure 3-6 extends the model to cover four countries producing wine and cloth.
The four countries’ transformation curves are identified by Roman numerals and are used
to build a global transformation curve resembling the one in Figure 3-5.

Suppose that the terms of trade are equal to the slope of FF ′. Global output will be at Q,
and all four countries will specialize completely. Countries I and II will specialize in cloth
and will export cloth in exchange for wine. Countries III and IV will specialize in wine and
will export wine in exchange for cloth. World markets will be in equilibrium if the four coun-
tries’ consumers together demand OX1 cloth and OX2 wine. All four countries’ consumers
will gain from trade. The situation is perfectly analogous to the one at Q in Figure 3-5.

Suppose that the terms of trade are equal instead to the slope of country II’s transformation
curve. Global output will be at a point such as Q′, and three countries will specialize
completely. Country I will specialize in cloth and will therefore export cloth. Countries III
and IV will specialize in wine and will export wine. Country II, however, will produce both
cloth and wine, and we cannot say anything about the direction of its trade. World markets
will be in equilibrium if the four countries’ consumers demand OX′

1 cloth and OX′
2 wine.

Consumers in countries I, III, and IV will gain from trade, but those in country II will not
gain or lose. The situation is closely analogous to the one at Q′ in Figure 3-5, apart from
the uncertainty about country II’s trade.

Why is there uncertainty in one case and not the other? In the two-country model, one
country had to export wine when the other imported it. As Britain had to import wine,
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FIGURE 3-7
Trade with Two Countries and Several Goods
In equilibrium, the wage ratio can be no lower than OW ′ and no higher than OW ′′.
If it were lower than OW ′, the costs of producing all four goods would be lower in
Britain than in Portugal; if it were higher than OW ′′, the costs of producing all four
goods would be higher in Britain than in Portugal. When the wage ratio is OW1, Britain
produces cloth and steel, and Portugal produces corn and wine. When the ratio is OW2,
Britain produces cloth, Portugal produces corn and wine, and both countries produce
steel.

because it specialized completely in cloth, we could be sure that Portugal exported wine,
even when it did not specialize completely. In the four-country model, some country has
to export wine when others import it, but this does not tell us what country II will do.
Country I must import wine, and countries III and IV must export wine. Hence, there are
three possibilities at Q′ in Figure 3-6: (1) Supplies of wine from countries III and IV are
equal to country I’s demand, and country II does not trade at all. (2) Supplies from countries
III and IV are smaller than country I’s demand, so country II exports wine. (3) Supplies
from countries III and IV are larger than country I’s demand, so country II imports wine.
Thus, supply and demand conditions in the world as a whole, including those in country II,
dictate the outcome for country II.

Trade with Many Goods

Figure 3-7 extends the Ricardian model to cover four goods produced by two
countries, Britain and Portugal. It uses information about labor requirements to show how
the costs of producing each good depend on relative wage rates. When labor is the only
input, this statement must be true:

British production cost
Portuguese production cost

= labor requirement in Britain
labor requirement in Portugal

× British wage rate
Portuguese wage rate

.
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Therefore, the ratio of production costs rises with the ratio of wage rates, but the amount
by which it rises depends on the ratio of labor requirements.

To illustrate, assume that three workers are needed to produce a yard of cloth in Britain
while two are needed to produce a yard in Portugal. The slope of the cloth line in Figure
3-7 is thus 3/2. It shows the amount by which an increase in the wage ratio raises the cost
ratio. By making it the flattest line, we assume that the ratio of British to Portuguese labor
requirements is lower in cloth production than in steel, corn, or wine production.

If the cost of producing a good is higher in Britain than in Portugal, Britain will not
produce that good. Therefore, the horizontal line in Figure 3-7, denoting cost ratios equal
to 1, plays a crucial role. Its intersections with the four goods lines define the pattern of
production at each wage ratio.

Suppose that the wage ratio is equal to OW′. The costs of producing wine are equal in
Britain and Portugal, but the costs of producing corn, steel, and cloth are lower in Britain.
Therefore, Britain will produce all four goods, and Portugal will specialize completely in
wine. By implication, Portugal must export wine in exchange for corn, steel, and cloth, and
Britain must import wine, although it produces some wine of its own.

Going to the opposite extreme, suppose that the wage ratio is equal to OW′′. The costs
of producing cloth are equal in Britain and Portugal, but the costs of producing steel, corn,
and wine are higher in Britain. Therefore, Britain will specialize completely in cloth, and
Portugal will produce all four goods. By implication, Britain must export cloth in exchange
for steel, corn, and wine, and Portugal must import cloth although it produces some cloth
of its own.

When equilibrium occurs at one of these extremes, there are no ambiguities. The pattern
of production is clear. So is the trade pattern. Outcomes are equally clear at certain other
points. If the wage ratio equals OW1, for example, the costs of producing cloth and steel
are lower in Britain than in Portugal, and those of producing corn and wine are lower in
Portugal. Hence Britain will specialize completely in cloth and steel, and Portugal will
specialize completely in corn and wine. Britain will export cloth and steel in exchange for
corn and wine.

At certain other points, however, the trade pattern is ambiguous. If the wage ratio equals
OW2, for example, the cost of producing cloth is lower in Britain, the costs of producing
corn and wine are lower in Portugal, and the cost of producing steel is the same in the two
countries. The pattern of production is clear. Britain will produce cloth and steel; Portugal
will produce steel, corn, and wine. Some trade flows are equally clear. Britain will export
cloth; Portugal will export corn and wine. But we cannot know which country will export
steel. If Britain is large compared to Portugal, it may be able to satisfy both countries’
demand for cloth and its own demand for steel, yet have enough labor to export steel to
Portugal. If Portugal is large compared to Britain, it may be able to satisfy both countries’
demands for wine and cloth and its own demand for steel, yet have enough labor to export
steel to Britain.

When there are more goods than countries, there can thus be uncertainty about the
trade pattern, even when the pattern of production is clear. The problem is similar to that
encountered when there are more countries than goods. When output was at Q′ in Figure
3-6, we did not know which good country II exported. When the wage ratio isOW2 in Figure
3-7, we do not know which country exports steel. When there are many countries or goods,
it is possible to forecast some trade flows, but comprehensive information on supply and
demand conditions is required to forecast other trade flows.
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Table 3-1. Output per Worker and Comparative Export Performance,
Great Britain and the United States, 1950

Number of Industries

U.S. Exports U.S. Exports
Difference in Smaller Larger
Output per Worker Total than British than British

U.S. output per worker less than
3.4 times British 26 22 4

U.S. output per worker at least
3.4 times British 13 3 10

Total 39 25 14

Source: Adapted from Robert M. Stern, “British and American Productivity
and Comparative Costs in International Trade,” Oxford Economic Papers, 14
(October 1962).

AN EMPIRICAL TEST OF THE RICARDIAN MODEL

Economic models can never be completely realistic. If they were not simpler
than the real world, they could not help us to cut through complexities and organize our
thinking. The Ricardian model is far too simple to describe precisely the causes and effects
of international trade. The main statements made by the model, however, highlight important
relationships, and some of them are verifiable. They can be used to forecast actual trade
flows, despite the existence of tariffs and other trade barriers.

One test of the Ricardian model was conducted by Robert M. Stern. His work is sum-
marized in Table 3-1, which looks at the exports of Great Britain and the United States in
1950, a year for which we have detailed data on productivity (labor requirements) in both
countries’ industries. It concentrates on British and American exports to third countries, to
avoid distortions introduced by differences in British and American trade barriers.5

In 1950, output per worker in the United States was much higher than in Great Britain. In
other words, labor requirements were much lower. This was true in almost every industry,
conferring an absolute advantage on the United States. But wage rates in the United States
were about 3.4 times as high as those in Britain, washing out that absolute advantage and
allowing each country to exploit its comparative advantage.

To show that this was true, we can use the average wage difference between the two
countries to classify the 39 industries included in Stern’s study. In 26 industries, output per
worker in the United States was less than 3.4 times as high as in Britain. In light of what
we have just learned from Figure 3-7, we should expect Britain to have its comparative

5British exports to the United States are affected by American trade barriers, and American exports
to Britain are affected by British barriers. Therefore, the two countries’ bilateral trade is distorted by
their trade barriers. British and American exports to France are both affected by French trade barriers,
but the effects on the two countries’ exports are more or less uniform. This was not completely true in
1950, when European countries discriminated against goods from the United States, and members of
the British Commonwealth gave preferential treatment to British exports. It would not be true today,
because Britain and France are members of the European Union, and there are no tariffs on trade
between its members.
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advantage in those industries. In 13 other industries, output per worker in the United States
was at least 3.4 times as high as in Britain, and we should expect the United States to have
its comparative advantage in them. These predictions are borne out in Table 3-1. In 22 of
the first 26 cases, British exports were larger than American exports. In 10 of the other 13
cases, American exports were larger.

These uniformities are striking. The number of exceptions, seven in all, is smaller than
one might anticipate, knowing that tariffs and other trade barriers distort trade flows, that
each of the 39 industries contains many firms producing distinct goods, and that differences
in productivity are not the only cause of trade.

SUMMARY

In the Ricardian trade model, cross-country differences in relative prices are due
to differences in labor requirements. One country may use less labor in all its industries.
Its absolute advantage in efficiency, however, does not prevent it from trading beneficially
with other, less efficient countries. It will have a comparative advantage in those activities
where its absolute advantage is largest.

As labor requirements are constant in the Ricardian model, labor costs are constant, too.
Therefore, demand conditions do not determine the trade pattern in the two-country, two-
good case. They do help to determine the terms of trade, however, and thus influence the
distribution of the gains from trade. If one country’s tastes are strongly biased toward the
other’s export good (or one country is much larger than the other), it will not specialize
completely, and the other country will appropriate all the gains from trade.

When there are many countries or goods, moreover, demand and supply conditions jointly
determine the pattern of production in each country and therefore the composition of each
country’s trade.

Money wage rates are determined in the process of transforming absolute into comparative
advantage. A country with low labor requirements in all its industries will have a higher
money wage than a country with high labor requirements, given the exchange rate between
their currencies. Therefore, a country with a low wage need not enjoy an “unfair” advantage
in trade; low wages usually reflect low productivity. Empirical work on the Ricardian model
confirms the model’s predictions concerning the effects of cross-country differences in
productivity and wage rates on the composition of trade.

Real wage rates are determined by the pattern of production and the terms of trade. When
two countries specialize completely, trade does not affect each country’s real wage in terms
of its export good, but it raises the real wage in terms of the import good. Accordingly, a
tariff tends to reduce the gains from trade by raising the price of the import good and thus
lowering the real wage expressed in terms of the import good.

RECOMMENDED READINGS

The model developed in this chapter is based on the example in David Ricardo, On the
Principles of Political Economy and Taxation, 1821, ch. vii; the definitive version is in P. Sraffa, ed.,
The Works and Correspondence of David Ricardo (New York: Cambridge University Press, 1953),
Vol. I. The contributions of Ricardo and other Classical economists are reviewed in Jacob Viner,
Studies in the Theory of International Trade (New York: Harper & Row, 1937), ch. viii.
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For an early attempt to extend the Ricardian model to many countries and goods, see Frank
D. Graham, “The Theory of International Values Re-examined,” Quarterly Journal of Economics, 28
(November 1928); reprinted in American Economic Association, Readings in the Theory of Interna-
tional Trade (Philadelphia: Blakiston, 1949), ch. 14. Another way of extending the model to many
goods is given in Rudiger Dornbusch, Stanley Fischer, and Paul A. Samuelson, “Comparative Advan-
tage, Trade, and Payments in a Ricardian Model with a Continuum of Goods,” American Economic
Review, 67 (December 1977).

For empirical work on the Ricardian model, see Robert M. Stern, “British and American
Productivity and Comparative Costs in International Trade,” Oxford Economic Papers, 14 (October
1962). Also G. D. A. MacDougall, “British and American Exports: A Study Suggested by the Theory
of Comparative Costs,” Economic Journal, 61 (December 1951); reprinted in American Economic
Association, Readings in International Economics (Homewood, Ill.: Richard D. Irwin, 1968), ch. 32.

For a rigorous examination of the geographic and economic forces affecting comparative
advantage and its evolution over time, see Paul Krugman, Geography and Trade (Cambridge, Mass.:
MIT Press, 1991).

QUESTIONS AND PROBLEMS

(1) “As the government can affect comparative advantage by subsidizing firms to invest
in raising productivity, the gains from trade are artificial. Hence, no one should object when the
government uses tariffs instead to protect those firms from foreign competition.” Comment.

(2) “In the Ricardian model, the opening of trade raises the real wage in terms of the import
good without reducing it in terms of the export good, so workers should favor trade. But workers
facing import competition usually oppose trade, so something is wrong with the model.” Comment.

(3) Using the following numbers for France and Germany and for grain and steel, derive a
world transformation curve for those two countries:

Workers Needed to Produce

Number of Bushel Ton of Pair of
Country Workers of Grain Steel Shoes

France 100 2 5 4
Germany 160 4 10 6
Italy 60 5 20 1

Which country will export steel? Let the wage rate be $10 in both France and Germany before trade
and suppose that the German wage is fixed. What must happen to the French wage for both countries
to specialize completely after trade is opened?

(4) Using the numbers in (3) for Germany and Italy and for steel and shoes, calculate the
relative price of steel in each country before trade and each country’s real wage in terms of steel and in
terms of shoes. Let the relative price of steel be 4 pairs of shoes per ton of steel after trade is opened.
What will happen to each country’s real wage in terms of steel and in terms of shoes?

(5) Using the numbers in (3) for France, Germany, and Italy and for grain and shoes, derive
a world transformation curve for the three countries. Then list all of the possible trade patterns and
the relative prices of grain at which they will prevail.

(6) Using the numbers in (3) for Germany and Italy and for grain, steel, and shoes, identify
the lowest and highest wage ratios (German wage divided by Italian wage) at which trade can occur.
What will each country produce at those ratios? If the wage ratio is 1.25, what will each country
produce? What can you say about the trade pattern at each wage ratio?
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4

Factor Endowments and
Comparative Advantage

THE ISSUES

The Ricardian model presented in Chapter 3 served several important purposes. It
provided an explanation for international differences in supply conditions, traced the roles
of supply and demand conditions in determining trade patterns and distributing the gains
from trade, and examined the wage–price adjustments needed to achieve equilibrium in
international markets. But it shed less light on other important issues, and we need another
model to study them:

• How differences in factor endowments contribute to differences in supply condi-
tions.

• How these differences are reflected in factor and product prices.

• How trade affects factor prices and the income distribution.

The model presented in this chapter was developed by Eli Heckscher and Bertil Ohlin
in the 1920s and was refined by many economists, including Paul Samuelson. To focus
on the influence of factor supplies, it assumes that all countries have the same technologies,
suppressing the differences in labor requirements that were the main cause of trade in the
Ricardian model. The version we will study, moreover, rules out the influence of country
size by assuming that there are no economies of scale, and it rules out the influence of
demand conditions by assuming that consumers have identical tastes.

THE HECKSCHER–OHLIN THEOREM

The Heckscher–Ohlin approach to trade theory, also known as the factor-endow-
ments approach, is based on two suppositions:
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1. Goods differ in their factor requirements. Cars require more capital per worker
than, say, furniture or cloth, and aircraft require more than cars. In other words,
goods can be ranked by factor intensity.

2. Countries differ in their factor endowments. Some have much capital per
worker and some have very little. In other words, countries can be ranked by
factor abundance.

These two suppositions lead to the fundamental theorem of the Heckscher–Ohlin model. A
capital-abundant country will tend to specialize in capital-intensive goods and will therefore
export those goods in exchange for labor-intensive goods. This will relieve its relative
scarcity of labor. Putting the theorem in general terms:

Trade is based on differences in factor abundance and reduces the principal
effects of those differences.

There are two ways to prove the Heckscher–Ohlin theorem. We can show that different
factor endowments lead to different transformation curves. This first strategy produces the
factor-proportions version of the Heckscher–Ohlin theorem. Alternatively, we can show
that different factor prices lead to different goods prices. This second strategy produces
the relative-price version of the theorem. Under certain strong assumptions, moreover, it
leads to another proposition: Trade eliminates differences in factor prices. Both strategies
are illustrated in this chapter.

There are several variants of the Heckscher–Ohlin model. The one studied in this chapter
borrows an assumption used by the Ricardian model. It works with fixed factor requirements
per unit of output. The version to be studied in Chapter 6 relaxes that assumption. Factor
requirements will depend on factor prices.

FACTOR ENDOWMENTS, PRODUCTION, AND TRADE IN THE
HECKSCHER–OHLIN MODEL

In the Ricardian model, the shape of the transformation curve depended on labor
requirements and on the supply of labor. In the Heckscher–Ohlin model, its shape depends
on labor and capital requirements, taken together, and on the supplies of labor and capital.

Factor Endowments and the Transformation Curve

If a country had an unlimited supply of capital, its outputs would depend on labor
requirements and on the supply of labor, as in the Ricardian model. The country would
operate on its labor constraint, represented by the line LL′ in Figure 4-1, which looks like
a Ricardian transformation curve. By using all its labor to grow corn, the country could
produce OL bushels. By using all its labor to make steel, it could produce OL′ tons. By
dividing its labor between the two activities it could produce combinations of corn and steel
lying onLL′. At each point on LL ′, moreover, the relative price of corn would be given by the
slope of the labor constraint, which equals the ratio of labor requirements in the two activities.

If the country had an unlimited supply of labor, its outputs would depend on capital
requirements and on the supply of capital. It would operate on the line KK ′, the country’s
capital constraint. By using all its capital to grow corn, it could produce OK bushels. By
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FIGURE 4-1
Factor Supplies, Factor Requirements, and Output
The supply of labor and labor requirements locate the labor constraint LL′. The supply of
capital and capital requirements locate the capital constraint KK ′. The two constraints
define the transformation curve LQK ′, and the full-employment output point is Q. If
the country produces at Q1, the relative price of corn will be given by the slope of KK ′,
and some labor will be unemployed. If it produces at Q2, the relative price of corn is
given by the slope of LL′, and some capital will be unemployed.

using all its capital to make steel, it could produceOK ′ tons. By dividing its capital between
the two activities, it could produce combinations of corn and steel lying on KK ′. At each
point onKK ′, the relative price of corn would be given by the slope of the capital constraint,
which equals the ratio of capital requirements.

When the supplies of both labor and capital are limited, the labor and capital constraints
operate together to define a country’s transformation curve. It isLQK ′ in Figure 4-1, which is
obtained by asking what the country can produce with limited supplies of labor and capital.
Suppose that it produced OX1 bushels of corn. Because its supply of capital is limited, its
steel output would be limited to OX2 tons.

Three output points are shown in Figure 4-1. At the one just mentioned, Q1, outputs are
determined by the capital constraint, and the relative price of corn is given by the slope of
that constraint. The economy is using all its capital, but some of its labor is unemployed.
At Q2, by contrast, outputs are determined by the labor constraint, and the relative price of
corn is given by the slope of that constraint. The country is using all its labor, but some of
its capital is unemployed. Finally, there is Q, where LL′ and KK ′ interesct, and outputs are
determined by both constraints together. The country is using all of its labor and capital,
and Q can therefore be described as the full-employment output point. The relative price of
corn at Q is given by demand conditions. When the country produces and consumes at that
point, an indifference curve passes through it, and the relative price of corn is equal to the
slope of that indifference curve.

Note that the labor constraint is steeper than the capital constraint. This says that steel is
the capital-intensive good and corn the labor-intensive good. Proof is provided in Section 3
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of Appendix A, but a simple experiment can make the point clearly. Let the country start
at Q, where both factors of production are fully employed. Suppose that it raises its corn
output. It will move to some such point as Q2, lying on the labor constraint, where labor
is fully employed, but capital is not. The increase in corn output has absorbed all the labor
released by the decrease in steel output, but it has not absorbed all the capital released.
By implication, steel uses more capital per worker than corn, and steel is thus the capital-
intensive good.

The Rybczynski Theorem

What happens with an increase in the supply of capital? The answer is given by
Figure 4-2. The capital constraint shifts outward fromKK ′ toK∗K∗′, and the transformation
curve becomes LQ∗K∗′. The full-employment output point moves from Q to Q∗, so steel
output rises and corn output falls.

The outcome is known as the Rybczynski theorem, after the economist who discovered
it, and can be stated this way:

When factors of production are fully employed and factor requirements are
given, an increase in the supply of one factor raises the output of the good
that uses that factor intensively and reduces the output of the other good.

This theorem is basic to the functioning of the Heckscher–Ohlin model. We will use it
shortly to show how international differences in factor endowments determine the trade
pattern. We will use it again in Chapter 6 to show how changes in factor endowments affect
the terms of trade.
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FIGURE 4-2
The Rybczynski Theorem
An increase in the supply of capital shifts the transformation curve from LQK ′ to LQ ∗K ∗′

and shifts the full-employment point from Q to Q ∗. As steel is more capital-intensive
than corn, the full-employment output of steel rises and the full-employment output
of corn falls.
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FIGURE 4-3
Factor Supplies, Factor Requirements, and the Output Mix
Distances along OC measure corn output, and its slope measures the capital–labor ratio
in corn production. Distances along OS measure steel output, and its slope measures
the capital–labor ratio in steel production. A country with OL̄ labor and OK̄ capital can
produce as much as OC1 corn, but C1N of its capital will be idle. It can produce as much
as OS1 steel, but S1N of its labor will be idle. It can produce combinations of corn and
steel, however, and one such combination employs both factors fully. It is OT corn and
NT steel. An increase in the supply of capital to OK̄ ′ raises the full-employment output
of steel to N ′T ′ and reduces the full-employment output of corn to OT ′.

A formal proof of the Rybczynski theorem is given in Section 3 of Appendix A. Another
illustration is given in Figure 4-3, which shows explicitly how factor supplies and factor
requirements determine the location of the full-employment output point. The slope of the
line OC measures the capital–labor ratio in corn production, and distances along the line
measure corn output. The slope of the line OS measures the capital–labor ratio in steel
production, and distances along it measure steel output. As steel is the capital-intensive
good, OS is steeper than OC.

Suppose that a country has OL̄ labor and OK̄ capital. Its factor endowment is defined
by the point N . If it produces nothing but corn, the labor-intensive good, it can grow OC1

bushels; it uses all its labor and L̄C1 of its capital, so C1N of its capital is idle. If it produces
nothing but steel, the capital-intensive good, it can make OS1 tons. It uses all its capital and
K̄S1 of its labor, so S1N of its labor is idle. There is only one way for it to use its factor
endowment fully. Draw a line NT parallel to OS until it intersects OC at T . This line can be
used to measure steel output, along with the quantities of labor and capital used in making
steel. At T , then, the country produces NT steel and OT corn. These are the amounts that
were shown at Q, the full-employment output point in Figures 4-1 and 4-2.

Increase the supply of capital to OK̄ ′
2, holding the supply of labor constant. The new fac-

tor endowment is given by N ′, and the full-employment outputs of steel and corn are given
by T ′. The country can produce N ′T ′ steel, which is more than NT, and can produce OT ′

corn, which is less than OT. Therefore, the increase in the supply of capital raises the full-
employment output of steel, the capital-intensive good, and reduces the full-employment
output of corn, the labor-intensive good.
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FIGURE 4-4
Trade Between Manymen and Fewmen
Before trade, Manymen is at the full-employment point Q on its transformation curve
LQK. The relative price of corn is given by the slope of the indifference curve U0 at Q.
Fewmen is at the labor-constrained point E ∗ on its transformation curve L∗Q ∗K ∗. The
relative price of corn is given by the slope of the indifference curve U0 at E ∗. As U0 is
flatter at Q than at E ∗, the relative price of corn is lower in Manymen than Fewmen.
When trade is opened, the relative price of corn is given by the slopes of the parallel
lines QP and P ∗Q ∗. In Manymen, producers stay at Q, and consumers move to P on the
indifference curve U1. Manymen’s trade triangle is MQP. In Fewmen, producers move to
the full-employment point Q ∗, increasing steel output and reducing corn output, and
consumers move to P ∗ on the indifference curve U2. Fewmen’s trade triangle is M ∗P ∗Q ∗.

The Factor-Proportions Version of the Heckscher–Ohlin Theorem

To see how a difference in factor endowments leads to trade, consider two countries,
Manymen and Fewmen, described by Figure 4-4. The two countries have identical demand
conditions, represented by the set of indifference curves. They have the same technologies,
which means that the slopes of the labor and capital constraints will be the same in both
countries. They differ only in their factor endowments. Manymen has a large labor force
and small stock of capital. Fewmen has a small labor force and large stock of capital.

The Rybczynski theorem tells us how their transformation curves will differ. The curve
for Manymen is LQK. The curve for Fewmen is L∗Q∗K∗. When labor and capital are fully
employed in each country, at Q and Q∗, Manymen produces more corn than Fewmen,
because corn is the labor-intensive good, and Fewmen produces more steel than Manymen,
because steel is the capital-intensive good.1

1The two countries’ transformation curves can be derived by supposing that they start with identical
factor supplies, then increasing the supply of labor in Manymen and the supply of capital in Fewmen.
Suppose that they start with factor supplies that give them the transformation curve L∗ZK. An increase
in the supply of labor shifts the labor constraint from L∗Z to LQ, giving the transformation curve for
Manymen. An increase in the supply of capital shifts the capital constraint from KZ to K ∗Q ∗, giving
the transformation curve for Fewmen.
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Before trade is opened between the two countries, Manymen produces at its full-
employment point Q, putting its consumers on U0, the highest indifference curve they
can reach. Fewmen produces at E ∗, on its labor constraint, putting its consumers on that
same indifference curve.2 The relative price of corn in each country is given by the slope of
the indifference curve at the country’s output point. ButU0 is flatter at Q than at E ∗, so the
relative price of corn, the labor-intensive good, is lower in Manymen, the labor-abundant
country. This creates the opportunity for trade.

After trade is opened, the relative price of corn must be the same in Manymen and Few-
men. It is given by the slopes of the (parallel) lines QP and P∗Q∗ connecting the countries’
production and consumption points and forming their trade triangles. The relative price of
corn must rise in Manymen and fall in Fewmen. In Manymen, production remains at Q, but
consumers move to P on the higher indifference curveU1. In Fewmen, production moves to
Q∗, and consumers move to P∗ on the higher indifference curve U2. Manymen exports MQ
corn, the labor-intensive good. Fewmen exports M∗Q∗ steel, the capital-intensive good.

Note that both countries wind up at their full-employment output points. This diagram,
then, illustrates two possibilities. Outputs do not change in Manymen, which started and
remains at Q. In other words, its gains from trade are gains from international exchange.
But outputs change in Fewmen as it moves from E∗ to Q∗, increasing its steel production
and decreasing its corn production. Its gains from trade include gains from international
specialization.

We have thus proved the factor-proportions version of the Heckscher–Ohlin theorem,
linking the trade pattern to factor endowments. The labor-abundant country always exports
the labor-intensive good, and raises its production of that good if it did not start at its
full-employment point. The capital-abundant country always exports the capital-intensive
good, and raises its production of that good if it did not start at its full-employment point.
(In the general version of the model used in Chapter 6, the labor-abundant country will
always raise its production of the labor-intensive good, and the capital-abundant country
will always raise its production of the capital-intensive good.)

FACTOR PRICES, GOODS PRICES, AND TRADE IN THE
HECKSCHER–OHLIN MODEL

There is a strong relationship between goods prices and factor prices in the
Heckscher–Ohlin model. An increase in the relative price of the labor-intensive good raises
the relative price of labor, defined as the wage of labor divided by the return to capital.

Factor Use and Factor Prices

Look back at Figure 4-1, where labor and capital constraints were used to de-
rive the transformation curve. At a point such as Q1 on the capital constraint, some of
the country’s labor is unemployed. In the absence of institutional arrangements that keep
wage rates from falling (union contracts, for example, or minimum-wage laws), the wage

2It is possible to draw U0 so as to put Fewmen at its full-employment point and also possible to draw
it so as to put Manymen on its capital constraint. The case shown in Figure 4-4 was chosen to cover
two possibilities discussed later in the text. (The two countries need not start on the same indifference
curve; this case is used for convenience, as in Chapter 2.)
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rate must be zero. Therefore, the relative price of labor must be zero. At a point such as
Q2 on the labor constraint, some of the country’s capital is unemployed, and the return to
capital must be zero. Therefore, the relative price of labor must be infinite. At the point Q,
however, both factors are fully employed, so the wage rate and return to capital are both
positive, and the relative price of labor must be positive, too.

At points such as Q1, moreover, the relative price of corn is given by the slope of the
capital constraint, and it is not lower at any other point on the transformation curve. At
points such as Q2, the price is given by the slope of the labor constraint, and it is not higher
at any other point. At Q, of course, the relative price of corn must lie between the two
extremes.

These results are summarized in Figure 4-5. The horizontal axis shows the relative price
of corn, and the vertical axis shows the relative price of labor. The distance OP ′ is the
relative price of corn when Q1 is the output point in Figure 4-1 and that price can go no
lower. The curve in the diagram says that the relative price of labor is zero at that point,
because some of the country’s labor is unemployed and the wage rate must be zero. The
distance OP ′′ is the relative price of corn when Q2 is the output point in Figure 4-1 and
that price can go no higher. The curve says that the relative price of labor tends to infinity
at that point, because some of the country’s capital is unemployed and the return to capital
must be zero. The curve itself makes an additional statement. The relative price of labor
rises with the relative price of corn, because corn is the labor-intensive good.
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FIGURE 4-5
Factor Prices and Goods Prices
When the relative price of corn is given by the slope of the capital constraint, shown
here by the distance OP ′, some labor is unemployed, the wage rate is zero, and the
relative price of labor is zero. When the relative price of corn is given by the slope of
the labor constraint, shown here by the distance OP ′′, some capital is unemployed, the
return to capital is zero, and the relative price of labor is infinite. When the relative
price of corn lies between these extremes, the relative price of labor is positive and
rises with the relative price of corn. When the relative price of corn rises from OP1 to
OP2, for example, the relative price of labor rises from OW1 to OW2.
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An algebraic proof of this proposition is given in Section 3 of Appendix A, which also
shows that the relationship in Figure 4-5 holds in both countries when Manymen and
Fewmen have the same technologies. They have different transformation curves, because
they have different factor endowments. But both of them will have idle workers (wage rates
will be zero) when the relative price of corn is equal to the slope of the capital constraint,
and both of them will have idle capital (the return to capital will be zero) when the relative
price of corn is equal to the slope of the labor constraint. Furthermore, the curves connecting
those two outcomes will be the same in both countries, because factor requirements are the
same in Manymen and Fewmen.

Figure 4-5 has three uses. It can be used to prove the relative-price version of the
Heckscher–Ohlin theorem, to show how trade affects each country’s income distribution,
and to show when trade will equalize the two countries’ factor prices.

The Relative-Price Version of the Heckscher–Ohlin Theorem

Before the opening of trade, the relative price of corn must be lower in Manymen
than in Fewmen. That was true in Figure 4-4, where Manymen began at Q and Fewmen began
at E ∗. It is also true when both countries start at their full-employment points. Therefore,
the curve in Figure 4-5 tells us that the relative price of labor had to be lower in Manymen
before trade was opened, and this conclusion leads directly to the relative-price version of
the Heckscher–Ohlin theorem. If the relative price of labor is lower in one country before
trade, the relative price of the labor-intensive good must likewise be lower, and the country
will export the labor-intensive good when trade is opened.

The Stolper–Samuelson Theorem

The effects of trade on factor prices and the income distribution are described by
the Stolper–Samuelson theorem, named after the two economists who proved it. It can be
put this way:

The opening of trade raises the relative price of labor in the labor-abundant
country and reduces it in the capital-abundant country.

By implication, trade will raise the share of labor in the national income of the labor-
abundant country and reduce the share of capital. It will have the opposite effect on the
income distribution in the capital-abundant country.

The proof of the theorem is simple. We have already seen that trade raises the relative
price of corn in the labor-abundant country. But an increase in the relative price of corn
raises the relative price of labor, the factor used intensively in growing corn. Therefore,
trade raises the relative price of labor in the labor-abundant country.

The basic economics behind the theorem are equally simple. An increase in the relative
price of corn encourages corn production and discourages steel production. But corn is
labor-intensive, so the resulting increase of corn production raises the demand for labor by
more than the decrease of steel production reduces it. This drives up the wage rate. At the
same time, the decrease of steel production reduces the demand for capital by more than
the increase of corn production raises it. This drives down the return to capital.

The Stolper–Samuelson theorem can be put in stronger form. The increase in the relative
price of corn that occurs in the labor-abundant country raises the real wage of labor and
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reduces the real return to capital. The decrease that occurs in the capital-abundant country
reduces the real wage and raises the real return to capital. These assertions hold, moreover,
for both definitions of the real wage, in terms of corn or steel, and of the real return to
capital. This strong form of the theorem is proved in Section 3 of Appendix A.

The Stolper–Samuelson theorem can be rephrased to focus on the basic role of trade in the
factor-endowments model. Trade reduces the effects of differences in factor endowments.
Labor is abundant in Manymen and scarce in Fewmen, a fact reflected by the countries’
factor prices before trade is opened. The relative price of labor is lower in Manymen than
Fewmen. By raising the relative price of labor in Manymen and reducing it in Fewmen, trade
compensates for the difference between the two countries’ factor endowments. It relieves
the relative shortage of labor in Fewmen and relieves the relative shortage of capital in
Manymen.

The Stolper–Samuelson theorem can be used to deal with two special cases—the effects
of perfectly free trade and the effects of a tariff.

The Factor-Price-Equalization Theorem

The factor-price-equalization theorem carries the Stolper–Samuelson theorem to
its logical limit. If there were no trade barriers or transport costs, trade would equalize the
trading countries’ factor prices, not merely reduce the difference between them. It would
therefore compensate completely for the effects of the difference in factor endowments.

In the absence of trade barriers and transport costs, trade would equalize completely the
relative prices of corn in Manymen and Fewmen. That is what it did in Figure 4-4. When the
countries have the same technologies, moreover, they will share the relationship described
by Figure 4-5, connecting the relative prices of corn and labor. Therefore, trade will equalize
completely the relative prices of labor in Manymen and Fewmen. If the relative prices of corn
were equalized atOP1 in Figure 4-5, the relative prices of labor would be equalized atOW1.

The factor-price-equalization theorem can be extended in the same way as the Stolper–
Samuelson theorem. By equalizing the relative prices of labor in Manymen and Fewmen,
perfectly free trade will also equalize the two countries’ real wages and their real returns to
capital. This strong form of the theorem is proved in Section 3 of Appendix A and is taken
up again in Chapter 6.

Tariffs and Factor Prices

By starting from the case of perfectly free trade, it is easy to show how a tariff
affects factor prices in the factor-endowments model. Suppose that Fewmen imposes a tariff
on corn imports. We have already said that an import tariff will tend to raise the domestic
price of the imported good in the importing country and to reduce its price in the exporting
country. Starting at the free-trade point in Figure 4-5, then, the relative price of corn will
rise from OP1 to OP2 in Fewmen, raising the relative wage of labor from OW1 to OW2.
It will therefore raise the real wage and reduce the real return to capital. It will have the
opposite effects in Manymen.

A tariff can thus influence the income distribution, but it does so by interfering with
the fundamental role of trade. By driving a wedge between the two countries’ product
prices, a tariff likewise drives a wedge between their factor prices, and trade can no longer
compensate completely for the difference in the countries’ factor endowments.
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EXTENDING THE HECKSCHER–OHLIN MODEL

The Heckscher–Ohlin model can be extended by adding more countries, more
goods, and more factors of production. When we move in one direction at a time, however,
we run into difficulties.

Adding Countries

When we add a third country by itself, the pattern of trade becomes ambiguous,
much as it did when we extended the Ricardian model. The country with the largest stock of
capital per worker will export the capital-intensive good, and the country with the smallest
stock per worker will export the labor-intensive good. But we cannot predict the trade of
the third country without detailed information about supply and demand conditions. All
three countries will produce at their full-employment points; the pattern of production is
unambiguous. The third country’s trade, however, can go either way.

Adding Goods

When we add a third good by itself, the pattern of production becomes ambiguous.
Consider again a country that has O L̄ labor and OK̄ capital. When there are two goods,
corn and steel, the country can employ its factors fully by producing at T in Figure 4-6,
where it grows OT corn and makes NT steel. When it can manufacture blankets, too, and
the capital intensity of that activity is given by the slope of the line OB, it has other ways
to use its factors fully. It can produce at T ′, where it manufactures OT ′ blankets and makes
NT ′ steel. It can also produce more complicated combinations. Draw a line HH′ parallel to
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FIGURE 4-6
Factor Supplies, Factor Requirements, and the Output Mix When Goods Outnumber
Factors
A country with OL̄ labor and OK̄ capital can employ both factors fully by producing
OT corn and NT steel. It can also do so by producing OT ′ blankets and NT ′ steel. And it
can do so by producing OH corn, HH ′ blankets, and NH ′ steel.
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OB. The country can produce OH corn, HH′ blankets, and NH′ steel. When the number of
goods exceeds the number of factors, we cannot predict production in each country. And
when we do not know the pattern of production, we cannot predict the pattern of trade.

It is still possible, however, to make useful statements about the factor content of a
country’s trade. It can be shown, for example, that Manymen’s exports are more labor
intensive on average than Fewmen’s exports. It can likewise be shown that trade has the
usual effects on factor prices. The relative price of labor rises in Manymen and falls in
Fewmen, and free trade can still equalize the two countries’ factor prices.

Adding Factors

When we add a third factor by itself, the Heckscher–Ohlin model tends to break
down. The number of goods is too small to determine the prices of the factors of production.
It is therefore impossible to identify an abundant factor in each country, to forecast the trade
pattern, or to forecast the effects of trade on factor prices and the income distribution.

Another Approach

The Heckscher–Ohlin model can be extended neatly to more complicated cases
by adding countries, goods, and factors of production simultaneously, but only in a way
that satisfies a special condition. The number of countries must equal the number of goods,
which must equal the number of factors. (The two-country, two-good, two-factor model is,
of course, the smallest model that can meet this condition.) In models that are “even” in this
sense, each country will have a full-employment point at which it produces a collection of
goods uniquely determined by its factor endowment. Factors prices will differ from country
to country before trade, and trade will have predictable effects on factor prices.

But it is hard to make simple statements about these large models. With many factors of
production, it is hard to say that one factor is “the” abundant factor in a particular country.
It is also hard to say that a particular good is intensive in one factor. The detailed study of
these models may be more interesting to mathematicians than to economists.

EMPIRICAL WORK ON THE HECKSCHER–OHLIN MODEL

The first and most famous quantitative study of the Heckscher–Ohlin model
was conducted by Wassily Leontief, using trade data and factor requirements for the
United States. Some of his results are shown in Table 4-1, along with results obtained by
Robert Baldwin, who worked with later data.

The Leontief Paradox

Leontief computed the amounts of capital and labor required to produce $1 million
of U.S. exports in 1951 and the amounts required to produce $1 million of import-competing
goods. Believing that the United States is a capital-abundant country and invoking the
Heckscher–Ohlin theorem, Leontief expected to show that U.S. export production is more
capital-intensive than U.S. import-competing production. That is not what he found. The
capital–labor ratio was about $13,000 per worker year in export production and about
$13,700 per worker year in import-competing production. His numbers therefore say that a
$1 million increase in U.S. exports balanced by an increase in U.S. imports (and, therefore,

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.005
https://www.cambridge.org/core


Empirical Work on the Heckscher–Ohlin Model 75

Table 4-1. Capital and Labor Requirements of Export and Import-Competing Production
in the United States, 1951 and 1962

Requirements Per Million
Dollars of Production

Capital
Capital Labor per Worker

Computation ($ thousands) (worker years) ($ thousands)

Trade in 1951 with input
requirements for 1947 (Leontief):
Export production 2,257 174 12.97
Import-competing production 2,303 168 13.71
Effect on factor use of

balanced increase in trade −46 +6 —

Trade in 1962 with input
requirements for 1958 (Baldwin):
Export production 1,876 131 14.32
Import-competing production 2,132 119 17.92
Effect on factor use of

balanced increase in trade −256 +12 —

Sources:Adapted from Wassily W. Leontief, “Factor Proportions and the Structure of American Trade:
Further Theoretical and Empirical Analysis,” Review of Economics and Statistics, 38 (November
1956), and Robert E. Baldwin, “Determinants of the Commodity Structure of U.S. Trade,” American
Economic Review, 61 (March 1971).

a cutback in import-competing production) would reduce the demand for capital by about
$46,000 and raise the demand for labor by about 6 worker years. Baldwin’s calculations
lead to similar results.3

Many efforts have been made to resolve this paradox and have helped us understand the
strengths and weaknesses of the Heckscher–Ohlin model. Some studies have concentrated
on the underlying logic of the model, with particular attention to the possibility of demand
reversals and factor reversals that can upset the principal predictions of the model. Other
studies have concentrated on the limitations of the two-factor framework and have sought
ways of introducing additional factors of production into empirical and theoretical work.

Demand Reversal and Factor Reversals

What is a demand reversal, and how might it explain the Leontief paradox? Suppose
that the United States had more capital per worker than its trading partners, the supposition
with which Leontief began, but that tastes in the United States were strongly biased in
favor of capital-intensive goods. In the absence of trade, the relative price of labor might be
lower, not higher, than in other countries, and the United States would then export labor-
intensive goods with the opening of trade. It was this possibility that led economists to

3Using data for 1972, however, another study comes up with rather different findings. The capital–labor
ratio is higher in export production, and a balanced increase in U.S. trade raises the demands for capital
and labor. See Robert M. Stern and Keith E. Maskus, “Determinants of the Structure of U.S. Foreign
Trade, 1958–76,” Journal of International Economics, 11 (May 1981).
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76 Factor Endowments and Comparative Advantage

distinguish carefully between definitions of factor abundance based on factor supplies and
definitions based on relative factor prices, the distinction that produced the two versions of
the Heckscher–Ohlin theorem. (In the case of trade between Manymen and Fewmen, those
definitions coincided, because the countries had identical demand conditions.)

Demand reversals, however, are unlikely to explain the Leontief paradox. Evidence about
demand conditions suggests that they are similar in the major industrial countries, which
account for the largest part of world trade. If there were important differences, moreover,
they would probably reflect differences in income levels, and could not then explain the
paradox. Consumers with high incomes tend to demand large quantities of services, and
services tend to be labor-intensive. We would therefore expect demand conditions in the
United States, a high-income country, to raise the relative price of labor rather than reduce it.

A factor reversal is a difference between countries in the ranking of goods by factor
intensity. There would be a factor reversal if steel were more capital-intensive than corn in
the United States, but corn were more capital-intensive than steel in other countries. If the
United States exported corn and other countries exported steel, and we looked at the factor
requirements of U.S. foreign trade, we would find that its export production was less capital-
intensive than its import-competing production. When we looked at the factor requirements
of other countries’ trade, however, we would find that their export production was also less
capital-intensive than their import-competing production. These findings would not resolve
the Leontief paradox, but they would warn us against drawing general conclusions from
calculations based on one country’s data, which is what Leontief tried to do.

Factor reversals do occur, although their frequency is subject to dispute, and they need
not be due to differences in technology. In Chapter 6, we will examine the general version
of the Heckscher–Ohlin model, where factor intensities depend on factor prices, and we
will see that factor reversals can occur even when countries have access to the same tech-
nologies. As a practical matter, however, factor reversals do not appear to account for the
Leontief paradox. In fact, the one reversal that has been well documented makes the paradox
even more paradoxical. The United States does export corn, along with other agricultural
commodities, but agriculture is capital-intensive in the United States and labor-intensive in
other countries.4 By removing agricultural commodities from the trade calculations, then,
we would reduce even further the capital intensity of U.S. export production.

Natural Resources, Skills, and Human Capital

Soon after the publication of Leontief’s work, two economists suggested explana-
tions of his paradox that have one theme in common. The two-factor form of the Heckscher–
Ohlin model, using only capital and labor, is not sufficiently realistic.

Jaroslav Vanek called attention to the role of nonagricultural land, represented by the
roles of raw materials in U.S. foreign trade.5 As minerals bulk large on the import side,
import-competing production may be regarded as being more intensive than export pro-
duction in the use of nonagricultural land. Vanek went on to argue that capital and land
are complementary in the production of raw materials, especially in the United States, so

4Seiji Naya, “Natural Resources, Factor Mix, and Factor Reversal in International Trade,” American
Economic Review, 57 (May 1967).

5Jaroslav Vanek, “The Natural Resource Content of Foreign Trade, 1870–1955, and the Relative
Abundance of Natural Resources in the United States,” Review of Economics and Statistics, 41 (May
1959).
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Table 4-2. Factor Requirements and the Structure
of U.S. Trade

Factor Requirement Effect on Export Measure

Physical capital in dollars Negative
Human capital in dollars Positive
Labor in worker years Negative

Source: Adapted from William H. Branson and Nikolaos
Monoyios, “Factor Inputs in U.S. Trade,” Journal of In-
ternational Economics, 7 (May, 1977). Export measure is
the difference between exports and imports.

that the apparent capital intensity of import-competing production shown by Leontief’s
calculations may actually reflect the land intensity of that production and thus the relative
scarcity of nonagricultural land.

Donald Keesing showed that it may be misleading to treat labor as a single factor of
production. When we subdivide the U.S. labor force by skill, we find that export production
is more skill-intensive in the United States than import-competing production.6 It may
therefore be best to think of the United States as a skill-abundant country. Alternatively,
we may treat skills as investments in human capital, estimate the amounts of human capital
employed in export production and import-competing production, and add these estimates
of human capital to Leontief’s estimates of physical capital. This procedure reverses the
paradox. Export production in the United States turns out to be more capital-intensive than
import-competing production.7

Both points have been pursued in more recent investigations. Table 4-2 summarizes one
such study, which looks at the ability of factor requirements to explain an export measure
for each class of goods. (The export measure is the difference between exports and imports
in that particular class.) Physical capital and raw labor are found to have negative effects
on the export measure; industries intensive in those factors appear mainly on the import
side rather than the export side. Human capital is found to have a positive effect; industries
intensive in that factor appear mainly on the export side. Although this study does not
resolve the Leontief paradox, it tends to ratify Keesing’s suggestion that the United States
is abundantly endowed with skills or human capital.

Table 4-3 summarizes another study covering some 60 countries, which looks at the
ability of factor endowments to explain cross-country differences in the same sort of export
measure. Instead of asking how factor requirements affect the roles of various goods in U.S.
foreign trade, it asks how various countries’ factor endowments affect those countries’ roles
in various types of trade. The influence of skills does not show up decisively in this study.

6Donald B. Keesing, “Labor Skills and Comparative Advantage,”AmericanEconomic Review, 56 (May
1966). Keesing also drew attention to the great intensity with which U.S. export industries employ
scientific skills, thus linking the notion of skill intensity to the notion mentioned in Chapter 3 that
the United States has enjoyed a comparative advantage in research-intensive products; see Donald B.
Keesing, “The Impact of Research and Development on United States Trade,” in P. B. Kenen and R.
Lawrence, eds., The Open Economy (New York: Columbia University Press, 1968).

7Peter B. Kenen, “Nature, Capital and Trade,” Journal of Political Economy, 73 (October 1965);
reprinted in P. B. Kenen, Essays in International Economics (Princeton, N.J.: Princeton University
Press, 1980).
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Table 4-3. Factor Endowments and the Structure of World Trade

Effect on Export Measure

Agricultural Products Manufactures

Raw Temperate Labor- Capital-
National Endowment Materials Tropical Zone Intensive Intensive

Capital Negative Negative Negative None Positive
Labor:

Professional and technical None None Positive Negative Negative
Literate Negative None Negative Positive Positive
Illiterate None None None None Positive

Land:
Tropical None Positive Positive None None
Temperate-zone None Positive Positive None Negative

Source: Adapted from Edward E. Leamer, Sources of International Comparative Advantage
(Cambridge, Mass.: MIT Press, 1986), Table 6.6 (1975 data). Endowments omit minerals output
(which Leamer uses to represent a country’s mineral endowment) and dry land; goods omit oil, forest
products, and animal products. Two types of temperate-zone land are combined and shown as having
a significant effect when either type has one. Export measure is the difference between exports and
imports. Effects are shown as “None” when t-statistics are lower than 2.0 in Leamer’s table.)

Large supplies of literate workers contribute positively to comparative advantage in both
labor-intensive and capital-intensive manufactures, but large supplies of professional and
technical workers contribute negatively, and large supplies of illiterate workers do not appear
to influence comparative advantage in labor-intensive manufactures but contribute positively
to comparative advantage in capital-intensive manufactures. Large supplies of capital, by
contrast, contribute negatively to comparative advantage in raw materials and agricultural
products, do not appear to influence comparative advantage in labor-intensive manufactures,
but contribute positively to comparative advantage in capital-intensive manufactures. As
one would expect, large supplies of land contribute positively to comparative advantage in
agricultural goods.

Trade, Skills, and Wages in the United States

There has been a large increase of wage dispersion in the United States and a
corresponding increase of income inequality. Table 4-4 shows that the annual earnings of
workers with college degrees and postgraduate training rose sharply between 1987 and
1996 relative to the earnings of workers with fewer years of schooling. During the same
period, moreover, countries with vast numbers of unskilled workers, including China, began
to increase their exports of labor-intensive manufactures. From 1987 to 1996, China’s share
of world exports rose from 1.6 percent to 2.9 percent, while those of China, Malaysia,
the Philippines, and Thailand, taken together, rose from 3.1 percent to 5.8 percent. Is
there any connection between the increase of wage dispersion in the United States and
the increase of labor-intensive exports from Asia and other developing countries? The
Stolper–Samuelson theorem would lead us to think so. As countries with large amounts of
unskilled labor enter the world economy, we should expect a decline in the relative prices of
labor-intensive goods, especially those of goods that use large amounts of unskilled labor,
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Table 4-4. Annual Earnings of U.S. Workers by Educational
Attainment, 1987 and 1996 (mean earnings as percentages
of those for workers with no high school diploma)

Men Women

Educational Attainment 1987 1996 1987 1996

No high school diploma 100 100 100 100
High school graduate 136 146 144 147
Some college 161 177 178 183
College graduate 214 235 223 252
Postgraduate study 261 364 283 363

Source: U.S. Bureau of the Census, Current Population Surveys.

and a consequent fall in the relative and real wages of unskilled workers elsewhere in the
world.

This subject has been studied by large numbers of economists, using a variety of tech-
niques. Some have followed Leontief’s approach; they have computed the amounts of
unskilled and skilled labor embodied in U.S. imports from the developing countries and
asked whether the import of those labor services into the United States can account for the
relative decline in the earnings of unskilled workers shown in Table 4-4. This approach is
flawed, however, because the mere volume of imports and of the labor embodied in them
may not be tightly related to the size of the resulting change in earnings. Recall the Ricardian
model examined in Chapter 3, where the opening of trade led to complete specialization
and thus to the total elimination of domestic production in the import-competing indus-
try. The expansion of export production, however, fully absorbed the labor released by the
import-competing industry. Furthermore, Figure 4-4 showed that the opening of trade in the
Heckscher–Ohlin model may not cause any contraction of output in the import-competing
industry. In short, the size of the increase in imports and in the supply of labor services
embodied in them cannot predict the net effect on the earnings of domestic workers.

Other studies have therefore looked directly at the behavior of import prices, and some
have detected a fall in the prices of goods that use unskilled labor intensively. Much of that
fall, however, appears to have occurred before the rapid growth of exports by developing
countries. Other studies, moreover, have failed to find any significant change in relative
prices. Although a handful of studies ascribe a large part of the increase in U.S. wage dis-
persion to the growth of exports by developing countries, the majority of studies conclude
that the increase of trade with developing countries can account for no more than 20 percent
of the increase in wage dispersion. Some of the rest of the increase may be due to immi-
gration, but much of it seems to be due to technological change in the United States. It has
raised the demand for skilled labor and thus raised the earnings of skilled workers relative
to those of unskilled workers.

SUMMARY

In the Heckscher–Ohlin model, cross-country differences in relative prices are due
to differences in factor endowments, which become the basic cause of trade. The factor-
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proportions version of the Heckscher–Ohlin theorem says that a country with much capital
per worker will export capital-intensive goods, whereas a country with little capital per
worker will export labor-intensive goods. The relative-price version of the theorem says
that a country where the wage rate is high relative to the return on capital will export
capital-intensive goods, while a country where the wage rate is relatively low will export
labor-intensive goods.

Three other theorems can be extracted from the Heckscher–Ohlin model: TheRybczynski
theorem describes the relationship between a country’s factor endowment and its output mix
at its full-employment point. An increase in the supply of one factor raises the country’s
output of the good intensive in that factor and reduces its output of the other good. The
Stolper–Samuelson theorem describes the effect of trade on a country’s factor prices. Trade
raises the relative price of labor in the labor-abundant country and reduces the rela-
tive price of labor in the capital-abundant country. (It also raises the real wage and re-
duces the real return to capital in the labor-abundant country, and it has the opposite effects
in the capital-abundant country.) The factor-price-equalization theorem carries these results
to their logical limit. When there are no trade barriers or transport costs, trade will equalize
completely the real earnings of the factors of production.

The Stolper–Samuelson theorem can also be used to predict the effects of a tariff. By
raising the relative price of the imported good, it will raise the relative and real returns to
the scarce factor of production and reduce the returns to the abundant factor of production.

The Heckscher–Ohlin model can be extended to cover many countries, goods, and factors.
When this is done in one direction at a time, however, it is hard to make strong statements
about outputs and trade flows or the influence of trade on factor prices. When we add a
third country, the trade pattern is ambiguous. When we add a third good, output and trade
patterns are both ambiguous. When we add a third factor, the model tends to break down
because there are too few goods to determine factor prices. These difficulties do not arise
when we add countries, goods, and factors simultaneously but maintain “evenness” in the
numbers. It is not easy to interpret the conclusions, however, because the notions of factor
abundance and factor intensity lose their simplicity.

Empirical work on the Heckscher–Ohlin model has produced surprises. Early work by
Leontief suggested that the United States is a labor-abundant country rather than a capital-
abundant country; its export production is more labor-intensive than its import-competing
production. The paradox is not adequately explained by demand reversals or factor reversals.
It is perhaps explained by the omission of natural resources and of skills or human capital
from Leontief’s calculations. The Stolper–Samuelson theorem might also lead us to connect
the widening of wage dispersion in the United States with the rapid growth of exports from
developing countries, as they are well endowed with unskilled labor. Yet the increase in
trade with developing countries does not seem to explain an appreciable part of the increase
of wage dispersion in the United States.

RECOMMENDED READINGS

Many important contributions to the literature on the Heckscher–Ohlin model relate to the
general version developed in Chapter 6, and some of them are listed at the end of that chapter. Here
are some readings that do not relate specifically to that version and some that deal with quantitative
work:
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Most of the basic results in this chapter were stated or anticipated by Eli Heckscher and
Bertil Ohlin; their contributions, newly translated, appear with an excellent introduction in Harry
Flam and M. June Flanders, eds., Heckscher–Ohlin Trade Theory (Cambridge, Mass.: MIT Press,
1991).

The Leontief paradox was first reported in Wassily Leontief, “Domestic Production and
Foreign Trade: The American Capital Position Reexamined,” Economia Internazionale, 7 (February
1954), reprinted in American Economic Association, Readings in International Economics (Home-
wood, Ill.: Richard D. Irwin, 1968), ch. 30. (The paper cited beneath Table 4-1 contains revised
calculations.)

Attempts to explain the Leontief paradox are surveyed in two papers, which also present
important empirical work. See Robert E. Baldwin, “Determinants of the Commodity Structure of
U.S. Trade,” American Economic Review, 61 (March 1971), and “Determinants of Trade and Foreign
Investment: Further Evidence,” Review of Economics and Statistics, 61 (February 1979). For more
recent empirical work on U.S. foreign trade, see Robert M. Stern and Keith E. Maskus, “Determinants
of the Structure of U.S. Foreign Trade, 1958–76,”Journal of International Economics, 11 (May 1981),
and Edward E. Leamer, Sources of International Comparative Advantage (Cambridge, Mass.: MIT
Press, 1986).

Recent work on the links between trade and wages is surveyed and assessed in Richard B.
Freeman, “Are Your Wages Set in Beijing?” and J. David Richardson, “Income Inequality and Trade:
How to Think and What to Conclude,” Journal of Economic Perspectives, 9 (Summer 1995), and
in William R. Cline, Trade and Income Distribution (Washington, D.C.: Institute for International
Economics, 1996), which also contains new empirical work.

QUESTIONS AND PROBLEMS

(1) When demand conditions are the same in all countries, the Rybczynski and Stolper–
Samuelson theorems can be used to prove the Heckscher–Ohlin theorem. Explain. Why must demand
conditions be the same?

(2) Sweden has 400 workers and 600 machines. Italy has 400 workers and 400 machines.
Factor requirements per unit of output are fixed as follows:

Workers Machines

Ball bearings 4 10
Shoes 6 5

Calculate each country’s full-employment output combination. Suppose that demand conditions are
the same in both countries and that free trade leaves them at their full-employment output points. Which
country will export shoes? Illustrate your answer using transformation curves and trade triangles.

(3) Working with the countries and numbers in (2), suppose that the Italian labor force
grows but that Sweden and Italy remain at their full-employment output points after adjusting to the
new situation. What will happen to Italy’s terms of trade? What will happen to the relative and real
wage in Italy? In Sweden? Use transformation curves to show the effects on Italian output.

(4) Modify the diagram you drew to answer (2) to show how a difference in demand
conditions could reverse the trade pattern.

(5) Figure 4-6 illustrated two output possibilities involving the production of two goods—
corn and steel at T , and blankets and steel at T ′. Both outcomes used all of the country’s labor and
capital. There is one more such possibility. Illustrate it.

(6) With free trade between two countries, both can produce at their full-employment output
points, or one can produce at its full-employment output point and the other at a different point on its
transformation curve. But both countries cannot produce at points different from their full-employment
output points. Explain.
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(7) Labor and capital are the only factors of production. A $1 million increase in a country’s
exports raises its demand for labor by 10 workers per year and its demand for capital by $2.5 million.
A $1 million increase in imports, matched by a reduction in import-competing production, reduces
the country’s demand for labor by 6 workers per year and its demand for capital by $3.0 million. What
conclusions can you draw about the country’s factor endowment? What assumptions must you make
to draw those conclusions?

(8) Use the numbers in (7) to determine the annual wage and rate of return to capital in the
country.
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5

Factor Substitution and a
Modified Ricardian Model

INTRODUCTION

Consumers gain from trade whenever supply conditions differ systematically from
country to country. We have examined two trade models designed to account for those
differences. The differences arise in the Ricardian model because technologies differ across
countries. They arise in the Heckscher–Ohlin model because factor endowments differ
across countries. The models are too simple to explain trade patterns fully, but they help us
organize our thinking. Furthermore, the main hypotheses drawn from the models are partly
verified by quantitative studies.

In the Ricardian and Heckscher–Ohlin models, trade affects the domestic economy pro-
foundly. It alters the composition of output, the ways that factors of production are allo-
cated across industries, and the real earnings of those factors. The effects on real earnings
and the income distribution call for close attention, because they help us understand why
governments frequently adopt trade policies that appear to ignore the teachings of trade
theory.

This chapter and the next look more closely at the domestic effects of trade by relaxing
the assumption used in Chapters 3 and 4, where factor requirements were rigidly fixed. That
assumption influenced the shapes of transformation curves and the ways that trade affected
outputs and earnings. In the Ricardian model, the transformation curve was a straight line,
and one trading country had to specialize completely. In the Heckscher–Ohlin model, the
transformation curve had two straight-line segments and a single full-employment point,
and a country starting at that point might not specialize at all.

This chapter introduces factor substitution into the Ricardian model by making factor
requirements depend on factor prices. An increase in the relative price of labor, for example,
leads employers to substitute capital for labor—to adopt more capital-intensive methods
of production. The slope of the transformation curve changes with the output mix, and the
effects of trade on outputs, earnings, and the income distribution differ from those in the
simple Ricardian model.

83
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The next chapter introduces factor substitution into the Heckscher–Ohlin model. Once
again, the slope of the transformation curve changes with the output mix, and each point
becomes a full-employment point. The effects of trade on real earnings do not differ greatly
from those predicted by the simple Heckscher–Ohlin model, but the new version of the
model is more realistic. Factor prices never fall to zero, and the Rybczynski theorem holds
at every output point.

THE ISSUES

After introducing the techniques needed to study factor substitution, this chapter
will explore three issues:

• How trade affects the allocation of the factors of production and their real earnings.

• How tariffs modify the effects on real earnings and who might therefore favor
tariffs.

• How economic growth affects production, the trade pattern, and the terms of trade.

We begin with the effects of factor prices on producers’ behavior.

FACTOR PRICES AND FACTOR SUBSTITUTION

The Ricardian model was unrealistic in many ways, but one assumption should
have bothered you more than others. Wine and cloth were made by labor—nothing else. Yet
wine cannot be made without grapes, and grapes cannot be grown without land. Furthermore,
cloth can be made in cottages, small shops, or factories, but cannot be woven without looms.
We need to introduce more factors of production.

Production with Specific Factors

Suppose that Britain has a fixed supply of labor, as before, but has other factors,
too. It has a fixed supply of land that is used to grow grapes for making wine. It has a fixed
supply of capital that is invested in looms and other machines that are used for weaving
cloth.1 Labor is used by both industries and is perfectly mobile between them. Land and
capital are specific factors. Land is used only to make wine; capital is used only to make
cloth; and the supply of each specific factor is fixed. A firm in the cloth industry may be
able to bid machines away from other firms in that industry, just as firms can bid labor away
from other firms, but it cannot bid them away from firms in the wine industry, because they
are not used there.

1These assumptions take us only part way to reality. Yarn is needed to make cloth, cotton to make
yarn, and land to grow cotton. Furthermore, there must be an industry somewhere in the world that
produces the machines used to make cloth. The need for cotton could be met by supposing that there
is a fixed supply of land that can be used to grow cotton but not to grow grapes, and it would not be
hard to include an additional industry to produce machines. When we move in this direction, however,
new issues arise. What would happen if land could be used to grow cotton or grapes? What would
happen if Britain could import cotton rather than grow its own? Advanced trade theory deals with these
issues—the definition of comparative advantage and determination of the terms of trade in models
that include “intermediate” goods.

:DD C  53 B 697 B9 5 B7 D7B C :DD C 6  B9  ,1  
. 3676 8B :DD C  53 B 697 B9 5 B7 3 B 697 2 7BC D 03 /3 3D C 75D D D:7 3 B 697 B7 D7B C 8 C7 3 3 3 7 3D

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.006
https://www.cambridge.org/core


Factor Prices and Factor Substitution 85

If the production of a gallon of wine required a fixed quantity of land and the production
of a yard of cloth required a fixed quantity of capital, outputs would be fixed completely.
Britain’s transformation curve would degenerate into a single point. It would show the
amount of wine that could be made with the amount of land available and the fixed require-
ment per gallon of wine, and the quantity of cloth that could be made with the quantity of
capital available and the fixed requirement per yard of cloth.2

This chapter, however, adopts a different supposition, which is used in most of economic
theory. There are many ways for firms to combine the various factors of production. If labor
is cheap relative to land, a winery will use a large quantity of labor per acre of land. If labor
becomes more expensive, the winery will substitute land for labor and use less labor per
acre of land. The factor intensity of each industry depends on the prices of the factors of
production used in that industry.

Marginal Products and Employment

The implications of this supposition are shown in Figure 5-1, which describes the
determination of employment in the wine industry. The curve MPW measures the marginal
product of labor in the wine industry. This is the additional wine output, measured in gallons,
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FIGURE 5-1
Demand for Labor in the Wine Industry
The MP W curve depicts the marginal product of labor in the wine industry. The marginal
product falls as employment rises. When employment is OL1 workers, the margi-
nal product of labor is OV gallons; when employment rises to OL′

1 workers, the marginal
product falls to OV ′ gallons. The MP W curve is also the demand curve for labor. When
the real wage measured in wine is OV gallons, the demand for labor is OL1 workers.

2This statement assumes that Britain has enough labor to satisfy the needs of its wine and cloth
industries. Suppose that 1 acre of land is required to make 1 gallon of wine, along with 6 workers, and
that Britain has 20 acres. It can produce 20 gallons of wine but needs 120 workers to do so. Suppose
that 2 machines are required to make 1 yard of cloth, along with 3 workers, and that Britain has 60
machines. It can produce 30 yards of cloth but needs 90 workers to do so. To use all its land and
capital, then, Britain must have at least 210 workers.
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86 Factor Substitution and a Modified Ricardian Model

produced by employing an additional worker but holding all other things constant. The size
of the marginal product of labor depends on the fixed quantity of land available and on the
variable quantity of labor already employed by the industry. The marginal product of labor
falls as employment rises in the wine industry. When employment rises from OL1 to OL′

1,
for example, the marginal product of labor falls from OV to OV ′ gallons.

Strictly speaking, the marginal product of labor depends on the land–labor ratio of the
wine industry. The larger the quantity of land per worker, the higher the marginal product
of labor and the lower the marginal product of land.3 This particular formulation is known
as the law of variable proportions. It derives from an assumption made in Chapter 3 and
carried over to this chapter: Returns to scale are constant in each industry. If land and labor
inputs could be doubled, output would double, too, and the marginal products of labor and
land would not change. When the labor input is doubled but the land input is kept constant,
wine output rises but does not double. Furthermore, the marginal product of labor falls, and
the marginal product of land rises. The changes in marginal products result from the fall in
the land–labor ratio.

How much labor will the wine industry employ? A profit-maximizing firm will hire
workers up to the point at which the marginal product of labor is equal to the real wage
measured in terms of the firm’s own output. This is shown algebraically in Section 4 of
Appendix A, and the logic of the argument is easy to illustrate numerically.

Suppose that the wage rate is $4 per worker, that the marginal product of labor is 3 gallons
of wine when the firm employs 10 workers, and that the price of wine is $2 per gallon. By
employing one more worker, the firm can earn $6 of additional revenue; it can produce 3
more gallons of wine and sell them for $2 each. It can thus raise its profits by $2, because
it has to pay only $4 for another worker. Therefore, the firm will hire an eleventh worker.
When it does that, however, it reduces its land–labor ratio, and the marginal product of labor
falls to 2 gallons. If it were to hire a twelfth worker, then it could earn only $4 of additional
revenue, and it could not raise its profits, as it would have to pay $4 for the worker. Hence,
it has no incentive to hire a twelfth worker. In brief, the firm will hire labor up to the point
at which

wage rate = price of wine × marginal product of labor,

or

wage rate
price of wine

= marginal product of labor.

Returning to Figure 5-1, let the real wage measured in wine be OV gallons. The wine
industry will then hire OL1 workers.

When we know how much labor and land the wine industry uses, we know its output.
Furthermore, we know the marginal product of land, which gives us the real rental rate for
land measured in gallons of wine. If the marginal product of land were higher than the real
rental rate, each firm in the industry would try to acquire more land. But the supply of land

3The marginal product of land is well defined conceptually even when the quantity of land is fixed.
It is the increase in wine output that could be obtained if it were possible to increase the quantity of
land, holding the quantity of labor constant.
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is fixed. Therefore, its rental rate would rise as firms bid against each other, and it would
keep on rising until it was equal to the marginal product of land.

Equilibrium in the Labor Market

To determine wine and cloth outputs together, the two industries’ demand curves
for labor must be put together in a single diagram to find the real wage at which the labor
market is in equilibrium. The real wage determines employment in each industry and,
therefore, the output of each industry.

This exercise is illustrated in Figure 5-2. Employment is measured on the horizontal axis,
as before, and the total quantity of labor in Britain is fixed atOL̄ . The real wage is measured
on the vertical axis, but using yards of cloth rather than gallons of wine.

The curve EC is the demand curve for labor in the cloth industry. It is the marginal-
product curve for labor in that industry, given the quantity of capital (machines) used in
the industry, but is drawn to measure employment from L̄ . When the real wage measured
in cloth is OV, the cloth industry demands L̄ L1 labor. The curve EW is the demand curve
for labor in the wine industry; it plots the demand for labor in that industry against the real
wage measured in cloth. It is obtained from the marginal-product curve for labor in the wine
industry by taking one intermediate step. Divide both sides of the previous equation by the
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FIGURE 5-2
Equilibrium in the British Labor Market
The supply of workers is fixed at OL̄ . The EC curve describes the demand for labor in
the cloth industry. It shows the marginal product of labor in that industry measured in
cloth. The EW curve describes the demand for labor in the wine industry. It shows the
marginal product of labor in that industry divided by the relative price of cloth and thus
shows the marginal product measured in cloth. When labor is perfectly mobile within
Britain, both industries must pay the same real wage. Therefore, the labor market is in
equilibrium when OV is the real wage. The wine industry demands OL1 workers; the
cloth industry demands L̄ L1 workers; the two demands add up to the fixed supply.
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relative price of cloth:

wage rate
price of wine

!
price of cloth
price of wine

= marginal product of labor
!

price of cloth
price of wine

,

or

wage rate
price of cloth

= marginal product of labor
relative price of cloth

.

When the real wage in cloth is OV, the wine industry demands OL1 labor.
Clearly, the real wage must beOV cloth when the labor market is in equilibrium, because

the sum of the two industries’ demands for labor, L̄ L1 andOL1, must equal the total supply,
OL̄ . If the real wage were higher thanOV, each industry’s demand would be smaller, and the
total demand would be smaller than the fixed supply. The real wage would fall. If the real
wage were lower than OV, each industry’s demand would be larger, and the total demand
would be larger than the fixed supply. The real wage would rise.

When the real wage isOV, moreover, we know employment in each industry and therefore
the output of each industry, given the quantity of land used by the wine industry and the
quantity of capital used by the cloth industry.

THE MODIFIED RICARDIAN MODEL

The point Q in Figure 5-2 corresponds to a point on Britain’s transformation curve.
Starting from that point, the British economy cannot make more cloth without sacrificing
wine or make more wine without sacrificing cloth. The location of Q depends on four
variables: the fixed supply of labor in Britain; the fixed quantities of land and capital that
determine the marginal products of labor, given the technologies available in Britain; and
the relative price of cloth, which is needed to convert the marginal-product curve for the
wine industry into the demand curve EW in Figure 5-2.

Relative Prices and the Transformation Curve

To trace the whole transformation curve for Britain, we must ask what happens
in the labor market when there is an increase in the relative price of cloth. The results are
shown in Figure 5-3.

The demand curve for labor in the wine industry measures the marginal product of labor
divided by the relative price of cloth. Therefore, an increase in the relative price of cloth
shifts the curve downward from EW to E ′

W. (The vertical distanceUV/OVmeasures the price
increase.) When this happens, however, the marginal product of labor in the wine industry
falls below the real wage, OV, when they are measured in cloth, and firms in the wine
industry lay off workers. There is thus excess supply in the labor market, causing the real
wage to fall in terms of cloth, and firms in the cloth industry hire more workers. The new
equilibrium point is Q′. Employment in the wine industry falls to ŌL ′

1, and employment
in the cloth industry rises to L̄ L ′

1. Wine output falls and cloth output rises.
The movement from Q to Q′ in Figure 5-3 also traces a movement along Britain’s trans-

formation curve. But the shape of that curve is different from the Ricardian transformation
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FIGURE 5-3
An Increase in the Relative Price of Cloth
The demand curve for labor in the wine industry is the marginal-product curve divided
by the relative price of cloth. Therefore, an increase in the relative price of cloth shifts
the demand curve downward from EW to E ′

W, displacing equilibrium from Q to Q ′. Em-
ployment in the wine industry falls from OL1 to OL′

1; employment in the cloth industry
rises from L̄ L1 to L̄ L ′

1. The real wage falls in terms of cloth but rises in terms of wine.
It falls by VV ′/OV in terms of cloth, and this is smaller than UV/OV, which measures
the increase in the relative price of cloth. Hence, workers whose wages have fallen in
terms of cloth can nevertheless buy more wine than before, and their real wage has
thus risen in terms of wine.

curve. It looks like Z1Z2 in Figure 5-4, being bowed outward (convex) rather than a straight
line. A formal proof is given in Section 4 of Appendix A (along with a new proof of the
familiar assertion that the slope of the transformation curve is equal at each point to the
relative price of cloth). A moment’s thought, however, should satisfy you on this point.
When labor is transferred from wine to cloth production, the marginal product of labor
falls in the cloth industry and rises in the wine industry. This is because the cloth industry
becomes more labor-intensive as it hires workers, while the wine industry becomes less
labor-intensive as it lays off workers. As more and more labor is transferred, then, cloth
output expands at a decreasing rate, wine output contracts at an increasing rate, and the
transformation curve gets steeper.

The Haberler Theorem

How does the movement from Q to Q′ in Figure 5-3 affect the real earnings of
the factors of production? We have already seen that the real wage falls in terms of cloth,
going from OV to OV′. It rises, however, in terms of wine. This can be demonstrated in two
ways: (1) The text attached to Figure 5-3 shows that the fall in the real wage in terms of
cloth is smaller than the increase in the relative price of cloth. Hence, the purchasing power
of cloth rises by enough to raise the real wage in terms of wine, even though the real wage
falls in terms of cloth. (2) If the real wage did not rise in terms of wine, firms in the wine
industry would not lay off workers, so the cloth industry could not hire workers. Putting
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FIGURE 5-4
The British Economy in the Modified Ricardian Model
The labor-market equilibria shown in Figure 5-3 trace the transformation curve Z1Z2.
(Point Q in Figure 5-3 corresponds to point E on the transformation curve.) The trans-
formation curve gets steeper as cloth output rises. Its slope is equal at each point to
the relative price of cloth. An increase in the quantity of capital available to the cloth
industry displaces the transformation curve to Z ′

1Z2. When the relative price of cloth
is given by the slopes of the lines AA′ and BB ′, the output point shifts from E to E ′.
The value of national product measured in cloth rises from OA to OB, and actual cloth
output rises from OX1 to OX ′

1, but actual wine output falls from OX2 to OX ′
2.

this point differently, the decrease of employment in the wine industry makes the industry
less labor-intensive and thus raises the marginal product of labor in the wine industry until
it is equal in equilibrium to the real wage in terms of wine.

The decrease of employment in the wine industry tells us what happens to the real rental
rate of land. The marginal product of land falls in the wine industry, which means that the
real rental rate falls in terms of wine. And the purchasing power of wine falls, too, so that
the real rental rate falls even further in terms of cloth.

The increase of employment in the cloth industry tells us what happens to the return to
capital. The marginal product of capital rises in the cloth industry, which means that the
real return rises in terms of cloth. And the purchasing power of cloth rises, too, so that the
real return to capital rises even further in terms of wine.

These findings can be summarized in what we will call the Haberler theorem: 4

A change in relative prices raises the real earnings of the factor used specifi-
cally in the industrywhose output price has risen and reduces the real earnings
of the factor used specifically in the industry whose output price has fallen.
The real earnings of the mobile factor (labor) fall in terms of the good whose
price has risen and rise in terms of the good whose price has fallen.

4Haberler did not prove this theorem completely but was among the first economists to examine
the behavior of real earnings in a specific-factor model; see Gottfried von Haberler, The Theory of
International Trade (London: William Hodge, 1936), ch. xii.
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This theorem will be used to show how trade affects the real earnings of land, capital, and
labor in the specific-factor version of the Ricardian model.

Factor Supplies and the Transformation Curve

Figure 5-5 shows what happens when there is an increase in the supply of capital.
The marginal product of labor rises in the cloth industry, because the industry becomes
less labor-intensive at each level of employment. Therefore, the demand curve for labor
shifts upward from EC to E ′

C , displacing equilibrium from Q to Q′. Employment in the
cloth industry increases to L̄ L ′

1, and employment in the wine industry decreases to OL′
1.

Cloth output rises due to the increase in the supply of capital and the resulting increase in
employment. Wine output falls due to the decrease in employment.

Returning to Figure 5-4, the increase in the supply of capital shifts Britain’s transformation
curve from Z1Z2 to Z ′

1Z2. The distance OZ1 rises to OZ ′
1, showing how the increase in the

supply of capital would raise cloth output if all of Britain’s workers were employed in
making cloth. The distance OZ2 does not change, because an increase in the supply of
capital cannot affect wine output when Britain does not produce any cloth. Let the relative
price of cloth be equal to the slopes of the parallel lines AA′ and BB ′. The economy will be
at E initially, and the value of national product will be OA measured in cloth. The increase
in the supply of capital shifts the economy to E ′. Cloth output rises, wine output falls, and
the national product rises to OB.

These output effects resemble those predicted by the Rybczynski theorem developed
in connection with the Heckscher–Ohlin model. An increase in the supply of a specific
factor raises the output of the industry using that factor and reduces the output of the other

Employment

R
ea

l 
W

ag
e

M
ea

su
re

d 
in

 C
lo

th

0 L1

EW

Q

EC

_
L

Q'

'CE

V
V'

'1L

FIGURE 5-5
An Increase in the Supply of Capital Used in Cloth Production
An increase in the supply of capital used in making cloth raises the marginal product
of labor in the cloth industry, shifting the demand curve for labor from EC to E ′

C , and
displacing equilibrium from Q to Q ′. Employment in the wine industry falls from OL1

to OL′
1, reducing wine output, and employment in the cloth industry rises from L̄ L1 to

L̄ L′
1, raising cloth output. The real wage measured in cloth rises from OV to OV ′.
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industry. This prediction holds for every set of prices at which the economy produces both
goods.

What happens to the earnings of the factors of production? There is, of course, an increase
in the real wage measured in cloth. It rises fromOV toOV′ in Figure 5-5. But it rises in terms
of wine as well, because relative prices have not changed. There is a decrease in the real
rental rate for land, whether measured in wine or cloth, because the wine industry becomes
less labor-intensive, reducing the marginal product of land. There is a decrease in the real
return to capital, whether measured in wine or cloth, because the cloth industry becomes
less labor-intensive, too, reducing the marginal product of capital. (The cloth industry uses
more labor and more capital, but becomes less labor-intensive, because of the increase in the
real wage measured in cloth. This implies an increase in the marginal product of labor and,
therefore, a decrease in the labor intensity of the cloth industry.) These effects on earnings
differ from those in the Ricardian and Heckscher–Ohlin models, where real earnings cannot
change unless goods prices change.

Factor Supplies and Trade

Suppose that Britain and Portugal have the same technologies and same supplies
of labor. Let Britain have more capital than Portugal, however, and Portugal more land than
Britain. What can we say about trade between them? When the relative price of cloth is
the same in both countries, which happens with free trade, Britain produces more cloth
than Portugal, and Portugal produces more wine. If tastes are the same in the two countries,
however, with unitary income elasticities of demand, their consumers will demand identical
combinations of wine and cloth. Therefore, Britain must export cloth, and Portugal must
export wine, just as they did in the simple Ricardian model.

How does trade affect the real earnings of land, capital, and labor? As Britain exports
cloth, the relative price of cloth had to be lower in Britain before trade was opened. By
implication, trade must raise that price in Britain and reduce it in Portugal, and the Haberler
theorem tells the rest of the story.

Trade must raise the real return to capital in Britain and reduce it in Portugal. Conversely,
trade must reduce the real rental rate for land in Britain and raise it in Portugal. These effects
are similar to those predicted by the Stolper–Samuelson theorem. Capital is abundant in
Britain, and land is abundant in Portugal. The opening of trade, then, raises the real earnings
of the abundant specific factor and reduces the real earnings of the scarce specific factor.

The effects on real wages are more complicated. As trade raises the relative price of cloth
in Britain, the real wage must fall in terms of cloth but rise in terms of wine. As the relative
price of cloth falls in Portugal, the real wage must rise in terms of cloth but fall in terms
of wine. When tastes are the same in the two countries, then, trade is beneficial to workers
in one country but harmful to workers in the other. If workers spend most of their incomes
on cloth, trade makes them worse off in Britain but better off in Portugal. (In the simple
Ricardian model, by contrast, trade makes workers better off in both countries, regardless of
their tastes. The real wage rises in each country in terms of its import good and is constant
in terms of its export good.)

In this example, trade is explained by differences in national endowments of specific
factors rather than differences in technologies, using predictions about output that resemble
those made by the Rybczynski theorem. Furthermore, the effect of trade on the real earn-
ings of the specific factors resemble those predicted by the Stolper–Samuelson theorem.
In consequence, many economists treat this specific-factor model as a version of the
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Economic Growth in the Modified Ricardian Model 93

Heckscher–Ohlin model rather than a version of the Ricardian model. In the short run,
they say, some factors of production are not mobile across industries. In the long run, all
factors are perfectly mobile. Therefore, the specific-factor model can be used to describe
the short-run behavior of an economy, and the factor-endowments model can be used to
describe its long-run behavior.

Tariffs and Factor Prices

When looking at the impact of a tariff in the Heckscher–Ohlin model, we used
the Stolper–Samuelson theorem to forecast the effects on real earnings. A tariff tended to
reverse the effects of trade by raising the real earnings of the scarce factor and reducing the
real earnings of the abundant factor.

Here, we can use the Haberler theorem. Suppose that Portugal imposes a tariff on imported
cloth. As the relative price of cloth will rise in Portugal, the tariff will raise the real return
to capital in Portugal and reduce the real rental rate for land, whether they are measured in
wine or cloth. It will also raise the real wage in terms of wine but reduce it in terms of cloth.

We would therefore expect owners of capital in Portugal to favor protection for the
Portuguese cloth industry, owners of land to oppose it, and the views of workers to depend
on their tastes. If they spend most of their incomes on cloth, we would expect them to
oppose protection; if they spend most of their incomes on wine, we would expect them
to favor it. Note that their views should not depend on the industry in which they work,
because they can move freely from industry to industry. If workers could not move at all,
their views would depend on their jobs. Workers in the Portuguese cloth industry would
join with the owners of capital in favoring protection for the cloth industry. Workers in the
Portuguese wine industry would join with the owners of land in opposing protection for the
cloth industry.

As a Portuguese tariff on imported cloth tends to reduce the relative price of cloth in
Britain, the effects on real earnings will be opposite in sign to those in Portugal. We should
therefore expect owners of capital in Britain to oppose protection for the Portuguese cloth
industry and owners of land in Britain to favor it. We should expect the views of British
workers to depend on their tastes, because the real wage will fall in terms of wine but rise
in terms of cloth.

ECONOMIC GROWTH IN THE MODIFIED RICARDIAN MODEL

In previous chapters, we used the Ricardian and Heckscher–Ohlin models to show
why trade takes place, how the terms of trade are determined and the gains from trade
distributed, and how trade affects the earnings of the factors of production. We did not
ask how trade patterns are altered by changes in factor supplies—capital formation and
population growth—or by technological change. But we have done most of the work needed
to deal with these matters. Therefore, let us look at economic growth.

Economic growth can reflect changes in factor supplies or changes in the quality of cap-
ital and labor and in the efficiency with which they are used. Changes in factor supplies are
easiest to analyze, and we will focus on capital formation because its effects are less compli-
cated than these of population growth. When numbers of persons and workers change, the
principal measures of economic growth may not move together; an increase in total output
due to population growth may not raise output per person or output per worker. Population
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94 Factor Substitution and a Modified Ricardian Model

growth and technological change are examined in Chapter 6, using the Heckscher–Ohlin
model.

We will not explore the underlying reasons for capital formation—the motives for saving
and investment. Nor will we ask what happens while it is occurring and raising the demand
for capital equipment—the looms needed to make cloth in this chapter or the mills and
tractors needed to make steel and grow corn in the next chapter. In the spirit of earlier
chapters, we will concentrate on the long-run effects of capital formation by asking how
an increase in the capital stock affects the terms of trade, the gains from trade, and the real
earnings of labor, land, and capital.

To answer this question systematically, however, we must subdivide it into three: (1) How
does capital formation affect the output mix in the growing country and the real earnings of
the factors of production before it has affected the terms of trade? (2) How does the change
in the output mix affect the terms of trade and the distribution of the gains from trade?
(3) How does the change in the terms of trade affect real earnings.

Effects on Outputs and Real Earnings at Constant Terms of Trade

We answered the first question completely when we showed how a change in
the capital stock affects the transformation curve and the labor market. Our results are
reproduced in Figures 5-6 and 5-7 and can be used to summarize our principal findings.
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FIGURE 5-6
Capital Formation and the Demands for Cloth and Wine
The British transformation curve is Z1Z2. When the relative price of cloth is equal to
the slope of AA′, the output point is E , where cloth output is OX1 and wine output
is OX2. Real national product is OA in terms of cloth. Consumption takes place at C ,
where the indifference curve U1 is tangent to AA′. Britain exports ED cloth and imports
DC wine. Capital formation shifts the transformation curve to Z ′

1Z2. When the terms of
trade are unchanged and thus equal to the slope of BB′, the output point is E ′, where
cloth output rises to OX ′

1 and wine output falls to OX ′
2. Real national product rises to

OB in terms of cloth. Consumption takes place at C ′, where the indifference curve U2 is
tangent to BB ′. Britain’s export supply rises to E ′ D′ cloth, and its import demand rises
to D′C ′ wine.
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FIGURE 5-7
Capital Formation and Real Earnings
Capital formation in Britain raises the marginal product of labor in the cloth industry,
shifting the demand curve for labor from EC to E ′

C and displacing equilibrium from Q
to Q ′. Employment in the wine industry falls from OL1 to OL′

1, and employment in the
cloth industry rises from L̄ L1 to L̄ L′

1. The real wage measured in cloth rises from OV to
OV ′. When Britain’s terms of trade deteriorate, however, so that the relative price of
wine rises, the demand for labor rises in the wine industry. It is shown here to rise from
EW to E ′

W, displacing equilibrium to Q ′′ and restoring employment in each industry to
what it was initially. The real wage rises to OV ′′ measured in cloth and is unchanged
measured in wine.

In Figure 5-6, the British transformation curve is Z1Z2 initially, and the relative price of
cloth is given by the slope of the line AA′. The British economy produces at E . An increase
in Britain’s capital stock shifts the transformation curve to Z ′

1Z2, just as it did in Figure 5-4.
When the terms of trade remain unchanged, the British economy produces at E ′, so cloth
output rises and wine output falls.

In Figure 5-7, labor-market equilibrium is at Q initially, and the real wage in terms of cloth
is OV yards. Capital formation raises the marginal product of labor in the cloth industry,
shifting its demand curve from EC to E ′

C , so labor-market equilibrium is displaced to Q′.
Employment in the wine industry falls, employment in the cloth industry rises, and the real
wage rises in terms of cloth toOV ′ yards, which means that it rises in terms of wine as well,
because relative prices have not changed.

The remaining results follow directly. As the real wage rises in terms of wine and cloth,
the marginal products of labor must rise in the wine and cloth industries. Therefore, the
marginal products of land and capital must fall. Capital formation reduces the real rental
rate for land and the real return to capital.

Effects on the Terms of Trade and Gains from Trade

If Britain were too small to influence world prices, the story would end here. Capital
formation in Britain would not affect the terms of trade, and Britain would appropriate the
whole gain in welfare resulting from domestic capital formation. In Figure 5-6, British
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96 Factor Substitution and a Modified Ricardian Model

consumers would move from point C on the indifference curveU1 to point C ′ on the higher
indifference curve U2. Portuguese consumers would stay where they were initially.

When Britain is large enough to influence world prices, we must go on to answer ques-
tions (2) and (3), concerning the effect of capital formation on the terms of trade and its
implications for the gains from trade and for real earnings in Britain and Portugal.

When British consumers move from C to C ′ in Figure 5-6, they demand more wine
and cloth. But capital formation reduces wine output and raises cloth output. Therefore,
it generates an excess demand for wine matched by an excess supply of cloth. Britain’s
demand for wine imports rises from DC to D ′C ′, and its supply of cloth exports rises from
ED to E ′D ′.

The effects on Britain’s terms of trade are shown in Figure 5-8, using offer curves. The
British offer curve isOJ initially. The Portuguese offer curve isOJ∗. The two curves intersect
at W , where Britain imports OZ wine and exports ZW cloth. Britain’s terms of trade are
given by the slope of OF, passing through W and measuring the relative price of cloth. As
capital formation in Britain generates an excess demand for wine and an excess supply of
cloth at the initial terms of trade, Britain’s demand for wine imports rises from OZ to OZ′,
and Britain’s supply of cloth exports rises from ZW to Z ′Y.5 Therefore, the point Y must
lie on the new British offer curve, which is OJ ′. Equilibrium in trade between Britain and
Portugal is displaced to W ′, and Britain’s terms of trade deteriorate. The new terms of trade
are given by the slope of OF ′, which is flatter than OF.
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FIGURE 5-8
Capital Formation and the Terms of Trade
The British offer curve is OJ, and the Portuguese offer curve is OJ ∗. Equilibrium is
established initially at W, where Britain imports OZ wine and exports ZW cloth. Britain’s
terms of trade (the relative price of cloth) are given by the slope of OF. Capital formation
in Britain increases the British demand for wine imports to OZ ′ and the British supply of
cloth exports to Z ′Y. The British offer curve becomes OJ ′, and equilibrium is displaced to
W ′. Britain’s terms of trade are given by the slope OF ′ and have therefore deteriorated.

5The slope ofOF in Figure 5-8 corresponds to the slope of AA′ in Figure 5-6; the distancesOZ andOZ′

correspond to the distances DC and D′C′; and the distances ZW and Z ′Y correspond to the distances
ED and E′D′
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FIGURE 5-9
Capital Formation and the Gains from Trade
The transformation curve Z ′

1Z2 is reproduced from Figure 5-6, where the relative price of
cloth was equal to the slope of the line BB ′. If Britain’s terms of trade did not deteriorate,
it would produce at E ′ and consume at C ′, on the indifference curve U2. When Britain’s
terms of trade deteriorate, three outcomes are possible. In the case shown here, the
relative price of cloth falls until it is equal to the slope of II ′, displacing the output point
from E ′ to E ′′ and displacing the consumption point from C ′ to C ′′. As C ′′ lies on the
indifference curve U1 (the one that British consumers reached before the increase in
the capital stock), the gains from economic growth are exactly offset by the reduction
in the gains from trade due to the deterioration in the terms of trade.

The effects on economic welfare in Britain are analyzed in Figure 5-9. It is based on
Figure 5-6, showing once again the new transformation curve, Z′

1Z2. If Britain’s terms of
trade did not change, capital formation would cause Britain to produce at E ′ and consume
at C ′, and consumers would reach the indifference curveU2. They would be better off than
they were initially. When the terms of trade deteriorate, however, they may be better or
worse off.

Consider the line II ′ in Figure 5-9. It is drawn to connect the transformation curve with
the indifference curve U1, the one on which British consumers began, before the increase
in the capital stock. The slope of this line serves to classify three possibilities:

1. If the new terms of trade are equal to those given by the slope of II ′, the
deterioration in the terms of trade is just large enough to offset the welfare gain
from capital formation. British consumers are driven back to the indifference curve
U1. They do not gain or lose from capital formation.

2. If the new terms of trade are more favorable than those given by the slope of
II ′, the deterioration in the terms of trade is not large enough to offset the welfare
gain from capital formation. British consumers cannot reach the indifference curve
U2 but can reach one higher than U1. They are better off than they were initially.

3. If the new terms of trade are less favorable than those given by the slope of
II ′, the deterioration in the terms of trade more than offsets the welfare gain from
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98 Factor Substitution and a Modified Ricardian Model

capital formation. British consumers are driven back to an indifference curve lower
than U1. They are worse off than they were initially.

The third case is described as immiserizing growth, and much theoretical work has been
devoted to the conditions under which it can happen. It is most likely to occur when the
Portuguese demand for British cloth is inelastic and when it is comparatively difficult
for Britain to move from cloth to wine production. (It has been shown, moreover, that
immiserizing growth testifies to poor trade policy. It cannot occur when a country imposes
an “optimum” tariff on imports, a notion defined precisely in Chapter 9.)

Note that the increase in welfare occurring in the second case will not be realized fully
unless incomes are redistributed within Britain. We have already seen that capital formation
reduces the real return to capital in Britain, and we are about to show that the deterioration
in the terms of trade reinforces that effect, even when it is not large enough to cause
immiserizing growth. Hence, consumers whose incomes derive from the ownership of
capital will be made worse off by growth, even when a “typical” consumer reaches an
indifference curve higher than U1. It is therefore most accurate to say that growth has
the potential to raise welfare, contingent on a redistribution of income that compensates
consumers whose incomes derive from the ownership of capital and are therefore reduced
by growth.

Additional Effects on Real Earnings

How does the deterioration in Britain’s terms of trade affect the real earnings of
the factors of production? The answer is given by Figure 5-7, where we saw that capital
formation raised the marginal product of labor in Britain’s cloth industry, shifted the indus-
try’s demand curve to E ′

C , and displaced labor-market equilibrium to Q′. Employment rose
by L1L ′

1 in the cloth industry and fell by the same amount in the wine industry. The real
wage rose by VV ′ measured in cloth. We have now to add the effects of the deterioration in
Britain’s terms of trade, reflecting the reduction in the relative price of cloth.

At the start of this chapter, the wine industry’s demand curve for labor was obtained by
dividing the relative price of cloth into the marginal product of labor. Therefore, a reduction
in the relative price of cloth shifts that curve upward from EW to E ′

W in Figure 5-7. This
shift displaces labor-market equilibrium to some such point as Q′′. Employment rises in the
wine industry, compared to the situation at Q′, and falls in the cloth industry.6 The effects of
the movement to Q′′ are described completely by the Haberler theorem. The deterioration
in the terms of trade reduces the real return to capital and raises the real rental rate for land,
whether they are measured in wine or cloth. It raises the real wage measured in cloth, but
reduces the real wage measured in wine.

Combining these effects with those involved in the earlier movement from Q to Q′, we
get clear-cut results for the return to capital. The real return was lower at Q′ than at Q,
and it is even lower at Q′′. Therefore, capital formation in Britain reduces the real return
to British capital, whether it is measured in wine or cloth. One other result is also clear.
The real wage in terms of cloth was higher at Q′ than at Q, and it is even higher at Q′′.
Therefore, capital formation in Britain raises the real wage in terms of cloth, the good that
uses capital. But the real wage in terms of wine can rise or fall, depending on the size of

6The shift from Q′ to Q′′ in Figure 5-7 corresponds to the shift of the output point from E ′ to E ′′ in
Figure 5-9.
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the reduction in the relative price of cloth, and the effect on the real rental rate for land is
likewise ambiguous.

The reasons for these ambiguities are shown by the special case depicted by Figure 5-7.
Point Q′′ has been placed vertically above the initial point Q, which says that the relative
price of cloth falls by just enough to restore the initial pattern of employment.7 In this
special case, the marginal products of labor and land in the wine industry are the same as
they were initially, because the land–labor ratio is the same. Capital formation does not
affect the real wage or real rental rate when they are measured in wine. But it raises the real
rental rate measured in cloth, because of the reduction in the relative price of cloth.

In this special case, then, these are the combined effects of capital formation shown by
the movement from Q to Q′′ in Figure 5-7:

In Terms of:

Real Earnings of: Wine Cloth

Labor Constant Increase
Land Constant Increase
Capital Decrease Decrease

If the reduction in the relative price of cloth were larger than the one implied by the shift
in the demand curve to E ′

W, employment in the wine industry would exceed OL1 workers.
The real wage would fall in terms of wine (but would rise by more in terms of cloth), and
the real rental rate for land would rise in terms of wine. If the reduction in the relative price
of cloth were smaller than the one implied by the shift to E ′

W, employment would not reach
OL1 workers. The real wage would rise in terms of wine (but would rise by less in terms of
cloth), and the real rental rate for land would fall in terms of wine.

Effects on the Portuguese Economy

Capital formation in Britain can affect Portugal, but only when it leads to a deteri-
oration in Britain’s terms of trade. When Britain is too small to influence world prices, the
Portuguese economy is not affected.

A deterioration in Britain’s terms of trade is, of course, an improvement in Portugal’s
terms of trade, and it raises economic welfare in Portugal. In effect, the deterioration in
Britain’s terms of trade redistributes from Britain to Portugal some of the welfare gains
from capital formation in Britain.

The effects on real earnings are equally simple. They are described completely by the
Haberler theorem. The real return to capital falls in Portugal, and the real rental rate rises,
whether measured in wine or cloth. The real wage falls in terms of wine and rises in terms
of cloth. Capital formation in Britain makes Portuguese landlords better off and capitalists
worse off, and it has an uncertain effect on Portuguese workers. If those workers consume
much cloth and little wine, they benefit from capital formation in Britain. If they consume
much wine and little cloth, they suffer.

7By implication, wine output is what is was initially, because the same quantities of land and labor are
used in wine production, but cloth output is larger, because more capital is used in cloth production
along with the initial quantity of labor.
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100 Factor Substitution and a Modified Ricardian Model

Capital Formation in Portugal

We have dealt thus far with capital formation in Britain, which exports the good
that uses capital. We found that it worsens Britain’s terms of trade and gives rise to the
possibility of immiserizing growth. Consider the effects of capital formation in Portugal,
which imports the good that uses capital.

The effects on the output mix are the same as before. The transformation curve for
Portugal shifts outward in the manner described by Figure 5-6. If Portugal begins at a point
such as E , capital formation moves it to a point such as E ′, where real national product is
larger and cloth output is larger, too, but wine output is smaller. The increase in real national
product raises consumers’ incomes, and they demand more wine and cloth. Accordingly,
Portugal displays an excess demand for wine matched by an excess supply of cloth.

But Portugal exports wine and imports cloth. Therefore, an excess demand for wine
reduces its supply of wine exports, and an excess supply of cloth reduces its demand for cloth
imports. Portugal’s offer curve shifts inward, instead of shifting outward as did the British
offer curve in Figure 5-8. But an inward shift of the Portuguese offer curve has the same
effect as an outward shift of the British offer curve. It depresses the relative price of cloth.

By implication, capital formation in Portugal improves the Portuguese terms of trade,
adding to the increase in economic welfare that results directly from economic growth. It
cannot produce immiserizing growth. By worsening the British terms of trade, moreover, it
reduces economic welfare in Britain. Contrasting the effects of capital formation in Britain
and Portugal, we find:

Economic Welfare
Location of
Capital Formation Britain Portugal

Britain Ambiguous Increase
Portugal Decrease Increase

As capital formation reduces the relative price of cloth whether it occurs in Britain or
Portugal, the effects on earnings are symmetrical. The changes in the real earnings of labor,
land, and capital that take place in Portugal when capital formation occurs in Portugal are the
same as those that take place in Britain when capital formation occurs in Britain. Similarly,
the changes that take place in Britain when capital formation occurs in Portugal are the
same as those that take place in Portugal when capital formation occurs in Britain.

SUMMARY

In the modified Ricardian model, one factor is specific to each industry. Another
factor, labor, is mobile across industries. The real wage of labor in each industry is equal to
its marginal product in that industry. The requirements of equilibrium in the labor market
determine the allocation of the labor force and, therefore, the output of each industry.

The effects of a change in relative prices are described by the Haberler theorem. An
increase in the relative price of cloth raises employment in the cloth industry and reduces
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Questions and Problems 101

employment in the wine industry. Therefore, it raises the real wage in terms of wine but
reduces it in terms of cloth. Furthermore, it raises the real return to capital, the factor specific
to the cloth industry, and reduces the real rental rate for land, the factor specific to the wine
industry. The Haberler theorem also serves to predict the distributional effects of a tariff.

An increase in the supply of one specific factor raises output in the industry using that
factor and reduces output in the other industry. By implication, countries with different
supplies of specific factors will have different transformation curves and will trade with one
another. The country that is well supplied with capital will export cloth. The country that is
well supplied with land will export wine.

The welfare effects of capital formation depend on the trade pattern. If the growing
country exports the good that uses capital, then the other country gains, and the growing
country can gain or lose, depending on the size of the deterioration in its terms of trade
compared to the direct welfare-raising effect of capital formation. If the growing country
imports the good that uses capital, then the other country loses, and the growing country
gains, because capital formation improves its terms of trade.

Capital formation reduces the real return to capital in the growing country. Its effects on
other real earnings, however, depend on the good in which they are measured and on the
new employment pattern. The effects on real earnings in the other country are given by the
Haberler theorem.

RECOMMENDED READINGS

The modern version of the specific-factor model is developed in Michael Mussa, “Tariffs
and the Distribution of Income: The Importance of Factor Specificity, Substitutability, and Intensity
in the Short and Long Run,” Journal of Political Economy, 82 (November 1974). On the use of the
specific-factor model to describe short-run equilibrium and the factor-endowments model to describe
long-run equilibrium, see J. Peter Neary, “Short-Run Capital Specificity and the Pure Theory of
International Trade,” Economic Journal, 88 (September 1978).

For a different and interesting combination of specific-factor and factor-endowments mod-
els, see Kalyan K. Sanyal and Ronald W. Jones, “The Theory of Trade in Middle Products,” American
Economic Review, 72 (March 1982).

On conditions likely to produce immiserizing growth, see Jagdish Bhagwati, “Immiserizing
Growth: A Geometrical Note,” Review of Economic Studies, 25 (June 1955), reprinted in American
Economic Association, Readings in International Economics (Homewood, Ill.: Richard D. Irwin,
1968), ch. 18.

QUESTIONS AND PROBLEMS

(1) The Dutch tulip industry uses land and labor. The bicycle industry uses capital and labor.
Labor is perfectly mobile across industries. Holland exports tulips and is large in world markets (a
change in the supply of tulip exports affects the world price of tulips). Show how capital formation
affects the terms of trade, Dutch outputs of tulips and bicycles, and the real earnings of the factors of
production measured in tulips and bicycles. Can capital formation be immiserizing? Explain.

(2) Use the information in (1), but hold the terms of trade constant. Show how an increase
in the Dutch labor force affects the outputs of tulips and bicycles and the real earnings of the factors
of production measured in tulips and bicycles.

(3) Use your answer to (2) to explain why you could not predict the sign of the change in
the terms of trade if you let them change.
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102 Factor Substitution and a Modified Ricardian Model

(4) Use the information in (1), but hold the terms of trade constant. Show how an invention
that raises the marginal products of capital and labor in the Dutch bicycle industry affects the outputs
of tulips and bicycles and the real earnings of the factors of production measured in tulips and bicycles.

(5) Use your answer to (4) to explain why you could predict the sign of the change in the
terms of trade if you let them change. Which way would they move? How would the change in the
terms of trade affect the real return to land measured in tulips and bicycles?

(6) How would the change in the terms of trade predicted in your answer to (5) affect the
real earnings of the factors of production in a country importing tulips and exporting bicycles? Who
might favor a tariff on Dutch tulips?
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6

Factor Substitution and the
Heckscher–Ohlin Model

THE ISSUES

Factor substitution does not change the Heckscher–Ohlin model as much as it
changed the Ricardian model. Its main effect is to alter the shape of the transformation curve.
Instead of having two straight-line segments, it becomes a smooth curve, and every point
becomes a full-employment output point. Nevertheless, the methods used to illustrate factor
substitution allow us to explore more thoroughly some of the issues raised in earlier chapters:

• How factor endowments influence production and trade.

• How trade and tariffs affect the real earnings of the factors of production.

• How capital formation, population growth, and changes in technology affect pro-
duction, trade, and economic welfare.

We begin by introducing the techniques needed to depict factor substitution in the Heck-
scher–Ohlin model.

ANOTHER WAY TO DEPICT FACTOR SUBSTITUTION

In the modified Ricardian model, labor was perfectly mobile within the economy,
and firms were able to combine various amounts of labor with fixed amounts of land or
capital. In the Heckscher–Ohlin model, both factors of production, labor and capital, are
perfectly mobile, and firms are able to combine various amounts of labor with various
amounts of capital.

The choices confronting an individual firm are described by isoquants like the curve IC
in Figure 6-1. Each point on an isoquant defines a combination of labor and capital that
can be used to grow a single bushel of corn. At Q, for example, the firm uses OL1 labor
and OK1 capital. (We will come back to the assumption that corn is grown with labor and
capital rather than labor and land.)
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FIGURE 6-1
An Isoquant for the Corn Industry
The isoquant IC shows the combinations of labor and capital that a firm can use to
produce a single bushel of corn. At Q, for example, the firm can use OL1 labor and
OK1 capital to produce 1 bushel. As the slope of OQ measures the capital–labor ratio,
it determines the marginal products of capital and labor when the firm produces at Q.
The slope of lC is equal to the ratio of marginal products, and the least-cost combination
of capital and labor is given by the tangency between lC and a line such as DD′ having
a slope equal to the relative price of labor.

If the firm confronting the isoquant IC wants to use less capital, it must use more labor.
Otherwise, it cannot produce as much corn. But the shape of the isoquant makes a stronger
statement. As the firm uses less and less capital, it must use increasingly large amounts of
labor to hold corn output constant. The isoquant is bowed inward (concave). This proposition
is proved algebraically in Section 4 of Appendix A. It follows from an assertion made in
Chapter 5 that the marginal products of capital and labor depend on the capital–labor ratio,
because the shape of the isoquant depends on those marginal products.

Suppose that the marginal product of capital is 4 bushels of corn and that the marginal
product of labor is 2 bushels. If the firm reduces its use of capital by one bushel, its output
of corn will fall by 4 bushels, and it must hire 2 more workers to keep corn output constant.
Along any isoquant, then,

decrease in capital × marginal product of capital

= increase in labor × marginal product of labor.
Therefore,

decrease in capital
increase in labor

= marginal product of labor
marginal product of capital

.

The slope of the isoquant IC , showing the rate at which capital can be replaced by labor
without affecting output, is given by the ratio of marginal products. As production becomes
more labor-intensive, however, the marginal product of labor falls and the marginal product
of capital rises. Therefore, the isoquant gets flatter.
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Another Way to Depict Factor Substitution 105

Two more propositions follow from this one:

1. All corn isoquants will look just like IC . To be precise, their slopes will equal
the slope of IC at points that lie on a straight line drawn from the origin. Where
they cross the line OQ, for example, all corn isoquants will have slopes equal to
the slope of DD′, which is tangent to IC at Q.

2. A profit-maximizing firm will choose that factor combination at which the
slope of an isoquant is equal to the relative price of labor. If the relative price of
labor is given by the slope ofDD′, the firm will go to Q, whereDD′ is tangent to IC .

The first proposition follows from the fact that marginal products depend entirely on
the capital–labor ratio. When the firm produces at Q, however, the capital–labor ratio is
given by the slope of the line OQ, which is, of course, the same at every point on OQ.
Therefore, the ratio of marginal products is the same at every point on OQ. We have just
seen, moreover, that the slope of an isoquant is equal to the ratio of marginal products.
Therefore, the slopes of all corn isoquants must be the same where they cross OQ. The
second proposition follows from a statement made earlier. A profit-maximizing firm uses
those quantities of labor and capital at which the marginal product of labor is equal to the
real wage and the marginal product of capital is equal to the real return. Therefore, we can
substitute the real wage for the marginal product of labor and substitute the real return for
the marginal product of capital:

decrease in capital
increase in labor

= real wage
real return

= wage rate
price of corn

× price of corn
return to capital

= wage rate
return to capital

,

which is, of course, the relative price of labor.1

Working back from this last proposition, let us see what we can say about the behav-
ior of the firm when we know the shape of the corn isoquant and the relative price of

1This condition can be derived from the simple assumption that a firm will always minimize the cost
of producing any output. Suppose that the slope of DD′ in Figure 6-1 is equal to the relative price of
labor and that the firm begins by using OL1 labor and OK1 capital to produce a bushel of corn. The
total cost of producing the bushel will be OD′ in terms of capital:

total cost = (quantity of capital × return to capital) + (quantity of labor × wage rate)

and the total cost in terms of capital will be

total cost
return to capital

= quantity of capital + quantity of labor × wage rate
return to capital

But the quantity of capital is OK1, the quantity of labor is OL1, and the relative price of labor is
L1Q/L1D = K1D′/K1Q = K1D′/OL1. Therefore,

total cost
return to capital

= OK1 + OL1×
K1D′

OL1
= OK1 + K1D′ = OD′.

Suppose that the firm attempts to reduce its total cost below OD′. It cannot reach IC . By implication,
it cannot grow a bushel of corn at less cost than OD′. Suppose instead that the firm chooses a point on
IC other than Q. The total-cost line passing through that point will lie above DD′, and total cost in
terms of capital will exceed OD′. The combination of labor and capital shown at Q is the least-cost
combination when the relative price of labor equals the slope of DD′.
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106 Factor Substitution and the Heckscher–Ohlin Model

labor. We know what point the firm will choose on a corn isoquant—the amounts of labor
and capital it will use to grow the quantity of corn corresponding to that isoquant. There-
fore, we know the capital–labor ratio or capital intensity of corn production, and it will
be the same at each level of corn output, because it depends entirely on the relative price
of labor. We also know the marginal products of labor and capital, because they depend
on the capital intensity of corn production. Therefore, we know the real wage of labor
and real return to capital. Finally, we know that an increase in the relative price of labor
will cause the firm to substitute capital for labor, raising the capital intensity of corn pro-
duction at each output level. This will raise the real wage and reduce the real return to
capital.

Allocating Capital

Labor can move freely from industry to industry. Capital can move, too, given
enough time.

Before capital can be used to manufacture steel, it must be invested in machinery and
buildings. Call those investments “mills” for brevity. Before it can be used to grow corn,
capital must be invested in some other form. Land is needed to grow corn, but land must be
improved by applying capital—cleared, irrigated, and fertilized—and must be worked with
the help of machinery. Suppose that the supply of land is fixed, but that the supply available
for growing corn depends on the amount of capital invested in it. Call those investments
“tractors” for brevity.2

At any moment in time, part of the economy’s capital will be invested in mills, and the
rest in tractors. The economy will resemble the modified Ricardian model. It will have
one mobile factor (labor) and two specific factors (mills and tractors). But capital can be
reallocated gradually. Mills and tractors depreciate with age and use, and their owners must
set aside funds to replace them. If those funds are used to maintain the numbers of mills
and tractors, the supply of capital will not change, and its allocation will not change. This
is what will happen in long-run equilibrium, when a dollar of capital earns the same return
in every potential use—whether invested in a mill or in a tractor. If that equilibrium is
disturbed, however, the number of mills and tractors will begin to change.

Let there be an increase in the relative price of corn. The Haberler theorem for the
specific-factor model tells us what will happen in the short run. There will be an increase in
the real return to tractors, the form of capital used specifically to grow corn, and a decrease
in the real return to mills, the form used specifically to make steel. This will raise the return
on a dollar of capital invested in a tractor, compared to the return on a dollar invested in
a mill. Farmers will start to invest in additional tractors. They can obtain the funds they
need to increase the number of tractors by borrowing from firms that manufacture steel,
because they can pay more for the use of those funds than steel producers can earn by
replacing their old mills. There need be no change in the quantity of capital—it is constant
here—but it will be reallocated. The number of tractors will rise, and the number of mills
will fall.

2To be realistic, we might want to assume that the supply of land available for growing corn rises by
smaller and smaller amounts as additional tractors are used to cultivate a fixed quantity of raw land
(that the law of diminishing returns applies to investments in land). But we will assume for simplicity
that the supply of land rises in proportion to the number of tractors. We can then represent the quantity
of land used for growing corn by the quantity of capital invested in it.
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Another Way to Depict Factor Substitution 107

This way of looking at the role of capital is somewhat artificial, but it is more realistic than
the approach adopted in many presentations of the Heckscher–Ohlin model. That approach
assumes that there is a “machine” that can be used with equal ease to make steel or grow
corn. The supply of capital is measured in machines and is freely transferable between the
two activities. There is, of course, no such machine. When we treat capital more realistically,
however, we must be very clear about our findings. They hold only in the long run, when
the supply of capital is allocated optimally between mills and tractors, so that the return to
a dollar of capital is the same in both uses.

Equilibrium in the Factor Markets

Figure 6-2 shows one way to describe long-run equilibrium in an economy of this
sort. The isoquant IC shows how labor and capital (tractors) can be combined to grow corn.
The isoquant IS shows how labor and capital (mills) can be combined to make steel. Repre-
sent the relative price of labor by the slope of the lineDD′, and give the economy enough time
to allocate capital optimally between mills and tractors. Corn will be grown by the method
shown at C . The capital intensity of corn production is given by the slope of OC, showing
how much capital is invested in tractors for each worker growing corn. Steel will be manufac-
tured by the method shown at S. The capital intensity of steel production is given by the slope
ofOS, showing how much capital is invested in mills for each worker making steel. AsOS is
steeper thanOC, steel is the capital-intensive good, as it was in Chapter 4. The shapes of the
isoquants in Figure 6-2 generate this ordering of factor intensities at all sets of factor prices.
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FIGURE 6-2
The Output Mix with Flexible Factor Intensities
Factor supplies are OL̄ labor and OK̄ capital. The relative price of labor is given by the
slope of the line DD ′. As it is tangent to IC at C , the slope of OC gives the capital–labor
ratio in corn production. As it is tangent to IS at S, the slope of OS gives the capital–labor
ratio in steel production. Steel is more capital intensive than corn. The full-employment
point is T, where the economy produces OT corn and NT steel. (The line NT is parallel
to OS, measuring the capital intensity of steel production.) When factor intensities can
vary, however, there are many full-employment points. They lie on the curve OTN.
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108 Factor Substitution and the Heckscher–Ohlin Model

The economy is endowed with OL̄ workers and OK̄ dollars of capital. Therefore, it
can employ both factors fully by producing at T . It can grow OT bushels of corn and
can manufacture NT tons of steel. If factor intensities were fixed, T would be the only full-
employment point. When factor intensities can vary, it is only one of many full-employment
points that can be reached in the long run. They are the points on the curve OTN.

THE MODIFIED HECKSCHER–OHLIN MODEL

To show how the Heckscher–Ohlin model behaves with factor substitution, we
have first to show how market forces generate the curve OTN, and then use it to derive the
transformation curve for an economy having OL̄ labor and OK̄ capital.

Factor Prices and Factor Intensities

The curve OTN is generated by the influence of factor prices on firms’ decisions
about factor intensities. Figure 6-3 shows what they do. The corn isoquant IC is drawn as
before. The steel isoquant IS is inverted and its origin placed at N , so the amounts of capital
and labor used in making steel are measured from that point. Begin as before by letting the
relative price of labor equal the slope of IC atC and the slope of IS at S. The capital intensity
of corn production is given by the slope of OC, and the capital intensity of steel production
is given by the slope of NS. Both factors of production will be fully employed when the
economy winds up at T . Now raise the relative price of labor by letting it equal the slope
of IC at C ′ and the slope of IS at S′. The capital intensity of corn production is given by the
slope of OC′, and the capital intensity of steel production is given by the slope of NS′. Both
factors of production will be fully employed when the economy winds up at T ′. The points
T and T ′ lie on the curveOTN, which traces the whole set of full-employment output points.

When the economy moves from T to T ′, both industries become more capital-intensive.
How can this happen when the supply of capital is fixed? A movement from T to T ′ raises
the output of corn, the labor-intensive good, and reduces the output of steel, the capital-
intensive good. This change in the output mix reduces the demand for capital, offsetting the
shift by each industry to a more capital-intensive method of production.

The same result can be obtained by starting with a change in the output mix rather than
a change in factor prices. Let there be an increase in corn output and a decrease in steel
output. The demand for labor rises, because corn is more labor-intensive than steel, and
this raises the relative price of labor. Farmers are induced to substitute capital for labor and
thus move along IC from C to C ′, raising the capital intensity of corn production. Steel
firms do so, too, and thus move along IS from S to S′, raising the capital intensity of steel
production. Both industries substitute capital for labor, making way for an increase in the
output of the labor-intensive good. With factor substitution, a change in the output mix
leads to a change in factor prices that leads, in turn, to changes in factor intensities, which
maintain equilibrium in the factor markets.

Goods Prices and Factor Prices

There is a relationship between the curve OTN and the transformation curve. It is
depicted in Figure 6-4. The lower part shows what we have seen before: the fixed supplies
of labor and capital, OL̄ and OK̄ , and the curve OTN. It also shows the isoquants IC and IS
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FIGURE 6-3
Factor Prices, Factor Intensities, and the Output Mix
The corn isoquant IC is drawn as it was in Figure 6-2. The steel isoquant IS is inverted;
the factors used in making steel are measured from N. When the relative price of labor
equals the slopes of IC at C and IS at S, the full-employment point is T . The economy
produces OT corn and NT steel. When the relative price of labor equals the slopes of IC

at C ′ and IS at S′, the full-employment point is T ′. Corn output rises to OT ′, and steel
output falls to NT ′. Thus, a shift from steel to corn output raises the demand for labor
and reduces the demand for capital, because corn is the labor-intensive commodity. The
relative price of labor rises, inducing both industries to substitute capital for labor and
thus adopt more capital-intensive methods; OC ′ is steeper than OC, and NS ′ is steeper
than NS.

that relate to the output levels obtained at T . The corn and steel isoquants are tangent to each
other because the economy produces at T only when the slopes of both isoquants are equal
to the relative price of labor, which means that their slopes are equal to each other. The upper
part of the diagram shows the transformation curve Z1QZ2 that corresponds toOTN and the
output point Q that corresponds to T . The transformation curve is bowed outward, because
changes in output lead to changes in factor intensities that alter the marginal products of
labor and capital. Furthermore, the slope of the transformation curve is equal in equilibrium
to the relative price of corn.

The upper part of Figure 6-4 can be derived from the lower part. Details are provided in
Note 6-1. The text attached to the diagram explains how to move from T to Q. The two
parts of the diagram taken together provide a great deal of information about the behavior
of the economy.
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FIGURE 6-4
Equilibrium in Factor and Goods Markets
When OL̄ labor and OK̄ capital are used to grow corn, output is OZ1 bushels. When
they are used to make steel, output is OZ2 tons. Output points on the straight line
ON correspond to output points on the straight line Z1 Z2, and this fact can be used
to connect points on the curve OTN with points on the transformation curve Z1 QZ2.
Start at T on OTN. Hold corn output constant by moving along the corn isoquant IC

until it intersects ON at T ′. As T ′ corresponds to Q ′, corn output at both T ′ and T is OX1

bushels. Returning to T , hold steel output constant by moving along the steel isoquant
IS until it intersects ON at T ′′. As T ′′ corresponds to Q ′′, steel output at both T ′′ and T is
OX2 tons. These are the outputs at Q on the transformation curve Z1 QZ2. The relative
price of labor is given at T by the slopes of the isoquants. The relative price of corn is
given at Q by the slope of the transformation curve. To move from Q to T , go first to
Q′, keeping corn output constant, then to T ′ to find the isoquant IC corresponding to
corn output at Q′. Move along that isoquant to T . (The movement between Q and Q′

is equivalent to the movement along IC between T and T ′.)

Let us summarize that information by setting the relative price of corn equal to the slope
of the transformation curve at Q, causing the economy to produce at Q. Corn output is OX1

bushels, and steel output isOX2 tons. The text attached to the diagram tells us how to locate
T, the counterpart of Q. The slopes of the isoquants at T tell us the relative price of labor,
and the slopes of the lines OT and NT tell us the capital intensities chosen by corn and steel
producers. Those intensities, in turn, give us the marginal products of labor and capital,
which are equal to the real earnings of labor and capital. The real wage of labor measured in
corn equals the marginal product of labor in corn production, and the real wage measured

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.007
https://www.cambridge.org/core


The Modified Heckscher–Ohlin Model 111

Note 6-1
Deriving a Transformation Curve from Factor-Market Information

If the economy shown in Figure 6-4 specialized completely in corn, it would be at
N in the lower part of the diagram, and its output would be some such quantity as
OZ1 bushels. (Point Z1 is drawn to lie directly above N .) If the economy specialized
completely in steel, it would be at O in the lower part of the diagram, and its output
would be some such quantity as OZ2 tons. (Point Z2 is chosen arbitrarily.)

Draw the straight lines ON and Z1Z2, and note the relationship between them.
When the economy produces at T ′, a point onON, it will find itself at Q′, the point on
Z1Z2 that lies vertically above T ′. This relationship derives from the assumption that
returns to scale are constant in each industry. Suppose that the economy produces at
the middle of ON, using half its labor and capital to grow corn and the rest to make
steel. Its outputs will be halfOZ1 and halfOZ2, putting it at the middle of Z1Z2. Thus,
movements along the straight line ON correspond to movements along the straight
line Z1Z2.

Now, start at T on the curve OTN, and move along the corn isoquant IC until you
reachON at T ′. As corn output is constant at all points on IC and is the same at T ′ and
Q′, it must be OX1 bushels at T . Next, return to T and move along the steel isoquant
IS until you reach ON at T ′′. As steel output is constant at all points on IS and is the
same at T ′′ and Q′′, it must be OX2 tons at T . But OX1 and OX2 are the coordinates
of the point Q, so it is the point on the transformation curve Z1QZ2 that matches T
on the curve OTN.

By repeating this procedure for each point on OTN, you can trace out the whole
transformation curve.

in steel equals the marginal product of labor in steel production. Similarly, the real return
to capital measured in corn equals the marginal product of capital in corn production, and
the real return measured in steel equals the marginal product of capital in steel production.

How does the economy respond to an increase in the relative price of corn? The output
point Q travels down the transformation curve, as corn output rises and steel output falls. This
causes T to travel up the curve OTN. The relative price of labor rises, and both industries
substitute capital for labor, raising their capital–labor ratios. The marginal products of
labor rise in both industries, raising the real wage of labor measured in corn or steel,
and the marginal products of capital fall, reducing the real return to capital measured in
corn or steel. This proves the Stolper–Samuelson theorem for the modified version of the
Heckscher–Ohlin model. An increase in the price of corn, the labor-intensive good, raises
the real wage of labor and reduces the real return to capital. (The theorem holds only in the
long run, however, after the numbers of mills and tractors have fully adjusted to the new
situation.)

The information obtained from Figure 6-4 is summarized conveniently in Figure 6-5,
where relative prices and capital intensities are shown as distances rather than slopes. The
curve CC′ on the left side of the diagram shows how the capital intensity of corn production
responds to the relative price of labor. When that price is OW, for example, the capital
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FIGURE 6-5
Goods Prices, Factor Prices, and Factor Intensities
The curve HH ′ connects the relative price of corn with the relative price of labor. When
the relative price of corn is OP, the relative price of labor is OW. The curve CC ′ describes
the relationship between the relative price of labor and the capital–labor ratio in corn
production, and the curve SS ′ describes the corresponding relationship in steel produc-
tion. When the relative price of labor is OW, corn producers use OK1 capital per worker,
and steel producers use OK2 capital per worker. (Steel is more capital intensive than
corn.) A country that has OK̄ capital per worker will produce at G ′ when the relative
price of corn is OP ′ (or lower); it will specialize completely in steel. It will produce at
G ′′ when the relative price of corn is OP ′′ (or higher); it will specialize completely in
corn. It will produce at G when the relative price of corn is OP; it will not specialize
completely but will produce both corn and steel. When the economy produces at G,
the capital–labor ratio will be WU in corn production and WV in steel production.

intensity of corn production is OK1. When that price is higher than OW, farmers substitute
capital for labor, raising the capital intensity of corn production above OK1. The curve
SS′ shows how the capital intensity of steel production responds to the relative price of
labor. When that price is OW, the capital intensity of steel production is OK2. Steel is more
capital-intensive than corn, and this is always true in Figure 6-4, because CC′ and SS′ do
not cross.

The curveHH′ on the right side of the diagram shows the relationship between the relative
price of labor and the relative price of corn. When the relative price of labor is OW, the
relative price of corn is OP. When the relative price of labor rises, the relative price of corn
rises too, because corn is the labor-intensive good.

There is another way to use this diagram, and that is the main reason for introducing
it. It shows the whole set of output possibilities open to a country having a particular fac-
tor endowment and allows us to determine which one will be chosen when we know the
relative price of corn. Suppose that an economy is endowed with OK̄ capital per worker.
If the relative price of corn is OP′, the relative price of labor will be OW ′, and the econ-
omy will be at G ′, where all of its labor and capital are used to manufacture steel. If the
relative price of corn is OP ′′, the relative price of labor will be OW ′′, and the economy
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will be at G ′′, where all of its labor and capital are used to grow corn. Therefore, the
segment G ′G ′′ corresponds to the country’s transformation curve. When the relative price
of corn is OP, the economy will be at G, producing corn and steel. When that price is
higher than OP, the economy will move to a point above G, producing more corn and less
steel.3

Factor Endowments and the Transformation Curve

Before making further use of Figure 6-5, let us answer one more question. How
does an economy respond to an increase in the supply of capital? The Rybczynski theorem
holds but must be reformulated. When factor intensities were fixed, that theorem told us
what would happen to the full-employment point. When factor intensities vary, it tells us
what happens to the whole transformation curve.

In Chapter 4, where factor requirements were fixed, the Rybczynski theorem was illus-
trated by Figure 4-3. Look back at that diagram. The capital intensity of corn production
was given by the slope of OC, the capital intensity of steel production was given by the
slope of OS, and the slopes of those lines were fixed. An increase in the supply of capital
from OK̄ to OK̄ ′ shifted the full-employment point from T to T ′, raising steel output to
N ′T ′ and reducing corn output to OT ′.

When factor intensities can vary, they depend on producers’ decisions, guided by the
relative price of labor. But we have already seen that the relative price of labor depends
on the relative price of corn. When the relative price of corn is equal to the slope of the
transformation curve at Q in Figure 6-4, the relative price of labor is equal to the slope of
IC at T. Factor intensities are not fixed, but they do not change unless there is a change
in the relative price of corn. Accordingly, the shift of the full-employment point shown in
Figure 4-3 can be reinterpreted as describing the shift of a point such as T in Figure 6-4 and,
therefore, the shift of the output point Q. It illustrates the shift of the whole transformation
curve due to a change in the factor endowment. The point on the new transformation curve
having the same slope as Q will lie to the northwest of Q. The value of national output
will rise expressed in corn or steel, and steel output will rise, too, but corn output will
fall.

Here we see clearly the major difference in behavior between the modified Ricardian
model and the modified Heckscher–Ohlin model. In the modified Ricardian model, an
increase in the supply of capital used in making cloth altered the real earnings of the factors
of production even when there was no change in the relative price of cloth. It led to a
reallocation of labor from wine to cloth production, but no reallocation of land or capital.
In the Heckscher–Ohlin model, an increase in the supply of capital does not affect real
earnings unless it leads to a change in the relative price of corn. It causes a reallocation
of capital along with the reallocation of labor, so factor intensities are not affected by the
increase in the supply of capital, and there can thus be no changes in marginal products or
in real earnings.

3When the relative price of corn falls below OP′, the economy continues to produce at G ′, and the
relative price of labor remains at OW′. This says that the curve HH′ has no economic meaning for
this economy when the relative price of corn is lower than OP′ or higher than OP′′. The relative price
of labor gets stuck once the economy is completely specialized. It can go no lower than OW′ and no
higher than OW ′.
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FIGURE 6-6
Free Trade Between Manymen and Fewmen
The capital–labor ratio is OK̄ 1 in Manymen and OK̄ 2 in Fewmen. Before trade, the rel-
ative price of corn is OP1 in Manymen, the relative price of labor is OW1, and Manymen
produces at M. The relative price of corn is OP2 in Fewmen, the relative price of labor
is OW2, and Fewmen produces at F . The real wage is higher in Fewmen, and the real
return to capital is higher in Manymen. When trade is opened, the relative price of corn
goes to OP in both countries, and the relative price of labor goes to OW. Manymen
produces at M ′, growing more corn and making less steel. Fewmen produces at F ′,
growing less corn and making more steel. As the relative price of labor is OW in both
countries, their industries have the same capital–labor ratios (WU in corn production
and WV in steel production). The ratios have risen in Manymen and fallen in Fewmen.
By implication, the real wage is the same in both countries, having risen in Manymen
and fallen in Fewmen, and the real return to capital is also the same, having fallen in
Manymen and risen in Fewmen.

Factor Endowments and Trade

The Rybczynski theorem can be used as before to derive the Heckscher–Ohlin
theorem. Consider once again Manymen and Fewmen, which differ only in their factor
endowments. As Manymen has more labor and less capital, the Rybczynski theorem tells
us what will happen when the two countries’ markets are unified by trade. As the relative
price of corn must be the same in the two countries after trade is opened, Manymen will
grow more corn and Fewmen will make more steel. But demand conditions are the same
in both countries, and they will therefore consume the same collections of goods. Hence
Manymen will export corn, the labor-intensive good, and Fewmen will export steel, the
capital-intensive good.

These results are summarized by Figure 6-6. Manymen has OK̄ 1 capital per worker.
Fewmen has OK̄ 2 capital per worker. Before trade is opened, the relative price of corn is
OP1 in Manymen, the relative price of labor is OW1, and Manymen produces at M . The
relative price of corn is OP2 in Fewmen, the relative price of labor is OW2, and Fewmen
produces at F . The relative price of corn is lower in Manymen, and so is the relative price
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of labor. When trade is opened, the relative price of corn moves to some such level as OP,
driving the relative price of labor to OW in both countries. Corn and labor become more
expensive in Manymen but cheaper in Fewmen. The output point for Manymen moves from
M to M ′, closer to theCC′ curve and further from the SS′ curve. As the relative price of corn
rises in Manymen, it moves along its transformation curve to grow more corn and make
less steel. The output point for Fewmen moves from F to F ′, in the opposite direction. As
the relative price of corn falls in Fewmen, it moves along its transformation curve to grow
less corn and make more steel.

Figure 6-6 illustrates another theorem. Free trade can equalize the two countries’ factor
prices. When the relative price of labor is OW in Manymen and Fewmen, their industries
must have the same capital intensities. The capital intensity of corn output is given atU by
the distance WU. (It has risen from W1U1 in Manymen and fallen from W2U2 in Fewmen.)
The capital intensity of steel output is given at V by the distanceWV. Therefore, the marginal
products of labor and capital are the same in both countries, which means that the factors’
real earnings must also be equal, whether they are measured in corn or steel.

The factor-price-equalization theorem is a strong result, and it depends on strong as-
sumptions. This is a useful point at which to recapitulate. All markets must be perfectly
competitive. Both countries must have access to the same technologies and must produce
both goods. There can be no trade barriers or transport costs. Returns to scale must be
constant, and industries must differ in their factor intensities. These assumptions are unre-
alistic. They serve nonetheless to highlight an important implication of the Heckscher–Ohlin
model: free trade tends to maximize world output.

Return to the pretrade situation in Figure 6-6. When the relative price of labor is OW1

in Manymen and OW2 in Fewmen, both industries are more capital-intensive in Fewmen.
Therefore, the marginal product of labor is lower in Manymen, and the marginal product
of capital is lower in Fewmen.

Suppose that we could transfer factors of production from one country to the other. We
could increase world output by moving labor from Manymen to Fewmen. Output would fall
in Manymen but rise by more in Fewmen, because the marginal product of labor is higher
in Fewmen. Similarly, we could increase world output by moving capital from Fewmen to
Manymen. These transfers, however, would alter marginal products. The marginal product
of labor would rise in Manymen and fall in Fewmen; the marginal product of capital
would fall in Manymen and rise in Fewmen. After the gaps were closed completely, we
could not increase world output by moving more factors around. World output would be
maximized.

Consider the role of trade from this same standpoint. Under the strong assumptions
of the Heckscher–Ohlin model, free trade will equalize marginal products. The marginal
product of labor will rise in Manymen and fall in Fewmen, closing the gap between marginal
products without any transfer of labor. The marginal product of capital will fall in Fewmen
and rise in Manymen without any transfer of capital. Therefore, free trade maximizes world
output. It is a perfect substitute for factor movements from one country to another.

As factor-price equalization cannot be complete in the real world, free trade cannot max-
imize world output. Under much weaker assumptions than those made here, however, it
does reduce differences between factor prices, narrowing the gaps between marginal prod-
ucts. Thus, it raises world output and is therefore a partial substitute for factor movements.
This is another way to look at the gains from trade in the context of the Heckscher–Ohlin
model.
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116 Factor Substitution and the Heckscher–Ohlin Model

ECONOMIC GROWTH IN THE HECKSCHER–OHLIN MODEL

As capital is used by both industries in the Heckscher–Ohlin model, we might
expect the analysis of economic growth to be more complicated than it was in the modified
Ricardian model. Fortunately, it is simpler. The real earnings of the factors of production
depend only on the terms of trade, so we do not have to worry about the good in which they
are measured.

In the modified Ricardian model, labor was the only factor that moved between industries.
Therefore, an increase in the relative price of cloth, inducing a shift of labor from wine to
cloth production, increased the real wage in terms of wine but reduced it in terms of cloth.
In the Heckscher–Ohlin model, labor and capital can move together, given enough time,
and capital intensities can thus rise or fall together. An increase in the relative price of corn,
the labor-intensive good, shifts labor and capital from steel to corn production, raising the
capital intensities of steel and corn outputs. It thus raises the marginal products of labor in
both industries and reduces the marginal products of capital. The real wage rises and the
real return to capital falls whether they are measured in corn or steel.

In what follows, then, it will not be necessary to mention the good used to measure real
earnings. It will be necessary, however, to remember that the results hold only in the long
run, when capital has been optimally allocated between industries. We begin with capital
formation; then we turn to other sorts of economic growth.

Capital Formation in Fewmen

Consider capital formation in Fewmen, the capital-abundant country, which exports
steel, the capital-intensive good. The output effects are given by the Rybczynski theorem.
At the goods and factor prices prevailing initially, real national product will rise in Fewmen,
steel output will rise, too, and corn output will fall.4 But consumers in Fewmen will demand
more corn and steel, so Fewmen will display an excess demand for corn matched by an
excess supply of steel. Its offer curve will shift outward, because it exports steel, and its
terms of trade will deteriorate. The story is the same one told by Figure 5-8 of Chapter
5, with steel and corn put in place of cloth and wine, Fewmen put in place of Britain,
and Manymen put in place of Portugal. Fewmen’s offer curve will shift from OJ to OJ′,
displacing equilibrium from W to W ′. The relative price of steel will fall, which worsens
Fewmen’s terms of trade.

The effects on economic welfare resemble those obtained in the modified Ricardian model
when capital formation took place in Britain. If the relative price of steel falls far enough,
Fewmen can experience immiserizing growth. The deterioration in its terms of trade can
wipe out the welfare gain conferred by capital formation, because consumers can be driven
to an indifference curve lower than the one on which they started. Otherwise, Fewmen will
gain from growth, but the gain will be smaller than the gain it would obtain if Fewmen were
too small to influence world prices. By implication, Manymen is bound to gain, because it
will experience an improvement in its terms of trade.

How do real earnings change? They are not affected by capital formation until it reduces
the relative price of steel. Once that happens, moreover, we have merely to apply the Stolper–

4The shift in the transformation curve is much like the one in Figure 5-6 of Chapter 5. But there is one
difference. As capital is used by both industries, capital formation increases the distance OZ2 as well
as the distance OZ1. The whole curve shifts outward.
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FIGURE 6-7
Capital Formation in Fewmen
Manymen has OK̄ 1 capital per worker, and Fewmen has OK̄ 2. With free trade, the
relative price of corn is OP in both countries, and the relative price of labor is OW.
Manymen produces at M, and Fewmen produces at F . The capital intensity of corn
production is WU, and the capital intensity of steel production is WV. Capital formation
in Fewmen raises capital per worker to OK̄ ′

2 and shifts that country’s output point from
F to F ′, where it produces more steel and less corn. The reduction in corn output raises
the relative price of corn to OP ′, and the relative price of labor rises to OW′. The output
point in Fewmen moves from F ′ to F ′′, and the output point in Manymen moves from
M to M ′. The capital intensities of corn and steel production rise to W ′U ′ and W ′V ′,
respectively, raising the marginal products of labor in both industries and countries and
reducing the marginal products of capital. Real wages rise and real returns to capital
fall.

Samuelson theorem. A reduction in the relative price of steel depresses the real return to
capital, the factor used intensively in making steel. It raises the real wage of labor, the factor
used intensively in growing corn. Furthermore, these same things happen in Fewmen and
Manymen whenever free trade equalizes the two countries’ factor prices.

The effects of capital formation in Fewmen are summarized in Figure 6-7. Manymen
has OK̄ 1 capital per worker, and Fewmen has OK̄ 2 before the increase in its capital stock.
The relative price of corn is OP in both countries, and the relative price of labor is OW.
Manymen produces at M , and Fewmen produces at F . Capital formation in Fewmen raises
the quantity of capital per worker to OK̄ ′

2, shifting Fewmen’s output point to F ′, where
Fewmen makes more steel and grows less corn. This change in the output mix raises the
relative price of corn to some such level as OP′. Therefore, it raises the relative price of
labor to OW′ and shifts both countries’ output points. Fewmen moves from F ′ to F ′′, and
Manymen moves from M to M ′. Both countries grow more corn and make less steel to
compensate for the shift in Fewmen’s output mix when it moved initially from F to F ′.
Capital intensities rise in both industries and countries, raising real wages in both countries
and reducing real returns to capital.
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Capital Formation in Manymen

You should be able to ascertain the effects of capital formation in Manymen. The
effects on relative prices and real returns must be the same as when capital formation took
place in Fewmen. But Manymen imports steel, which means that a reduction in the relative
price of steel represents an improvement in Manymen’s terms of trade. Accordingly, capital
formation in Manymen cannot be immiserizing, and its welfare effects are unambiguous:

Economic Welfare
Location of
Capital Formation Fewmen Manymen

Fewmen Ambiguous Increase
Manymen Decrease Increase

This tabulation is identical to the one for the modified Ricardian model.

Growth in the Supply of Labor

The long-run effects of growth in the supply of labor are given by the Rybczynski
and Stolper–Samuelson theorems. It increases the supply of the labor-intensive good in
the growing country and decreases the supply of the capital-intensive good. Therefore, it
reduces the relative price of the labor-intensive good, worsening the terms of trade of the
labor-abundant country. Furthermore, it raises the real return to capital in both countries
and reduces the real wage. These effects are perfectly analogous to those obtained previ-
ously for capital formation. But a new problem arises. An increase in the supply of labor
usually involves an increase in the number of consumers, which affects the measurement
of economic welfare.

When studying capital formation in Fewmen, we saw that it raised real national product,
which cushioned the effect of the deterioration in Fewmen’s terms of trade. As the number
of consumers was constant, the increase in real national product raised consumers’ incomes
and thus raised economic welfare at the initial terms of trade. There had to be a large
deterioration in the terms of trade before Fewmen could experience immiserizing growth.
With an increase in the supply of labor and no change in the supply of capital, real national
product rises by less than the number of consumers (workers), and consumers’ incomes
fall. (Proof is offered in Section 4 of Appendix A.) Therefore, growth in the supply of labor
reduces economic welfare at the initial terms of trade.

Accordingly, we come to dismal conclusions regarding the effects of growth in one
country’s population:

1. When population growth takes place in Manymen, which exports the labor-
intensive good, it is bound to be immiserizing. The welfare-decreasing deteriora-
tion in Manymen’s terms of trade is combined with a welfare-decreasing decline
in consumers’ incomes. But Fewmen gains, as usual, because its terms of trade
improve.

2. When population growth takes place in Fewmen, which imports the labor-
intensive good, it can still be immiserizing. The welfare-increasing improvement in
Fewmen’s terms of trade may not be large enough to offset the welfare-decreasing
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decline in consumers’ incomes. Manymen loses, moreover, because its terms of
trade deteriorate.

There is a difference, however, between the immiserizing growth that occurs with population
growth and the sort that can occur with capital formation. Population growth is immiserizing
in a closed economy; terms-of-trade effects can make matters worse or better, but they are
not the primary cause of the welfare loss. Capital formation cannot be immiserizing in a
closed economy; terms-of-trade effects are crucial for the outcome.

These assertions are illustrated in Figure 6-8, where outputs are divided by numbers of
persons to show how capital formation and population growth affect the welfare of the
typical consumer. The transformation curve is Z1Z2 initially in both parts of the diagram,
and it is tangent at E to an indifference curve U0.5 Real output per capita is OA measured
in corn and equals real income per capita. Corn output per capita is OX1, and equals corn
consumption per capita in a closed economy. Steel output per capita isOX2 and equals steel
consumption per capita.

The effects of capital formation are shown in the upper panel of the diagram, where the
transformation curve shifts outward to Z ′

1Z
′
2. If the relative price of corn were constant, real

income per capita would rise to OB measured in corn, shifting the output point to E ′. As
the Rybczynski theorem holds for outputs per capita, capital formation raises steel output
per capita and reduces corn output per capita. But a portion of the new transformation curve
lies above U0, so the typical consumer can reach a higher indifference curve. Therefore,
capital formation raises welfare in a closed economy.6

The effects of population growth are shown in the lower panel of the diagram, where
the transformation curve shifts inward to Z ′

1Z
′
2. If the relative price of corn were constant,

real income per capita would fall to OC measured in corn, shifting the output point to E ′.
Population growth reduces steel output per capita and raises corn output per capita. In this
case, however, the new transformation curve lies entirely belowU0, so the typical consumer
is driven to a lower indifference curve. Therefore, population growth reduces welfare in a
closed economy.

5The outputs shown by this transformation curve can be obtained from eq. (3.4) in Section 3 of Appendix
A. Factor L (labor) from the right side of each equation and divide both sides of each equation by N
(population):

X1

N
= 1

D
L
N

!
b2 − a2

K
L

"
and

X2

N
= 1

D
L
N

!
a1
K
L

− b1

"
,

where D = a1b2 − a2b1 > 0 when x1 is the labor-intensive good (corn). Outputs per capita depend
on L/N , which measures labor-force participation; on K/L , the capital–labor ratio for the whole
economy; and on the capital and labor requirements, ai and bi (i = 1, 2). Output per capita of the
labor-intensive good falls with an increase in the capital–labor ratio, and output per capita of the
capital-intensive good rises. The Rybczynski theorem applies to outputs per capita. Furthermore,
Section 4 of Appendix A shows that real product per capita rises with an increase in the capital–labor
ratio. (The curve U0, incidentally, is an individual indifference curve, not a community indifference
curve of the sort used previously.)

6When consumers demand more of both commodities as their incomes increase, capital formation raises
the relative price of corn. The increase in real income per capita from OA to OB raises the demands
for corn and steel, but steel output rises and corn output falls as the output point goes from E to E ′.
There is thus an excess demand for corn that raises the relative price of corn. The final equilibrium
position occurs on Z ′

1Z
′
2 to the southeast of E ′. For analogous reasons, population growth reduces

the relative price of corn. But these additional effects do not alter the principal results regarding the
changes in economic welfare.
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FIGURE 6-8
Capital Formation and Population Growth in a Closed Economy
The transformation curve Z1 Z2 in the upper panel shows outputs per capita of corn
and steel. It is tangent to the indifference curve U0 at E . Capital formation shifts the
transformation curve outward to Z ′

1 Z ′
2. If relative prices remain unchanged, the output

point will go to E ′, where corn output per capita falls from OX1 to OX ′
1 and steel output

per capita rises from OX2 to OX ′
2. Real income per capita will increase from OA to OB

measured in corn. As portions of Z ′
1Z′

2 lie above U0, the typical consumer can reach a
higher indifference curve. Capital formation cannot be immiserizing. The situation is
the same initially in the lower panel of the diagram. But population growth shifts the
transformation curve inward to Z ′

1 Z ′
2. If relative prices remain unchanged, the output

point will go to E ′, where corn output per capita rises from OX1 to OX ′
1 and steel output

per capita falls from OX2 to OX ′
2. Real income per capita will decrease from OA to OC

measured in corn. As Z ′
1 Z ′

2 lies entirely below U0, the typical consumer is driven to a
lower indifference curve. Population growth is always immiserizing.
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Economic Growth in the Heckscher–Ohlin Model 121

Growth in Supplies of Capital and Labor

What happens when the capital stock and population grow together? The long-run
effects on economic welfare depend on their rates of growth. This can be shown clearly
by treating the two examples already considered as special cases. When the supply of
labor rises in Manymen, which exports the labor-intensive good, without any increase in
the supply of capital, economic welfare falls in Manymen. It is reduced by the decline in
consumers’ incomes and the deterioration in the terms of trade. When the supply of capital
rises without any increase in population, economic welfare rises in Manymen. It is raised
by the increase in consumers’ incomes and the improvement in the terms of trade. But one
more case deserves attention.

Suppose that there is balanced growth in a single country. Capital formation and popula-
tion growth proceed at the same rate. The whole economy will grow at that rate, but quantities
per capita will not change. The closed economy described in Figure 6-8 will remain where
it was to start, and the typical consumer will stay on the indifference curve U0. An open
economy, however, will demand more imports and offer more exports. (Imports per capita
will not change, but total imports will grow with the increase in population.) Therefore, the
country’s offer curve will shift outward, and its terms of trade will deteriorate. Balanced
growth reduces economic welfare. Note that this result was obtained without knowing
whether the growing economy exported the labor-intensive or capital-intensive good.

An Improvement in Economic Efficiency

Consider, finally, the effects of technological change. They depend on the nature
of the change, the industry affected by it, and the country in which it occurs.

Increase the efficiency of steel production in Fewmen, the country that has its comparative
advantage in steel. For simplicity, assume that the improvement is factor-neutral in that it
raises the efficiency with which the steel industry uses capital and labor without affecting
the capital intensity chosen at each set of factor prices.7

The increase of efficiency has two effects. First, it raises the quantity of steel that Fewmen
can produce with given amounts of labor and capital. Second, it reduces the cost of pro-
ducing a ton of steel by reducing labor and capital requirements. The two effects together
shift the transformation curve in the manner shown by Figure 5-6 in Chapter 5, with steel
put in place of cloth and corn in place of wine. The output–raising effect of the increase in
efficiency will shift the output point to the right; steel output will exceed OX1 when corn
output is OX2. The cost-reducing effect will make the new transformation curve flatter at
each point, so the point on the new curve having the same slope as the old curve at E is
some point such as E ′, where steel output is larger than OX1 but corn output is smaller than
OX2. The result resembles the prediction made by the Rybczynski theorem. An increase in
the efficiency of one industry raises real national product, raises the output of the industry
affected, and reduces the output of the other industry when prices of goods do not change.

The welfare effects resemble those we encountered when studying capital formation
in Fewmen. The increase in real national product raises consumers’ incomes. But it also

7A factor-neutral improvement raises the marginal products of capital and labor to the same extent,
shifting each isoquant inward without changing its shape. An improvement can be biased. It can raise
one marginal product by more than the other and will then twist each isoquant when shifting it inward,
affecting capital intensities and the position of the SS′ curve in Figure 6-9.
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FIGURE 6-9
An Increase of Efficiency in Fewmen’s Steel Industry
The relative price of corn is OP initially, the relative price of labor is OW, the capital
intensity of corn production is WU, and the capital intensity of steel production is
WV. An increase of efficiency in Fewmen’s steel industry shifts the curve connecting
the relative price of labor to the relative price of corn. It was HH′ initially for both
countries. It is HF H ′

F for Fewmen after the improvement. The relative price of corn
would rise to OP ′ if the relative price of labor remained at OW. But Fewmen’s demand
for corn imports rises and thus raises the relative price of corn to OP ′′ in both countries.
In Manymen, the relative price of labor rises to OW1, the capital intensity of corn
production rises to W1U1, and the capital intensity of steel production rises to W1V1. In
Fewmen, the relative price of labor falls to OW2, the capital intensity of corn production
falls to W2U2, and the capital intensity of steel production falls to W2V2. Hence, the real
return to capital falls in Manymen and rises in Fewmen.

raises Fewmen’s demand for corn imports, because consumption rises and production falls.
Accordingly, the terms of trade move against Fewmen, and the welfare effect is ambiguous.
An increase of efficiency in the export industry can reduce economic welfare if it causes
a large deterioration in the terms of trade. (There is, of course, an increase in welfare in
Manymen, because its terms of trade improve.)

The increase of efficiency, however, differs from capital formation in one important way.
By changing technology in Fewmen, it interferes with factor-price equalization. Figure 6-9
reproduces the initial free-trade equilibrium shown in earlier diagrams. Manymen hasOK̄ 1

capital per worker, and Fewmen has OK2. With free trade, the relative price of corn is OP,
and the relative price of labor is OW. The capital intensity of corn production is WU in
both countries, and the capital intensity of steel production is WV. Therefore, factor prices
are the same in both countries. But an increase of efficiency in Fewmen’s steel industry
changes the relationship between the relative prices of labor and corn. The cost-reducing
effect of the change in technology shifts the HH′ curve outward in Fewmen. The new curve
is HFH ′

F . If the relative price of labor remained at OW, the relative price of corn would rise
to OP′.
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Summary 123

With free trade, however, prices must still be the same in Fewmen and Manymen, and
we already know what happens. The relative price of corn rises, because of the increase in
Fewmen’s demand for corn imports. It comes to rest at some such level asOP′′. The relative
price of labor rises in Manymen, raising the capital intensities of that country’s industries.
Hence, the marginal products of capital fall in both industries, reducing the real return to
capital. But the relative price of labor falls in Fewmen, reducing the capital intensities of that
country’s industries and raising the real return to capital. Thus, the increase of efficiency
in Fewmen’s steel industry creates a difference between the two countries’ technologies,
interfering with factor-price equalization.

SUMMARY

In the modified Heckscher–Ohlin model, factor intensities depend on factor prices.
An increase in the relative price of labor causes firms to substitute capital for labor, making
each industry more capital-intensive. The requirements of equilibrium in the factor markets
determine the relative price of labor and the actual factor intensities. An economy can
thus use its factors fully at each point on its transformation curve. All the theorems of the
Heckscher–Ohlin model hold in the modified version of the model.

An increase in the relative price of corn raises corn output and the demand for labor, the
factor used intensively in growing corn. Therefore, it raises the relative price of labor. The
marginal product of labor rises, raising the real wage. The marginal product of capital falls,
reducing the real return. These statements lead directly to the Stolper–Samuelson theorem.
In a labor-abundant country, trade raises the real wage of labor and reduces the real return
to capital. In a capital-abundant country, trade raises the real return to capital and reduces
the real wage of labor.

An increase in the supply of one factor raises the output of the product intensive in
that factor at each set of goods and factor prices. This is the Rybczynski theorem. It leads
directly to the factor-proportions version of theHeckscher–Ohlin theorem. The country that
has much capital per worker will export the capital-intensive good, and the country that
has little capital per worker will export the labor-intensive good. Finally, the factor-price-
equalization theorem continues to hold and takes on an additional implication. By closing
gaps between marginal products, free trade maximizes world output.

The welfare effects of capital formation are similar to those in the modified Ricardian
model but must be stated differently. If the growing country imports the capital-intensive
good, that country gains and the other country loses. If the growing country exports the
capital-intensive good, it can gain or lose, but the other country gains. Capital formation
reduces the real return to capital in both countries, regardless of the good in which it is
measured, and raises the real wage.

Some of the effects of population growth resemble those of capital formation. But pop-
ulation growth is more likely to reduce economic welfare in the growing country. It causes
immiserizing growth in a closed economy, and capital formation cannot. Therefore, popula-
tion growth is necessarily immiserizing in an open economy unless the economy imports the
labor-intensive good, so that its terms of trade improve. But the terms-of-trade improvement
must be large enough to offset the welfare-reducing effect of population growth.

The effects of an increase in efficiency depend on the nature of the increase and the indus-
try and country involved. In the simplest case, it raises the output of the affected industry and
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124 Factor Substitution and the Heckscher–Ohlin Model

reduces the output of the other industry. Therefore, an increase of efficiency in the export
industry can raise or lower welfare at home, because it worsens the terms of trade, but raises
welfare abroad. An increase of efficiency in the import-competing industry raises welfare at
home, by improving the terms of trade, but lowers welfare abroad. The effects on real earn-
ing likewise depend on the industry in which efficiency rises, and they will be different at
home and abroad, because an increase of efficiency interferes with factor-price equalization.

RECOMMENDED READINGS

The Heckscher–Ohlin model as a whole is described concisely by Harry G. Johnson, “Factor
Endowments, International Trade, and Factor Prices,” Manchester School of Economic and Social
Studies, 25 (September 1957), reprinted in American Economic Association,Readings in International
Economics (Homewood, Ill.: Richard D. Irwin, 1968), ch. 5.

The factor-price equalization theorem is set out clearly in Paul A. Samuelson, “International
Factor-Price Equalization Once Again,” Economic Journal, 59 (June 1949), reprinted in American
Economic Association, Readings in International Economics (Homewood, Ill.: Richard D. Irwin,
1968), ch. 3.

The Stolper–Samuelson theorem is restated and its importance assessed in Alan V. Dear-
dorff, “An Overview of the Stolper–Samuelson Theorem,” in A. V. Deardorff and R. N. Stern, eds.,
The Stolper–Samuelson Theorem: AGolden Jubilee (Ann Arbor, University of Michigan Press, 1994).

For a different treatment of the role of capital in the Heckscher–Ohlin model, see Peter B.
Kenen, “Nature, Capital, and Trade,” Journal of Political Economy, 73 (October 1965), reprinted in
P. B. Kenen, Essays in International Economics (Princeton, N.J.: Princeton University Press, 1980).

On economic growth, trade, and welfare in the Heckscher–Ohlin model, see Harry G.
Johnson, “Economic Development and International Trade,” Nationalokonomist Tidskrift, 97 (1959),
reprinted in American Economic Association,Readings in International Economics (Homewood, Ill.:
Richard D. Irwin, 1968), ch. 17.

For a survey of research on trade and growth in various trade models, see Ronald Findlay,
“Growth and Development in Trade Models,” in R. W. Jones and P. B. Kenen, eds., Handbook of
International Economics, Vol. 1 (Amsterdam: North-Holland, 1984). This chapter and that survey
ask how trade and the terms of trade are affected by capital formation and technological change that
take place independently. New work on this subject asks how capital formation and technological
change interact with trade. It uses models featuring economies of scale and imperfect competition,
discussed in the next chapter, and recommended readings are listed at the end of that chapter.

QUESTIONS AND PROBLEMS

(1) Prove the assertion in the text—that you can work out for yourself the effects of capital
formation in Manymen.

(2) Adapt Figure 6-6 to illustrate a case in which free trade between Manymen and Fewmen
leads Manymen to specialize completely in corn and Fewmen to specialize completely in steel.

(3) Adapt Figure 6-6 to show what happens when Manymen imposes an import tariff on
steel. How do factor prices, factor intensities, and the real earnings of labor and capital change in
Manymen? How do they change in Fewmen?

(4) Adapt Figure 6-6 to show how a factor reversal interferes with factor-price equalization.
(Redraw the CC′ and SS′ curves so they cross at some point, making corn more labor-intensive than
steel when the relative price of labor is low, but more capital-intensive than steel when the relative
price of labor is high. Then ask yourself how the reversal affects the shape of the HH′ curve.)

(5) There is balanced growth in Manymen and Fewmen, but the rate of growth is higher
in Manymen. Explain why the terms of trade will turn against Manymen. Why must this reduce
economic welfare in Manymen and raise it in Fewmen?
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Questions and Problems 125

(6) Trace the effects of a factor-neutral increase of efficiency in Fewmen’s corn industry,
taking account of the change in relative prices resulting from the change in Fewmen’s demand for
corn imports. Show how it will affect Fewmen’s transformation curve, the output point at constant
prices, and the actual output point. What will happen to economic welfare in Fewmen and Many-
men?

(7) Using your answer to (6), adapt Figure 6-9 to show how the increase of efficiency in
Fewmen’s corn industry will affect factor intensities and factor returns in Fewmen and Manymen.
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7

Imperfect Competition and
International Trade

THE ISSUES

The trade models in previous chapters cannot explain two striking features of the
international economy. First, countries with similar factor endowments trade heavily among
themselves, resulting in two-way trade between many pairs of countries in many classes of
goods. Second, firms engaged in international trade also undertake international investment,
resulting in multinational production.

These two features of the international economy reflect two characteristics of modern
industrial economies—imperfect competition and economies of scale. This chapter will
show how those characteristics influence trade by focusing sharply on two issues:

• How firms with monopoly power at home compete with similar firms abroad.

• Why countries with similar factor endowments engage in two-way trade.

The next chapter will show why imperfect competition and economies of scale lead firms
to undertake multinational production.

INTERINDUSTRY AND INTRAINDUSTRY TRADE

We need not dwell at length on the frequency and size of visible departures from
perfect competition. Large parts of the manufacturing sector in every major country are
dominated by small numbers of companies. You can count on your fingers the number of
automobile manufacturers in the United States, Japan, or Western Europe, and you will
have fingers left over to count the worldwide total of companies that manufacture large
commercial aircraft.

Nevertheless, these numbers overstate the degree of concentration and thus understate the
intensity of competition. Firms producing in one country must compete with foreign firms,
not just among themselves. That is one main gain from trade that was neglected in earlier

126
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Interindustry and Intraindustry Trade 127

chapters. Trade tends to intensify competition. Furthermore, the number of firms actually in
business does not measure the intensity of competition when new firms—including foreign
firms—can enter an industry easily. The mere threat of entry can deter monopolistic behavior.

Competition is still far from perfect, however, because there are significant barriers to
entry. First, the products and technologies of existing firms are protected by patents. Second,
those firms have cost and reputational advantages because they have acquired experience
in making and marketing their products. Third, it is expensive to build a new plant big
enough to offer the economies of scale already enjoyed by established firms. We will cite
these barriers to entry again when we study the opening of trade between two countries
whose national markets have each been dominated by a single firm and when we study two-
way trade in differentiated products—those that have similar factor intensities but differ in
function, quality, or style.

The aims of this chapter can be restated in terms of a distinction used often by trade
theorists. The models in previous chapters help us explain interindustry trade: flows of
goods with different factor intensities. Countries with large supplies of skilled labor tend
to export sophisticated manufactures; those with large supplies of unskilled labor tend to
export simple manufactures; and those with large supplies of land or natural resources tend
to export agricultural or resource-intensive goods. Those models, however, do not help us
explain intraindustry trade: flows of goods with similar factor intensities. Countries that
are large net exporters of sophisticated manufactures are, of coure, importers of simple
manufactures, farm products, and raw materials. But they also trade among themselves,
exporting similar sophisticated products to each other.

The extent of intraindustry trade is impressive. Look at Table 7-1, which lists selected
manufactures that appear on both sides of the U.S. trade accounts. The United States exports
almost $4 billion of automotive engines, but imports more than $6 billion. It exports more
than $10 billion of books, records, disks, and tapes but imports nearly $6 billion.

The two-way trade in automotive engines testifies to the importance of multinational
production, because most of the engines are bought by the foreign affiliates of the firm that

Table 7-1. Examples of Intraindustry Trade: U.S. Exports and
Imports of Selected Manufactured Goods, 1995 (in millions
of dollars)

Category Exports Imports

Motor-vehicle engines 3,735 6,335
Metal-working machine tools 3,682 4,801
Insulated wire and cable 3,671 5,431
Line telephone equipment 3,248 3,695
Electronic microcircuits 30,589 35,487
Film and photo supplies 2,420 2,579
Books and other publications 4,407 2,702
Recordings, disks, and tapes 6,139 2,922
Toys and games 2,270 10,880
Musical instruments 6,585 3,989

Source: United Nations, Yearbook of International Trade Statistics,
1995.
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128 Imperfect Competition and International Trade

makes them. In other words, much intraindustry trade is also intrafirm trade. But that is a
characteristic of such trade, not an explanation for it. Why do Japanese companies assemble
cars in the United States, using engines made in Japan? Factor requirements play a role, as
they are not the same at all stages of production. Tariffs and other trade barriers are likewise
important. But a bigger question lies ahead. Why do Americans buy Japanese cars when
they can buy less expensive American cars? For once, the obvious answer is also the right
answer. The two countries’ cars are not identical. And that answer covers many other cases.
Clearly, American books and compact disks are not identical to British, Dutch, or German
books and disks. Some cases are harder to explain, however, because the product differences
are far smaller. We will soon see, in fact, that a country may export and import identical
varieties of the same basic product, because the domestic and foreign firms that make that
product can invade each other’s market. Let us study that case first, before looking at trade
in differentiated products.

TRADE BETWEEN MONOPOLIZED NATIONAL MARKETS

Consider two companies, Edo in Japan and Acme in America, that manufacture
industrial robots. Let them be identical in every way and face identical national markets. To
keep the analysis simple, suppose that they have constant marginal costs but that the fixed
costs of making robots, including the costs of design and development, are high enough
to prevent additional firms from entering the robot market. Edo and Acme will thus act as
monopolists until trade is opened between their home markets.

Equilibrium in the Closed Economies

Because firms and markets are identical here, we can concentrate completely on
one country’s market, before and after trade is opened. The same things will happen in the
other market.

Figure 7-1 describes the American market before trade. The American demand curve
for robots is DD. Although they are producers’ goods, not consumers’ goods, the demand
curve for robots is downward sloping, because their use will spread as their prices fall. The
corresponding marginal-revenue curve isMR. It is a straight line whenDD is a straight line,
but it is twice as steep. Proof of this and other statements about Figure 7-1 are given in
Section 5 of Appendix A (which handles a more general case in which firms and markets
are not identical). As the marginal cost of making a robot is constant here, the marginal-
cost curve is the horizontal line MC (which also shows average variable cost). But there
are fixed costs, too, so the average cost of making a robot is the downward-sloping curve
AC.

Because Acme can act as a monopolist in the absence of trade, it will maximize its
profits by producing the output at which marginal revenue is equal to marginal cost and
selling that output in the American market. Thus, it produces OA robots and sells them at
the price OP. Its profits are CVFP. (Acme’s strategy can be described without drawing the
marginal-revenue curve, because MR must intersect MC at N , half way along HM. Hence,
marginal-revenue curves are omitted from subsequent diagrams.)
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FIGURE 7-1
Acme’s American Market Before Trade
The American demand curve for robots is DD, and its marginal-revenue curve is MR
(which lies half way between DD and the vertical axis when DD is a straight line).
Acme’s marginal-cost curve is MC, and its average-cost curve is AC. As MR = MC at N,
Acme maximizes profits by selling OA robots in the American market. Its price is OP,
its total revenue is OAFP, its total cost is OAVC (OANM variable cost plus MNVC fixed
cost), and its profits are CVFP. Note that OA = MN = 1

2 MH .

The situation in the American market is replicated in the identical Japanese market, where
Edo produces OA robots and sells them at OP.

Equilibrium with Trade

In previous models, a difference in prices was both necessary and sufficient to
generate trade. That was the law of comparative advantage. Trade will take place here,
however, even though prices are equal in the two countries’ markets. Edo will invade the
American market, and Acme will invade the Japanese market.

Before we can show what they will do, however, we must deal with a problem that does not
arise under perfect competition or monopoly but is vital under oligopoly, where a few large
firms dominate a market. With perfect competition, an individual firm does not worry about
the behavior of other firms, because it is too small to provoke any change in their behavior.
It takes prices as given. With monopoly, the individual firm does not have to worry about
the behavior of others, because there are no others. With oligopoly, by contrast, each firm is
large enough to influence the others, and it must forecast their behavior when planning its
own strategy. What sort of forecast will it make? This example uses a simple supposition.
Each firm expects its foreign rival to keep on selling the same quantity of robots, even when
its own behavior changes the price of robots.

The effects of this supposition on Edo’s behavior are shown in Figure 7-2, which repro-
duces the main features of Figure 7-1 but makes one more statement. The marginal-cost
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FIGURE 7-2
Edo Enters the American Market
The demand curve DD and Acme’s marginal-cost curve MC are reproduced from Figure
7-1 (but the latter is also Edo’s marginal-cost curve and is labeled accordingly). Acme’s
initial position is also reproduced from Figure 7-1; it sells OA robots in the American
market at the price OP. Taking Acme’s sales to be fixed, Edo will enter the American
market. Its marginal-revenue curve (not drawn) starts at F and passes through T , the
midpoint of NH, so Edo will export AE robots to the American market, driving down
the price to OP ′. Edo’s profits will rise by NTGF ′, but Acme’s profits will fall by P ′F ′FP
until Acme changes the volume of its sales.

curve has been relabeled to remind us that Acme and Edo have the same marginal costs.1

As Acme has been selling OA robots in the American market and Edo expects it to keep
on doing so, Edo knows that it cannot sell any robots in the American market if the price
there remains at OP. At any lower price, however, Edo can invade the American mar-
ket. In effect, it faces that portion of the American demand curve that lies to the right of
the line AF, and it thus faces a marginal-revenue curve that starts at F and crosses the
marginal-cost curve at T , half way along NH. Therefore, Edo will export AE robots to the
American market. This will drive down the price to OP′, but Edo’s total profits will rise
by NTGF′. Acme’s profits will fall by P′F′FP, however, until it changes the volume of its
sales.

Acme will be doing the same thing in the Japanese market that Edo is doing in the
American market, so each firm faces the same problem. What to do about the invasion of
its domestic market?

1The AC curve is omitted from Figure 7-2, along with the MR curves, because it is not imme-
diately relevant to Edo’s behavior. Edo has been covering its fixed costs (and making a profit)
from its sales in Japan. The AC curve would tell us whether Acme can continue to cover
its fixed costs from its sales in America and, by implication, whether Edo can continue to cover
its fixed costs from its sales in Japan. But that information is not useful, because each firm will be
selling in the other’s market as well as its own. We do need to know that each firm can cover its
fixed costs from its total sales when it reaches equilibrium. Otherwise, the equilibrium will not be
sustainable. (In this particular example, both firms can do so whenever one firm can, because their
situations are identical, and both firms will take losses whenever one firm does. But we will ignore
the last possibility.)
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FIGURE 7-3
Deriving Edo’s Reaction Curve
Let Acme sell OA robots in the American market. Taking that level to be fixed, Edo will
export 1

2 NH = NT = AE robots to the American market, and the price will be OP.
Now let Acme sell OA′ robots instead. Taking that levels to be fixed, Edo will export
1
2 N′H = N ′T ′ = A′E ′ robots, and the price will be OP ′. But 1

2 N ′H = 1
2 (NH − NN′) = AE −

1
2 AA′, so Edo will reduce its sales by half of any increase in Acme’s sales.

We could use Figure 7-2 to show how Acme will respond to Edo’s invasion of its market,
but that would be cumbersome. We would have then to trace Edo’s answer to Acme’s
response, and so on. It is easier to use new tools, known as reaction curves, and not hard to
derive them. We start with Figure 7-3, which reproduces the demand curve DD and shows
how Edo will behave when Acme has chosen its level of sales in the American market and
Edo expects Acme to stay at that level.

Suppose that Acme decides to sellOA robots. Edo will then face that part of the American
demand curve that lies to the right of the line AF, and it will go to T , half way alongNH, just
as it did in Figure 7-2. It will sell AE robots in the American market. Suppose that Acme
decides to sell OA′ robots instead, driving down the price to OP′. Edo will face that part of
the demand curve that lies to the right of the line A′F′, and it will go to T ′, half way along
N′H. It will sell A′E′ robots in the American market. What is the relationship between the
changes in the two firms’ sales? The text attached to Figure 7-3 shows that Edo’s sales will
fall by half of any increase in Acme’s sales. Reversing the procedure, we could start with
an arbitrary level of sales by Edo, determine Acme’s sales, and show that Acme’s sales in
the American market will fall by half of any increase in Edo’s sales.

These statements are repeated in Figure 7-4, using the reaction curves for the two firms.
Acme’s reaction curve is AA. When Edo’s exports to the American market are zero, Acme
sells OX0 robots in that market. (This was the quantity OA in Figure 7-2, which measured
Acme’s sales when there was no trade.) As Edo starts to sell robots in the American market,
Acme reduces its sales; they fall by half of every increase in Edo’s sales. Edo’s reaction
curve is EE. If Acme sold no robots in the American market, Edo would sell OX∗

0. (This
is likewise the quantity OA in Figure 7-2, because the two firms have the same marginal
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FIGURE 7-4
Oligopolistic Equilibrium in the American Market
Edo’s reaction curve is EE, showing that Edo will reduce its sales in the American market
by half of any increase in Acme’s sales. Acme’s reaction curve is AA, showing that Acme
will reduce its sales in the American market by half of any increase in Edo’s sales. Before
trade, Acme sold OX0 robots in the American market. When trade is opened, Edo moves
to Q1 on EE, selling OX∗

1 robots is that market. This causes Acme to moves to Q2 on AA,
which takes Edo to Q3. The two firms thus converge to equilibrium at Q, where Acme
sells OX and Edo sells OX∗ (and OX = OX∗).

costs.) As Acme starts to sell robots in that market, Edo reduces its sales; they fall by half
of every increase in Acme’s sales.

It is easy to depict the opening of trade and the subsequent responses of the two firms
that lead them to an equilibrium. As Acme was selling OX0 robots before trade, Edo will
go to Q1 on its own reaction curve; it will sell OX∗

1 robots in the American market. We
have already seen however, that Edo’s sales drive down the price of robots, forcing Acme
to change its behavior. Because Acme assumes that Edo will keep its sales at OX∗

1, Acme
will go to Q2 on its reaction curve, reducing its sales by half of Edo’s sales. But that will
cause Edo to adjust its sales; it will go to Q3 and thus raise its sales by half of the reduction
in Acme’s sales. Eventually, the two firms will reach Q, and they will stay there. Acme has
no cause to alter its sales when Edo sells OX∗ robots, and Edo has no cause to alter its sales
when Acme sells OX robots.

The equilibrium at Q has two characteristics. First, the market is divided evenly between
the two firms, because they have identical costs. We will soon see that Acme’s sales would
be larger and Edo’s sales smaller if Acme’s cost were lower. (Transport costs would also
favor Acme in the American market by making it more expensive for Edo to deliver goods
to that market.) Second, the price in the American market is lower at Q than it was before
trade. That is because the volume of sales is larger. The overall reduction in Acme’s sales
(from OX0 to OX) is only half as large as the overall increase in Edo’s sales (from zero to
OX∗), so total sales have increased by half of Edo’s sales.

The same diagram can be used to locate equilibrium in the Japanese market. The story
starts differently, with Edo selling OX∗

0 robots and Acme selling none, but ends at the
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same equilibrium point, because demand and cost conditions are identical (and there are no
transport costs).

We have thus told a rather strange tale. Prices were the same in the two markets before
trade, but that did not keep trade from starting. Furthermore, both countries export robots,
and their intraindustry trade is perfectly balanced. Edo exports OX∗ robots to the American
market, Acme exports OX robots to the Japanese market, and those quantities are equal.
In Section 5 of Appendix A, moreover, we show that both companies wind up with lower
profits, even though they were induced to invade each other’s market by the prospect of
bigger profits. International trade has introduced an element of competition into the two
countries’ markets, undermining each firm’s monopoly of its own home market, reducing
prices in both markets, and reducing both firms’ profits. Their profits do not fall to zero, as
they would with perfect competition, but oligopolistic competition is better than none. It is
easy to show that the gains to consumers due to lower prices exceed the losses to producers
due to lower profits.

Finally, our tale tells us why firms such as Edo and Acme are tempted to form market-
sharing arrangements, called cartels. If they can agree to stay out of each other’s market or
to divide their markets without letting total sales rise, prices and profits will not fall. But the
gains from trade will be lost completely, which is why governments usually try to prohibit
cartels.

Shifting the Reaction Curves

Having learned how to derive reaction curves, what more can we do with them?
We can use them to show how a difference in marginal costs or a change in one country’s
costs alters an oligopolistic equilibrium and the trade flows that go with it. We can also show
what happens when a government subsidizes exports and the other government retaliates.

Return to Figure 7-3, and draw a new marginal-cost curve for Edo below the common
curve shown in the diagram. When Acme sells OA robots, Edo’s new sales point will lie on
a line lower and longer than NH and thus to the right of T . When Acme sells OA′ robots,
Edo’s new sales point will lie on a line lower and longer than N′H and thus to the right of
T ′. At each and every level of Acme’s sales, Edo will sell more robots in the American
market. Faced with an increase in Acme’s sales, however, Edo will still reduce its own sales
by half of the increase in Acme’s sales. Therefore, Edo’s reaction curve will lie to the right
of the curve EE in Figure 7-4, but will be parallel to it. Similarly, a reduction in Acme’s
marginal costs will shift its reaction curve. It will lie above the curve AA but parallel to it.
That is the shift shown in Figure 7-5, where Acme’s curve moves from AA to A′A′, taking
the equilibrium point to Q′.

When Acme’s marginal costs are lower than Edo’s, Acme sells more in the American
market, and Edo sells less. But total sales are larger than before, because Edo reduces its
sales by half of the increase in Acme’s sales. Therefore, the price of robots falls. As the same
things happen in the Japanese market, intraindustry trade is not perfectly balanced. Acme’s
exports to the Japanese market are larger than Edo’s exports to the American market.

Effects of Export Subsidies

Export subsidies are instruments of commercial policy, and it would be logical to
study them in Chapters 9 and 10, which examine the instruments and uses of commercial
policy. The tools are at hand, however, and we can use them now.
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FIGURE 7-5
A Reduction in Acme’s Costs
A downward shift in Acme’s marginal-cost curve raises that firm’s sales in both markets
for every level of Edo’s sales. Hence, Acme’s reaction curve shifts upward from AA to
A′ A′, displacing equilibrium from Q to Q′. Acme’s sales rise from OX to OX′, and Edo’s
sales fall from OX∗ to OX∗′. The same changes occur when the American government
subsidizes Acme’s exports.

To steer clear of complications, including the welfare effects of price changes on do-
mestic robot buyers and the need to distinguish between export subsidies and production
subsidies, let us change the setting slightly. Suppose that American and Japanese industries
are fully supplied with robots; they do not want more at any price. But Brazillian industries
still need robots, so the shipments shown in Figure 7-5 go only to Brazil, which does not
produce any robots of its own.

When Acme and Edo have the same marginal costs, their reaction curves are AA and EE,
as before, and an oligopolistic equilibrium is established at Q. Acme and Edo sell the same
quantities of robots. There is only one-way trade, however, because Brazil does not make
or export robots.

In this sort of situation, Acme’s profits from its exports to Brazil add to American national
income. Therefore, an American government interested in maximizing American welfare
will want to raise Acme’s profits. It can do so by offering Acme an export subsidy that
has the effect of reducing the marginal cost at which Acme can export robots to Brazil.2

Acme’s reaction curve shifts upward, as in Figure 7-5, raising Acme’s exports and reducing
Edo’s exports. In Section 5 of Appendix A, moreover, it is shown that a carefully chosen
subsidy will raise Acme’s profits by more than the government spends on the subsidy—a
condition that must be satisfied to increase American national income. (If the increase in
profits were just as large as the amount spent on the subsidy, there would be no change in
national income. All of Acme’s gain would be the taxpayers’ loss, as they must provide the
revenue needed to finance the subsidy).

2Acme could pursue this profit-raising strategy without a government subsidy, merely by reducing the
price of its robots, but it would be exposed to losses if Edo retaliated. By allowing the American
government to take the initiative, it shifts the risk of loss to the government.
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FIGURE 7-6
Policy Reaction Curves for Export Subsidies
The American policy reaction curve is WW, showing the optimal American export sub-
sidy for each level of the Japanese subsidy. The Japanese policy reaction curve is JJ,
showing the optimal Japanese export subsidy for each American subsidy. When Japan
does not subsidize Edo’s exports, the optimal American subsidy is OS0. When American
does not subsidize Acme’s exports, the optimal Japanese subsidy is OS∗

0. When each
government responds to the other’s subsidy, they wind up at Z , where the subsidies
are OS and OS∗. Note that OS is smaller than OS0. Japanese retaliation reduces the
American subsidy.

Brazil’s buyers of robots benefit from the American subsidy. The increase in Acme’s
exports is twice as large as the decrease in Edo’s exports, so the subsidy drives down the
price of robots. But Japanese national income falls, because Edo’s profits fall; its sales
are smaller and its price is lower. Therefore, the Japanese government will be tempted to
retaliate by subsidizing Edo’s exports.

If Japanese retaliation served merely to shift Edo’s reaction curve in the way that the
American subsidy shifted Acme’s curve, this story would end quickly. But something more
will happen. The American government will respond to the Japanese subsidy by adjusting its
own subsidy. Interdependence between the two firm’s strategies makes for interdependence
between their governments’ policies.

This interdependence is described by the new reaction curves in Figure 7-6. They show
how each government’s subsidy depends on the other’s subsidy. The policy reaction curves,
WW and JJ, are derived in Section 5 of Appendix A, which proves that they are downward
sloping. The governments do not keep raising their subsidies, leapfrogging over each other.
Instead, each government reduces its subsidy whenever the other raises its subsidy. This
is because an increase in a subsidy raises the cost of the subsidy, and the increase in cost
must be subtracted from the increase in profit (if any) to measure the change in national
income. In fact, an increase in one country’s subsidy causes the other to cut its subsidy by
one-quarter of the increase in the first country’s subsidy. (That is why JJ in Figure 7-6 is
twice as steep as EE in Figure 7-5, while WW is half as steep as AA.)

Where will the governments wind up? Let us start at the origin of Figure 7-6, where there
are no subsidies, and assume that the American government acts first. It moves immediately
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FIGURE 7-7
Export Subsidies and Sales
When America subsidizes Acme’s exports to Brazil, Acme’s reaction curve shifts from
AA to A′A′, raising American exports from OX to OX′ and reducing Japanese exports
from OX∗ to OX∗′. When Japan retaliates, however, and the sequence of reciprocal
adjustments is completed, the American subsidy will be lower than it was initially,
shifting Acme’s reaction curve to A′′ A′′. But Edo’s reaction curve will shift to the same
extent, from EE to E′′E ′′. Hence, both countries’ exports will rise by the same amount.
Acme’s will rise from OX to OX′′, and Edo’s will rise from OX∗ to OX∗′′.

to S0, the point on its policy reaction curve WW that shows what the American subsidy
should be when there is no Japanese subsidy. The initial American subsidy is OS0. This
step provokes retaliation by Japan, however, which moves to Z1 on its policy reaction curve
JJ. It sets its subsidy at OS∗

1. The American government responds, and events unfold much
as they did in Figure 7-4, where Acme and Edo were reacting to each other. Eventually, an
equilibrium is reached at Z , where the American subsidy is OS, and the Japanese subsidy
is OS∗. The two subsidies are equal in size because Edo and Acme have identical costs and
compete in the same Brazilian market.

The corresponding outcomes for Edo and Acme are shown in Figure 7-7, which replicates
most of Figure 7-5, including the shift in Acme’s reaction curve from AA to A′A′ induced by
the initial American subsidy. But we have seen that the equilibrium level of the American
subsidy will be lower than the initial level. Therefore, Acme’s reaction curve will be A′′A′′,
which lies between AA and A′A′. Furthermore, Edo’s reaction curve will shift in response to
the equilibrium level of the Japanese subsidy. It will be E′′E′′. The two reaction curves will
intersect at Q′′, where each firm will export more robots than it did before the introduction
of the subsidies. Acme’s sales will rise to OX′′, and Edo’s sales will rise to OX∗′′. In fact,
they will be rise by identical amounts in this particular case.

Clearly, Brazil is better off than it was before the introduction of the subsidies; the fall in
the price of robots has improved its terms of trade. But both exporting countries are worse
off. Figure 7-8 shows what happens to them, using numbers obtained by assigning partic-
ular values to the coefficients of the equations in Section 5 of Appendix A. The columns
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FIGURE 7-8
A Strategic Analysis of Export Subsidies
The columns represent the policy options open to the American government. The rows
represent the options open to the Japanese government. The first number in each cell
is the change in American national income compared to the level obtained without any
subsidies. The second number, with an asterisk, is the corresponding change in Japanese
national income. (As the upper left-hand cell describes the situation without any subsi-
dies, both numbers must be zero.) When the American government subsidizes exports
and the Japanese government does not, American income rises by 50 and Japanese
income falls by 175. When both countries subsidize exports, both countries’ incomes
fall by 48. When they make their decisions independently, however, both governments
will subsidize exports, even though that will reduce both countries’ incomes.

of Figure 7-8 represent the policy options open to the American government. The rows
represent the options open to the Japanese government. The first number in each cell is the
change in American national income, compared with the situation in which there are no
subsidies. The second number is the change in Japanese national income.

Lookfirst at the upper right-hand cell, which shows what happens when the American gov-
ernment subsidizes Acme but the Japanese government does not subsidize Edo. American
national income rises by 50, and Japanese national income falls by 175. Look next at the
lower right-hand cell, which shows what happens when the governments reach the equilib-
rium represented by the point Z in Figure 7-6. The two countries’ national incomes are 48
lower than they were without any subsidies. Retaliation has allowed Japan to make good
much of the loss it suffered from the American subsidy and has “punished” America in the
process by converting its gain into a loss.

A Strategic Analysis of Export Subsidies

Thus far, we have assumed that each government chooses its subsidy on the sup-
position that the other government will not respond. That is how the American government
chose its initial subsidy in Figure 7-6, how the Japanese government reacted, and how the
governments moved sequentially to the unsatisfactory equilibrium at Z . It is unsatisfactory
because both countries lose, but it is an equilibrium nevertheless. Neither government has
any incentive to depart from it unilaterally. It is, in effect, a loss-minimizing equilibrium.
But this sequential process is not the only way in which governments can get into trouble.
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Suppose that the American and Japanese governments are trying to decide individually
whether to subsidize their exports and will not be able to reverse their decisions once they
have announced them. A government can change the size of its subsidy but cannot abandon
the basic decision to subsidize once it has made that decision. Each government knows the
numbers in Figure 7-8 and thus knows the effects on its national income of the four possible
outcomes, but it does not know in advance what the other government will do. We can show
that both governments will subsidize their exports and wind up with losses.

Look at the situation from the American government’s standpoint. It must decide whether
it should commit itself to subsidizing exports without knowing whether Japan will make
a similar commitment. Reviewing its options, it will decide that it is safer to subsidize. If
Japan decides not to subsidize, America will be better off for having decided to subsidize; its
national income will rise by 50. If Japan decides instead to subsidize, America will still be
better off for having decided to subsidize; its national income will fall by 48 rather than fall by
175. But Japan will make a similar calculation and arrive at the same conclusion. Hence, both
governments will commit themselves to subsidizing exports, and both countries’ national
incomes will fall.

This is the “noncooperative” solution to a famous problem in game theory, known as
the Prisoner’s Dilemma. It takes its name from an example in which two prisoners are
held incommunicado. Each is told that he will be released if he accuses the other and no
accusation is made against him, that he will be punished severely if he is accused by the
other, and that both prisoners will be punished but less severely if they remain silent. Clearly,
the two prisoners should “cooperate” by remaining silent; both will be treated leniently.
Looking at his options by himself, however, each prisoner will find it safer to accuse the
other, with the result that both are punished severely.

Governments would be better off if each one could promise not to subsidize its exports.
And governments have found ways to do that. The General Agreement on Tariffs and
Trade prohibits the use of export subsidies, although it tolerates several exceptions, most
notably for agricultural exports. The major industrial countries have also agreed to limit the
export-credit subsidies they give to developing countries. These promises are frequently
broken, however, sometimes by disguising export subsidies as production subsidies or as
support for research and development. It is also difficult to punish cheating. If the American
and Japanese governments agree not to subsidize their robot exports, but the American
government breaks its promise, Japan will find it hard to punish the American transgression,
except by subsidizing Japanese exports. Agreements of this sort are especially fragile when
many countries are involved; small countries can cheat without being punished, because
large countries do not want the whole agreement to unravel. Agreements tend to be more
robust when the participating governments are linked by many other agreements; the threat
to renounce the whole set of agreements may prevent a government from violating any one
of them.

TRADE WITH MONOPOLISTIC COMPETITION

In the example we have been examining. Acme and Edo produced identical goods,
and each firm had the whole domestic market to itself before trade was opened. Economies
of scale kept other firms from entering their markets. But trade replaced monopoly with
oligopoly.
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Trade With Monopolistic Competition 139

We turn now to a different framework,monopolistic competition, in which each country’s
market is served by many firms, but each firm makes a different version or variety of the
same basic good. Economies of scale are important here. They determine the number of
varieties each country will produce.

Equilibrium in the Closed Economy

To highlight the features of this model, suppose that widgets, the basic product,
can be made in many shades. Think of them as lying along a line from light to dark. If there
were no economies of scale in the widget industry, a very small country could produce every
sort of widget. There could indeed be many firms making each variety, and the market for
that variety would be perfectly competitive. When there are significant economies of scale,
fewer varieties will be produced, fewer firms will make them, and markets will be less than
perfectly competitive.

A large body of literature deals with the way that firms will choose their places on the
line between light and dark widgets. Their behavior will depend in part on consumers’
preferences and on the consumers’ willingness to substitute one type of widget for another.
In this example, we will assume that consumers are distributed evenly along the line; if
every variety of widget were available and their prices were the same, the same number of
consumers would buy each variety. But we will also assume that countries are too small to
produce every variety of widget. Therefore, the varieties actually produced will be spread
out along the line, with gaps between them. Some consumers will be forced to choose
between buying no widgets at all and buying varieties that do not satisfy them perfectly.

We will deal with two countries, France and Italy. Each country produces n varieties, but
France produces the odd-numbered varieties (1, 3, 5, . . . , 2n− 1), and Italy produces the
even-numbered varieties (2, 4, 6, . . . , 2n). The initial situation looks like this:

Varieties Produced in Italy

Varieties Produced in France

1 3 5

2 4 6

2n − 1

2n

DarkLight

There will be one firm producing each numbered variety, and each firm have its own cluster
of consumers.3

The situation of the typical firm in long-run equilibrium is shown by Figure 7-9. The
firm produces the j th variety, its average-cost curve is AC, and its demand curve is DD.
The shape of the average-cost curve reflects the assumption made earlier, that there are
economies of scale in the production of widgets. The demand curve is downward sloping
because the firm can acquire additional customers by cutting its price. Some who have been
buying the adjacent varieties, j − 2 and j + 2, will switch to the j th variety. The demand
curve will be fairly flat if the adjacent varieties are close substitutes for the j th variety;
a small reduction in the price of the j th variety will attract a large number of customers.
The position of DD will depend on the prices of the other varieties, but especially those of

3There are technical difficulties with this linear arrangement of varieties and firms. The firm at each
end of the line will have only one close competitor, and all other firms will have two. But the linear
arrangement is a convenient approximation.
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FIGURE 7-9
Equilibrium under Monopolistic Competition
The curve DD is the domestic demand curve for the jth variety of widget. The curve
AC is the average-cost curve for the single firm making that variety. The firm sells OQ
widgets at the price OP. Its total revenues are OQEP and equal its total costs. If the
firm were making profits, more firms would enter the widget industry to produce close
substitutes for the jth variety, and the firm’s demand curve would shift to the left until
it was just tangent to its average-cost curve, making the firm’s profits disappear.

adjacent varieties. If an adjacent firm reduces its price and attracts additional customers, the
demand curve for the j th variety will shift to the left. The size of the shift will depend on the
number of consumers who abandon the j th variety when the price of another variety falls.

The firm will have marginal-cost and marginal-revenue curves, but they are not needed to
describe the situation. We have merely to locate E , the point of tangency between DD and
AC, where the firm produces OQ widgets and sells them at the price OP. Its total revenues
are equal to its total costs. If its total costs were higher, the firm would show losses and
would have to drop out of the industry; its customers would have to move to other varieties.
If its total costs were lower, it would make profits and would attract new firms to the widget
industry. Those firms would produce additional varieties, and the demand curve for the j th
variety would shift to the left, reducing the firm’s profits.

To sum up, France has n widget-making firms, which produce odd-numbered varieties.
Italy has the same number of firms, which produce even-numbered varieties. Each firm in
each country makes the same quantity of widgets and sells them at the same price. Each
country has the same number of consumers, and some of them would like to buy every sort
of widget. Before trade is opened, however, French consumers can buy only odd-numbered
varieties and Italian consumers can buy only even-numbered varieties.

Equilibrium with Trade

Trade serves a very simple function in this model. It fills the gaps in the menu
of widgets available to French and Italian consumers. But this will have a number of
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consequences. First, it will rearrange each country’s consumption. Second, it may rearrange
each country’s production. Third, it may stimulate consumption and production.

The first effect is easily explained without another diagram. When consumers are evenly
distributed and are given the opportunity to buy both odd-numbered and even-numbered
widgets, half of those who used to buy odd-numbered widgets will switch to even-numbered
widgets, and vice versa. Look at the outcome from the standpoint of the j th firm. The firm
will lose half its domestic customers to the newly adjacent foreign firms making varieties
j − 1 and j + 1, but it will gain just as many foreign customers from them. Therefore, it
will continue to produce OQ widgets and obtain the price OP, but it will start to export half
its output. Look at the outcome in terms of trade flows. France will export half its output
of odd-numbered widgets, Italy will export half its output of even-numbered widgets, and
trade in widgets will be balanced.

The second and third effects, which modify this outcome, reflect the indirect results of
thickening the widget menu available to French and Italian consumers. Before trade, the
ability of the j thfirm to attract more customers was limited by the two-digit distance between
the j th variety and the closest substitutes available domestically, j − 2 and j + 2. When
trade is opened, the firm can more easily attract additional customers, because there is only a
one-digit distance between the j th variety and its closest substitutes, j−1 and j+1, which
come from the other country. Furthermore, consumers who did not buy widgets before will
return to the widget market, attracted by the richer menu. The immediate effects are shown
in Figure 7-10, where the demand curve shifts from DD to D′D′. It gets flatter because
there are closer substitutes for the j th variety; it shifts upward because more consumers are
attracted to the widget market.

Each firm will see this as an opportunity to raise its output and move to a point such as
E′, where its output is OQ′ and its price is OP′. Its profits will be CFE′P′. But every other
firm will see things the same way and try to raise its output. Hence, the prices of adjacent
varieties will fall and the demand curve for the j th variety will shift to the left. A new
long-run equilibrium will be established when the demand curve is D∗D∗, which is tangent
to AC at E∗. The firm will produce OQ∗ widgets, its price will be OP∗, and its profits will
be zero, just as they were before trade. Important gains will accrue to consumers, however,
because they can consume more widgets at lower prices.

The increase in widget consumption is due partly to the increase in demand resulting
from the increase in the number of consumers—the return of those who were not buying
widgets before trade was opened. But it is also due to another phenomenon—a fall in the
total number of varieties produced and thus the number of firms. Each of the remaining
firms will produce more widgets and will thus be able to exploit more fully the economies
of scale in widget production.

How does this reduction come about? Initially, each country’s consumers had a menu
comprising n varieties. The opening of trade doubled the number of varieties, allowing some
consumers to choose widgets better suited to their preferences. But ask yourself what you
would do if offered a variety quite close to your ideal type or one that was farther away but
was priced at OP∗ rather than the higher price OP. You might choose the cheaper widget,
and that is what has happened in Figure 7-10. Think of the outcome this way: Before trade,
France produced n odd-numbered varieties and Italy produced n even-numbered varieties;
with the opening of trade and all of the resulting adjustments, France produces varieties 1, 4,
7, and so on, while Italy produces varieties 2.5, 5.5, 8.5, and so on. The number of varieties
available to each country’s consumers is now larger than n but smaller than 2n, and they are
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FIGURE 7-10
Trade under Monopolistic Competition
Before trade, DD is the domestic demand curve for the jth variety of widget, and AC
is the average-cost curve for the firm producing it. Output is OQ, and price is OP. By
making more varieties available, trade shifts the demand curve to D ′D ′. It becomes
flatter because the firm can gain more customers by cutting its price; it shifts upward
because more customers enter the widget market. The firm moves initially from E to
E ′, raising its output to OQ′ and reducing its price to OP ′. Its total revenues are OQ′E ′P ′,
its total costs are OQ′FC, and its profits are CFE′P ′. But all other firms do the same thing,
so every demand curve shifts to the left. The new long-run equilibrium is established at
E ∗, where profits have vanished, output is OQ∗, and price is OP∗. The movement from
E ′ to E ∗ is associated with a fall in the number of widget-making firms. Each remaining
firm produces more than it did initially (OQ∗ is larger than OQ) and sells it at a lower
price (OP∗ is smaller than OP).

1.5 digits apart. They are thus closer together than they were before trade but farther apart
than they would be if there had been no rearrangement of production. Consumers benefit
from more choice and lower prices, because costs are cut by reducing the number of firms
and raising the output of each remaining firm.

Innovation, Growth, and Trade

Trade models with monopolistic competition are being used extensively to study
economic growth and many policy problems relating to trade and growth. Until recently,
economists treated technological change as something that happens exogenously—outside
the model being studied. That is how we treated it in the previous chapter, when we asked
how an improvement in efficiency affects production, trade, and economic welfare. Current
work on technological change treats it as something that happens endogenously—within the
model being studied. When products are differentiated and entry is limited by economies of
scale,firms have an incentive to invest in research and development. They mayfind new ways
to make old products, devise new varieties of old products, or invent new products. When
entry is limited by economies of scale (or patent protection, for that matter), investing in
research and development can be very profitable. Investors can capture some of the welfare
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gains obtained by reducing costs, improving product quality, or thickening the consumer’s
menu.

When seeking to maximize profits, then, firms must make the usual decisions about inputs
and outputs, but they must also decide how much to invest in research and development.
Their decisions will determine the growth rate of the economy and, more important for
our purpose, the nature of a country’s foreign trade. For these same reasons, however,
governments may try to encourage investment in research and development. When they do
this competitively, however, they run the risk of reducing economic welfare, much as they
do when they subsidize their exports.

Let us return to our earlier example, in which Acme and Edo sold robots to Brazil. Suppose
that Acme and Edo try to develop a new type of robot, that they are evenly matched and bound
to succeed eventually, and that the first firm to succeed will capture the whole Brazilian
market.

Let the value of the market for the new robot be $10 billion, measured by the profit to
be made over the life of the new product, and suppose that each firm invests $1 billion
in research and development. On these assumptions, each firm (and country) will value
the Brazilian market at $4 billion. That is the value of the market times the probability
of winning the race to develop the new robot less the firm’s investment in research (i.e.,
$10 billion times 0.5 less $1 billion). This number is shown in the upper left-hand box of
Figure 7-11, where the American and Japanese governments do not subsidize research.

Now suppose that a $1 billion subsidy from the American government can raise the
probability that Acme will win the race; let it rise from 0.5 to 0.75. The value of the
market from the American standpoint will rise to $5.5 billion ($10 billion times 0.75 less $2
billion of total spending on research), and its value from the Japanese standpoint will fall to
$1.5 billion ($10 billion times 0.25 less $1 billion).4 These numbers are shown in the upper
right-hand box of Figure 7-11, where America subsidizes research and Japan does not.
Because the situation is symmetrical here, identical numbers appear in the lower left-hand
box, where Japan subsidizes research and America does not. Finally, the numbers in the
lower right-hand box reflect the outcome when both firms are subsidized. They are evenly
matched again, but $1 billion of additional expenditure on research must be deducted from
the value each country attaches to the Brazilian market.

Clearly, the governments have reason to agree that they will not compete by subsidizing
research. If they distrust each other, however, both will act defensively and subsidize their
firms. When America decides not to subsidize, the value of the market will be $4 billion if
Japan makes the same decision and $1.5 billion if Japan subsidizes. When America decides
to subsidize, the value of the market will be $5.5 billion if Japan does not subsidize and
$3 billion if Japan subsidizes. If America cannot be sure that Japan will not subsidize, it
makes sense for America to subsidize. But Japan will make the same calculations and come
to the same conclusion. Hence, both governments will subsidize research and wind up in
the lower right-hand box.

This example is far too simple. It ignores the effects of subsidies on the probability that
the discovery will in fact be made, focusing instead on the probability that a particular

4As additional research raises the value of the market from Acme’s own standpoint, we must ask why
it does not spend more on research without help from its government. The most plausible answer is
that Acme cannot expect to recover all its expenditure. This might happen if it could not patent its
discovery or lost its scientists and engineers to other American firms willing to pay high them salaries
for their knowledge of the work done in Acme’s laboratories.
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FIGURE 7-11
A Strategic Analysis of Research Subsidies
The first number in each cell is the increase in American national income resulting from
the corresponding pair of policies. The second is the increase in Japanese national in-
come. Each number is the value of the Brazilian market times the probability of winning
the market less the total expenditure on research. When the American and Japanese
governments act defensively, each will subsidize its company’s research, although that
will reduce both countries’ incomes.

country’s firm will make it. It also ignores the difficult problem of deciding which firm to
subsidize, because we have assumed that each country has only one firm. But it highlights
the risk of competitive behavior by governments, which is very similar to the risk they court
when they start to subsidize exports or production.

EMPIRICAL WORK ON INTRAINDUSTRY TRADE

Quantitative work on intraindustry trade underscores the importance of the vari-
ables featured in the models we have examined. The level of intraindustry trade is usually
measured by this index:

T = 1 − |xijk − xjik|
xijk + xjik

,

where xijk is the value or volume of the i th country’s exports to the j th country in the kth
product group, and xjik is the trade flow in the opposite direction. This index is zero when
trade goes only one way (when xijk = 0 or xjik = 0); it is one when trade is perfectly
balanced (when xijk = xjik).5

5Returning to Table 7-1, we can compute T for U.S. trade in electronic microcircuits:

T = 1 − |30,589 − 35,487|
30,589 + 35,487

= 1 − 4,898
66,076

= 0.926.

which says that trade in this product group comes close to being pure intraindustry trade. The average
value of T for trade in manufactured goods lies between 0.55 and 0.75 for most major industrial
countries; see David Greenaway and Chris Milner, The Economics of Intra-Industry Trade (Oxford:
Blackwell, 1986), Table 5-3.
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Table 7-2. Country and Product Characteristics Affecting
Levels of Intraindustry Trade Between Pairs of Countries

Characteristic Effect

Average of countries’ incomes per capita Positive
Difference in incomes per capita Negative
Average of countries’ total incomes Positive
Difference in total incomes Negative
Average trade orientation of countries Positive
Distance between countries Negative
Common border between countries Positive
Common language between countries Positivea

Membership in common trade bloc Positive
Product differentiation within industry Positiveb

Economies of scale for firms in industry Negative
Industrial concentration in industry Negative
Multinational production by firms in industry Negativec

Average tariff level for industry None
Tariff dispersion within industry Negative

Source: Adapted from Bela Balassa and Luc Bauwens, Chang-
ing Trade Patterns in Manufactured Goods (Amsterdam: North-
Holland, 1988), Table 8-1. Effect is shown as “none” when not
significant at the 0.05 level.
aPositive for English, French, German, and Portuguese but not for
Spanish or Scandinavian languages.
bThree measures used simultaneously: an index of export prices
within the industry, an index of dispersion for profits, and a mea-
sure of advertising expenditure. All three had positive effects.
cTwo variables used simultaneously: income received from foreign
affiliates and trade with foreign affiliates. Both had negative effects.

One ambitious study, covering 38 countries and 152 product groups, is summarized in
Table 7-2. It tries to explain the value of T for each bilateral trade flow.

The first five variables listed in the table pertain to the general characteristics of the trad-
ing countries, and each of them has the expected effect. Models of monopolistic competition
suggest that countries with high incomes can be expected to engage heavily in intraindus-
try trade, because their consumers spend large fractions of their incomes on sophisticated
manufactured goods, which tend to be sharply differentiated. Conversely, countries with
different income levels can be expected to have different tastes and thus to engage in less
intraindustry trade. Similarly, large countries can be expected to produce many varieties
of manufactured goods, and levels of national income are used to measure country size.
Finally, countries that are outwardly oriented, with low trade barriers, are also shown to
participate heavily in intraindustry trade.

The next four variables relate to the characteristics of the bilateral relationship between
each pair of countries. Distance discourages intraindustry trade, as transport costs tend to
reduce each country’s share of its partner’s market; this happened in the model of pure
national monopoly that led to oligopolistic competition, and it can also be expected to
happen under monopolistic competition. Information can be expected toflow freely between
countries with a common border or common language, and this should promote intraindustry
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146 Imperfect Competition and International Trade

trade, because each country’s consumers should be thoroughly familiar with the range and
variety of goods made in neighboring countries. Membership in a common trade bloc, such
as the European Union, also encourages intraindustry trade.

The last six variables relate to the characteristics of industries and product groups rather
than those of countries. Measures of product differentiation have the positive effect predicted
by models of monopolistic competition. But economies of scale and industrial concentration
appear to have perverse effects. In both models studied in this chapter, economies of scale
restricted entry and generated intraindustry trade. Furthermore, industrial concentration
should encourage the mutual penetration of national markets that took place in the model of
oligopolistic competition. But forces working in the opposite direction appear to dominate.
With significant economies of scale or large firms in an industry, there are opportunities for
standardization as well as differentiation, and standardization leads to specialization rather
than intraindustry trade. The extent of multinational production can likewise cut two ways.
On the one hand, it displaces trade; firms that produce locally for a particular market need
not export to that market. On the other hand, it creates trade; firms that produce locally
often import parts and components from plants in other countries. In this particular study,
the trade-displacing effect appears to dominate. Finally, tariffs and other trade barriers
might be expected to limit intraindustry trade, but their effects are weak in this and other
studies.

SUMMARY

Models with perfectly competitive markets cannot explain two-way trade within a
single product group. Yet intraindustry trade accounts for a large portion of all international
trade, especially in manufactured goods. Models with inperfect markets are needed to
explain it.

When two countries’ domestic markets are monopolized, the opening of trade intensifies
competition; oligopoly replaces monopoly, reducing prices and profits. Producers lose but
consumers gain, and the gains outweigh the losses. Trade can occur even when the countries’
firms produce identical goods and sell them at identical prices.

When two countries’ markets are characterized by monopolistic competition involving
differentiated products, the opening of trade raises the number of varieties available. It can
also reduce the number of varieties produced in a single country, along with the number of
producers, allowing the survivors to exploit economies of scale and thus reduce their costs.
Trade is beneficial for both of these reasons.

Under conditions of imperfect competition, governments may be tempted to subsidize
their exports or subsidize research to develop new exports, in order to reap larger profits from
foreign markets. When other governments retaliate, however, there are losses all around,
and binding agreements may be needed to prevent the process from starting.

Finally, it must be remembered that models of imperfect competition can explain intrain-
dustry trade but cannot by themselves explain why particular countries are net exporters of
certain manufactures and net importers of others. Therefore, those models must be com-
bined with others, such as the modified Ricardian model or Heckscher–Ohlin model, to
explain the trade pattern completely.
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QUESTIONS AND PROBLEMS

(1) Explain the statement in the text that an agreement (cartel) between Acme and Edo to
keep trade from reducing their profits would eliminate the gains from trade.

(2) Let the Japanese robot market be half as large as the American market. Adapt Figures
7-3 and 7-4 to show the equilibrium in each market after trade is opened; identify the equilibrium price
in each market, Edo’s exports to the American market, and Acme’s exports to the Japanese market.

(3) Adapt Figures 7-3 and 7-4 to show what happens when the American government
imposes an import tariff on robots. Identify the changes in sales by Acme and Edo in the American
market and the change in the equilibrium price. Is there any effect on their sales in the Japanese
market? What happens to Acme’s profits? (You may find it helpful to think of the tariff as being
equivalent to an increase in the marginal cost of selling Edo’s robots in the American market.)

(4) To illustrate the effects of research subsidies, the text assumed that a subsidy affects
the probability that a particular firm will win the race to develop a new robot but does not affect
the probability that someone will develop it eventually. That was assumed to be certain. Suppose,
instead, that the probability of succeeding is 0.4 when there are no subsidies and rises to 0.8 when
both governments subsidize research. Assume that Acme and Edo are evenly matched, and show that
it will pay both governments to subsidize research.

(5) In the Ricardian trade model, a small country can appropriate most of the gains from
trade. The same sort of thing can happen with trade under monopolistic competition, but for a different
reason. It relates to the thickening of consumers’ menus. Explain.
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8

Trade and Factor
Movements

THE ISSUES

This chapter examines two groups of issues. The first part of the chapter uses trade
theory to show what happens when factors of production can move freely from one country
to another. It concentrates on three issues:

• How factor movements affect the total outputs of the countries involved and the
composition of each country’s output.

• How they affect the incomes of the factors of production.

• How they affect trade flows, the terms of trade, and economic welfare.

The second part of the chapter deals with some major issues raised by the theory of factor
movements but not treated fully by it:

• Why firms engage in multinational production, putting plants in many countries
rather than one country.

• How multinational production affects the individual economies involved and trade
flows between them.

The chapter ends with a brief excursion into the theory of taxation. When afirm or individual
resides in one country but earns income in another, what principles should govern the
taxation of that income?

PERSPECTIVES AND OBJECTIVES

Most of our work thus far has focused on the nation state as the basic unit of
analysis and has measured the effects of trade on the welfare of the typical consumer. When

148
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examining capital formation, for example, we compared the sizes of two changes affecting
the welfare of the typical consumer in the growing country—the change in real income
measured at initial prices and the change in the terms of trade induced by the change in the
output mix.

When dealing with movements of capital or labor from one country to another, it makes
less sense to focus on the nation state or on the typical consumer. It is hard, indeed, to define
the typical consumer, because factor movements can involve movements of consumers, too.
When workers move from Portugal to Britain, should we treat them as Portuguese or British
consumers? When capital moves from Britain to Portugal, should we reclassify the owners
of that capital?

Even when we can answer these questions clearly and can therefore define the typical
consumer, the concept itself can obscure some of the interesting issues. Why do most
countries limit immigration? There are, of course, political and cultural reasons. To get at
the economic reasons, however, we must distinguish between the effects on the incomes of
the immigrants and the effects on the incomes of others.

We will continue to concentrate on long-run changes in outputs and incomes—those
we can identify after a factor movement has been completed and the factors of production
have been optimally allocated. But we will classify the changes differently. First, we will
look at the changes in global output, defined as the sum of the outputs in the host and
source countries, to see how a factor movement has affected the efficiency of the world
economy. Second, we will look at the distributional effects by examining the changes
in the incomes of three groups: the persons who move (or move their capital) from the
source country to the host country, those who reside initially in the host country, and
those who remain behind in the source country. It will be important, moreover, to look
separately at the effects on the earnings of labor, capital, and land, which may be very
different.

Although we will adopt a different classification of welfare effects, we will use the
same general approach adopted to study economic growth. We will focus on capital move-
ments, which are easier to analyze than labor movements, and will use both of the mod-
els studied in earlier chapters—the modified Ricardian model and the Heckscher–Ohlin
model.

It is easy tofind reasons for factor movements in the modified Ricardian model and equally
easy to analyze their consequences. We can ask how factor movements affect outputs and
earnings before they have had secondary effects on the host and source countries, then ask
how they influence the pattern of employment and how the changes in employment affect
real earnings in the two countries. We will see that factor movements tend to be self-limiting
in the modified Ricardian model. The changes in earnings in the two countries remove the
incentive for more factors to move.

It is harder to find economic reasons for factor movements in the Heckscher–Ohlin
model, because free trade can equalize factor prices and thus deprive capital and labor of
any economic incentive to move. We must therefore introduce an impediment to factor-
price equalization and thus drive a wedge between the countries’ factor prices. The effects
of the resulting factor movement, however, depend on the nature of the impediment. In
some cases, factor movements will remove the impediment itself, allowing trade to equal-
ize the countries’ factor prices and ending the incentive for factors to move. In other cases,
factor movements cannot remove the impediment, and the factor movements will continue
unabated until they eliminate trade itself.
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CAPITAL MOVEMENTS IN THE MODIFIED RICARDIAN MODEL

Recall the main characteristics of the countries in the modified Ricardian model.
Britain and Portugal have the same quantities of labor, but Britain has more capital than
Portugal, and Portugal has more land than Britain. When their tastes and technologies are the
same and there is free trade between them, Britain exports cloth and Portugal exports wine.
Yet free trade does not equalize the countries’ factor prices. When their stocks of capital
differ greatly, the marginal product of capital will be lower in Britain’s cloth industry, so
the real return to capital will be lower in Britain, whether it is measured in cloth or wine.1

There is thus an incentive for capital to move from Britain to Portugal.

Primary Effects of a Capital Movement

The initial situation is described by Figure 8-1. The curveAC shows the relationship
between the marginal product of capital in Britain’s cloth industry and the capital stock in
Britain, given the number of workers in the industry. When the capital stock is OK1, the
marginal product of capital is OR yards of cloth, which measures the real return to capital
in terms of cloth. Therefore, the owners of capital earn ORBK1 yards of cloth. The curve
A∗C∗ shows the relationship prevailing in Portugal, given the number of workers in its
cloth industry. (The British curve is higher and flatter than the Portuguese curve, because
more workers are employed in Britian’s cloth industry.) When the capital stock is OK2 in
Portugal, the marginal product of capital is OR∗ yards of cloth, and the owners of capital
earn OR∗PK2 yards of cloth.

An additional point about marginal-product curves is important here. The area under any
marginal-product curve measures the total product of the industry. When the capital stock
isOK1 in Britain, cloth output isOABK1 yards. Hence, workers in the British cloth industry
earn RAB yards of cloth, the difference between total output and the payment made to the
owners of capital. In Portugal, cloth output isOA∗PK2 yards, and workers in the Portuguese
industry earn R∗A∗P yards of cloth.

When the real return to capital is lower in Britain, owners of capital have an incen-
tive to transfer capital to Portugal. The primary effects show up in Figure 8-1. Suppose
that K1K ′

1 of British capital is transferred to Portugal, reducing the capital stock to OK ′
1

in Britain and raising it to OK ′
2 in Portugal (i.e., K1K ′

1 = K2K ′
2). Five effects follow

directly.
First, the transfer of capital eliminates completely the difference between marginal prod-

ucts in Britain and Portugal. The marginal product of capital rises in Britain toOR′. It falls in

1We can prove this assertion by recalling the results of capital formation obtained from the special case
considered in Chapter 5, where the real wage measured in wine remained constant in Britain. Let the
marginal products of capital be equal initially in Britain and Portugal; then introduce capital formation
in Britain. The real return to capital falls in both countries but falls further in Britain. The proof is in
three steps: (1) Marginal products in an industry depend only on the industry’s capital–labor ratio. If
the marginal products of capital are equal in the countries’ cloth industries, the capital–labor ratios
must be equal, too, which means that the marginal products of labor must be equal. By implication, real
wages must be equal, whether measured in wine or cloth. (2) Capital formation in Britain raises each
country’s real wage measured in cloth, but raises it more in Britain. Otherwise, the real wage measured
in wine could not remain constant in Britain while falling in Portugal, which is what happened in
Chapter 5. (3) When the real wage rises by more in Britain, however, the marginal product of labor
must rise by more in Britain’s cloth industry. Therefore, the marginal product of capital must fall by
more in Britain’s cloth industry and be lower thereafter in Britain than in Portugal.
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FIGURE 8-1
Primary Effects of Transferring Capital from Britain to Portugal
The curve AC gives the marginal product of capital in Britain’s cloth industry. With
OK1 capital invested in that industry, the marginal product is OR, and cloth output is
OABK1. Payments to capital are OR × OK1, or ORBK1, and payments to labor are RAB.
When K1K′

1 capital is transferred from Britain to Portugal, the marginal product rises
to OR ′, and cloth output falls to OAB ′K ′

1. Payments to capital remaining in Britain rise
from OREK ′

1 to OR ′B ′K ′
1, and payments to labor fall to R ′AB ′. Hence, the loss to British

workers is EBB ′ bigger than the gain to capitalists remaining in Britain. The curve A∗C ∗

gives the marginal product in Portugal’s cloth industry. With OK2 capital invested in
that industry, the marginal product is OR∗, and cloth output is OA∗PK2. Payments to
capital are OR∗PK2, and payments to labor are R∗A∗P . When K2 K ′

2 capital is transferred
to Portugal, the marginal product falls to OR ′, and cloth output rises to OA∗ P ′K ′

2.
Payments to capital initially in Portugal fall from OR∗PK2 to OR ′FK2, and payments to
labor rise to R′ A∗ P ′. Hence, the gain to Portuguese workers is FPP ′ bigger than the loss
to capitalists initially in Portugal.

Portugal toOR ′. (A smaller transfer of capital would reduce the difference but not eliminate
it.) Therefore, the factor movement is self-limiting. By closing the gap between marginal
products and thus the difference between real returns, it removes the incentive to transfer
any more capital to Portugal.

Second, the transfer raises global cloth output, increasing the efficiency of the world
economy. Output falls to OAB ′K ′

1 in Britain and rises to OA∗P ′K ′
2 in Portugal. Note 8-1

shows, however, that the increase in Portuguese output exceeds the decrease in British
output by 1

2 (K1K ′
1 × RR∗) yards of cloth, where K1K ′

1 is the capital transfer and RR∗ is
the initial gap between marginal products. If there were no such gap, the capital transfer
would not raise global output, but the transfer itself would not take place. Putting the same
point in general terms, a factor movement activated by a difference in real returns raises the
efficiency of the world economy.

Third, the transfer of capital raises the incomes of its owners. Their capital earned K ′
1EBK1

in Britain and will earn K ′
2P

′FK2 in Portugal. Hence, their incomes rise by HP′FG yards
of cloth.
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152 Trade and Factor Movements

Note 8-1
Measuring the Output and Income Effects of a Capital Movement from

Britain to Portugal

The transfer of K1K ′
1 capital from Britain to Portugal reduces British output from

OABK1 to OAB′K ′
1; it falls by K ′

1B
′BK1 yards of cloth, which can be rewritten as

K ′
1EBK1 + EBB′. The transfer raises Portuguese output from OA∗PK2 to OA∗P ′K ′

2;
it rises by K ′

2P
′PK2 yards of cloth, which can be rewritten as K ′

2HGK2 + HP′FG +
FP′P . But K ′

1EBK1 = K ′
2HGK2 (because K1K ′

1 = K2K ′
2). Therefore, the increase in

Portuguese output exceeds the decrease in British output by HP′FG+FP′P −EBB′.
This is the increase in global output. ButHP′FG = GH×GF, while FP′P = 1

2 (FP′ ×
FP), and EBB = 1

2 (EB × EB′). Furthermore, FP′ = GH = K1K ′
1 = K2K ′

2 = EB,
while GF = RR′ = EB′, and FP = R′R∗. Therefore, the increase in global output is
(K1K ′

1 ×RR′) + 1
2 (K1K ′

1 × R′R∗) − 1
2 (K1K ′

1 ×RR′) = 1
2 (K1K ′

1 ×RR′) + 1
2 (K1K ′

1 ×
R′R∗) = 1

2 (K1K ′
1 × RR∗), because RR′ + R′R∗ = RR∗.

The earnings of capitalists remaining in Britain rise from OREK′
1 to OR′B ′K ′

1, an
increase ofRR′B ′E yards of cloth. The earnings of workers in Britain fall fromRAB to
R′AB′, a decrease of RR′B ′B, which exceeds the increase in the capitalists’ earnings
by EBB′ yards of cloth.

The earnings of capitalists initially in Portugal fall from OR∗PK2 to OR′FK2, a
decrease of R′R∗PF yards of cloth. The earnings of workers in Portugal rise from
R∗A∗P to R′A∗P ′, an increase of R′R∗PP′ yards of cloth, which exceeds the decrease
in the capitalists’ earnings by FP′P yards of cloth.

Fourth, the transfer redistributes income in Britain from labor to capital. Note 8-1 shows
that the owners of capital remaining in Britain earn an additionalRR ′B ′E yards of cloth while
the earnings of British workers fall byRR ′B ′B yards of cloth. Hence, British capitalists have
reason to favor the capital movement from Britain to Portugal, but British workers have rea-
son to oppose it. Furthermore, the British government cannot compensate the workers by tax-
ing the gain accruing to the capitalists, as the workers’ loss is larger than the capitalists’ gain.

Fifth, the transfer redistributes income in Portugal from capital to labor. Note 8-1 shows
that the earnings of the owners of capital initially in Portugal fall by R′R∗PF yards of
cloth but that Portuguese workers earn an additional R′R∗PP ′ yards. Hence, Portuguese
workers have reason to favor the capital movement, but Portuguese capitalists have reason
to oppose it. But the Portuguese government can compensate the capitalists by taxing the
gain accruing to the workers, as the workers’ gain is larger than the capitalists’ loss.

Secondary Effects of a Capital Movement

These five results, however, were derived with the help of a drastic simplification.
The positions of the curves AC and A∗C∗ depend on the initial levels of employment in
the countries’ cloth industries. Yet our previous work with the modified Ricardian model
showed that a change in the capital stock leads to a reallocation of labor. When allowance
is made for this effect, the capital transfer shown in Figure 8-1 proves to be too small to
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FIGURE 8-2
Secondary Effects of Transferring Capital from Britain to Portugal
The real wage is OV1 in Britain initially, so OL1 workers are employed in the wine
industry and L̄L 1 in the cloth industry. The transfer of capital shown in Figure 8-1 shifts
the demand curve for labor downward from EC to E ′

C , reducing the real wage to OV0

and reducing cloth output by MBB′M. The real wage is OV2 in Portugal initially, so OL2

workers are employed in Portugal’s cloth industry and L̄L 2 in the wine industry. The
transfer of capital shifts the demand curve for labor upward from E ∗

C to E ∗′
C , raising

the real wage to OV0 and raising cloth output by NPP ′N ′. When the real wage is OV0

in Britain, however, the wine industry demands more workers; equilibrium cannot be
established until L 1L ′

1 workers have moved from the cloth industry to the wine industry
and the real wage has risen to OV ′

1. Cloth output falls by an extra L 1 B ′B ′′L ′
1 yards, but the

cloth equivalent of wine output rises by L 1BB′′K ′
1 yards, so the cloth value of national

output in Britain rises by B ′BB′′ yards. Similarly, equilibrium cannot be established in
Portugal until L 2L ′

2 workers have moved from the wine industry to the cloth industry
and the real wage has fallen to OV ′

2. The cloth equivalent of wine output falls by
L 2PP ′′L ′

2 yards, but cloth output rises by an extra L 2 P ′ P ′′L ′
2 yards, so the cloth value

of national output in Portugal rises by PP ′ P ′′ yards. As the marginal product of labor
in the cloth industry is now higher in Britain than Portugal, the marginal product of
capital must be higher in Portugal than Britain, and an additional transfer of capital is
needed to equalize real returns.

eliminate the gap between marginal products, and the increase in global output understates
the efficiency gain resulting from the transfer. By implication, the increase understates to
a greater extent the efficiency gain that would be conferred by a transfer large enough to
close the gap completely.

These assertions are confirmed by Figure 8-2, which traces the effects of a capital transfer
on the two countries’ labor markets. The point B defines the initial equilibrium in Britain’s
labor market. The real wage measured in cloth is OV1 yards, OL1 workers are employed
in the wine industry, and L̄L1 workers are employed in the cloth industry. Wine and cloth
outputs are measured by the areas under the demand curves for labor (because they are
marginal-product curves), but wine output is measured by its cloth equivalent at the free-
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154 Trade and Factor Movements

trade prices prevailing initially. Thus, cloth output is L̄MBL1 yards in Britain, and the cloth
equivalent of wine output isOGBL1. The point P defines the initial equilibrium in Portugal’s
labor market. The real wage measured in cloth isOV2 yards,OL2 workers are employed the
wine industry, and L̄∗L2 are employed in the cloth industry. Cloth output is L̄∗NPL2 yards,
and the cloth equivalent of wine output is OHPL2 yards.

The real wage expressed in cloth is higher in Britain than in Portugal, because the marginal
product of labor is higher in Britain’s cloth industry. Recall that marginal products in a
particular industry depend on factor proportions in that industry. As the marginal product
of capital is lower initially in Britain than in Portugal, the capital–labor ratio must be higher
in Britain’s cloth industry, which means that the marginal product of labor must likewise
be higher.

The transfer of capital from Britain to Portugal induced by the gap between rates of return
is shown in Figure 8-2 by shifting the demand curves for labor. The capital stock falls in
Britain, reducing the marginal product of labor in Britain’s cloth industry and thus shifting
its demand curve for labor downward from EC to E ′

C . The capital stock rises in Portugal,
raising the marginal product of labor in Portugal’s cloth industry and shifting its demand
curve upward from E∗

C to E∗′
C .

These shifts in the demand curve have been drawn carefully to satisfy two requirements.
First, the capital transfer in Figure 8-1 was just large enough to equalize the marginal
products of capital in the two countries’ cloth industries at the initial levels of employment.
Therefore, it must also equalize the marginal products of labor. Accordingly, the shifts in
the curves shown in Figure 8-2 must bring the marginal products of labor to the common
level OV0 when employment is L̄ L1 in Britain’s cloth industry and L̄∗L2 in Portugal’s
cloth industry. Second, the capital transfer raised Portuguese cloth output by more than it
reduced British cloth output. Accordingly, the area NPP′N′ in Figure 8-2, which measures
the increase in Portuguese cloth output at the initial level of employment, must be larger
than the area MBB′M′, which measures the corresponding decrease in British cloth output.

The new points B ′ and P ′, however, are not equilibrium points. If the real wage falls in
Britain to OV0, the wine industry will demand more labor, driving up the real wage. If the
real wage rises in Portugal to OV0, the wine industry will demand less labor, driving down
the real wage. Equilibrium in Britain’s labor market must be established at B ′′, with L1L ′

1
workers moving from the cloth to the wine industry. Equilibrium in Portugal’s labor market
must be established at P ′′, with L2L ′

2 workers moving from the wine to the cloth industry.
What are the implications?

The real wage rises in Britain and falls in Portugal, which means that the difference
between real wages has been reduced but not eliminated. Therefore, the transfer of capital
has not eliminated the difference between the marginal products of capital. This proves the
first assertion made previously. The transfer required to remove the gap is larger than the
one in Figure 8-1.

There are secondary changes in output that augment the gain in global efficiency. In
Britain, cloth output falls but wine output rises, and the increase in wine output is large
enough to raise the value of national output by B ′BB′′ yards measured in terms of cloth. In
Portugal, wine output falls but cloth output rises, and the increase in cloth output is large
enough to raise the value of national output by PP ′P ′′ yards measured in terms of cloth.
Therefore, the ultimate increase in global output is bigger than the initial increase in Figure
8-1. (The decrease in the cloth value of British output isMBB′′M ′ rather thanMBB ′M ′, and
the increase in the cloth value of Portuguese output is NPP′′N ′ rather than NPP ′N ′.)
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The complicated story told by Figure 8-2 does not contradict any basic lesson taught by
Figure 8-1. A larger capital transfer would completely eliminate the difference between real
wages and, therefore, the difference between real returns to capital. That transfer, moreover,
would raise global output by more than the amount in Figure 8-2 (which is already larger
than the amount in Figure 8-1). Furthermore, the labor-market changes shown in Figure
8-2 do not fundamentally alter our results concerning the earnings of labor and capital. The
owners of capital remaining in Britain gain from the capital transfer, because the real return
to capital rises. British labor loses, however, because the real wage falls.

Three more points should be mentioned. First, the output changes brought about by
transferring capital from Britain to Portugal could affect relative prices (the terms of trade),
which would alter the distribution of gains and losses within and between the two countries.
Second, a transfer of capital large enough to equalize marginal products in Britain and
Portugal will also equalize the marginal products of labor and land. Therefore, it will
maximize the efficiency of the world economy. There is no need to transfer any other
factor.2 Finally, a transfer of capital does not undermine the basis for trade. As Portugal has
more land than Britain, it will continue to produce more wine, even when marginal products
have been equalized. As Britain has more capital, even after the transfer, it will continue to
produce more cloth.

CAPITAL MOVEMENTS IN THE HECKSCHER–OHLIN MODEL

In the modified Ricardian model, factor movements are required to equalize
marginal products and thus maximize global efficiency. Trade alone cannot do so. In the
Heckscher–Ohlin model, factor movements may not be needed. Trade alone can equalize
marginal products and maximize efficiency, because it can equalize factor prices.

The factor-price-equalization theorem, however, depends on restrictive assumptions. All
markets must be perfectly competitive, and trade must unify markets completely; there can
be no transport costs, tariffs, or other trade barriers. All countries must produce a common
set of traded goods, and the number of goods in that set must be no smaller than the number
of factors of production. Production functions must be the same in all countries, must display
constant returns to scale, and must not give rise to factor reversals when factor prices change.

These strong assumptions have strong consequences. On the one hand, they give us a
good reason for favoring free trade—for wanting to remove all trade barriers. Free trade
maximizes global efficiency. On the other hand, they deprive us of any economic explanation
for factor movements. By ruling out differences in real earnings, free trade removes the main
economic motivation for factor movements.

To generate and analyze factor movements in the Heckscher–Ohlin model, we must
modify one of the basic assumptions, in order to produce a situation in which trade cannot
equalize factor prices, then trace the consequences of that situation. Two examples will
be used to illustrate this strategy. In the first, a tariff will interfere with the unification of
markets, preventing factor-price equalization. A capital movement will occur in response
to the resulting difference in real earnings, and it will eliminate trade completely. In the
second, factor intensities will be reversed; corn will be labor-intensive in one country but

2This conclusion, however, depends on two basic assumptions: returns to scale are constant, so that
marginal products depend only on factor proportions; and technologies are the same in both countries.
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FIGURE 8-3
A Capital Movement Induced by a Tariff
Manymen has OK̄ 1 capital per worker, and Fewmen has OK̄ 2. Under free trade, the
relative price of corn is OP, the relative price of labor is OW in each country, and the
capital intensity of steel production is WV. Manymen exports corn and Fewmen exports
steel. If Fewmen imposes a tariff on its corn imports, the relative price of corn will rise to
OP2 in Fewmen, and the relative price of labor will rise to OW2. Fewmen will produce at
F, and the capital intensity of steel production will rise to W2V2. The relative price of corn
will fall to OP1 in Manymen, and the relative price of labor will fall to OW1. Manymen
will produce at M, and the capital intensity of steel production will fall to W1V1. As
the capital intensity of steel production is higher in Fewmen, the marginal product of
capital must be lower, and capital will move from Fewmen to Manymen, driving both
countries’ factor endowments closer to OK̄ capital per worker. This process can end
only when the capital movement has eliminated trade completely by eliminating the
difference between the countries’ factor endowments.

capital-intensive in the other. This will prevent factor-price equalization and induce a capital
movement. But the capital movement will not eliminate trade. Instead, it will eradicate the
factor reversal, allowing trade to equalize factor prices.

Effects of a Tariff

We have seen that a tariff on Fewmen’s corn imports tends to raise the relative
price of corn in Fewmen and lower it in Manymen. This is the situation in Figure 8-3. As
usual, Manymen begins with OK̄ 1 capital per worker, and Fewmen begins with OK̄ 2. In the
initial free-trade equilibrium, the relative price of corn is OP in both countries, the relative
price of labor is OW, and factor intensities are the same in the two countries’ industries.
(The capital intensity of steel production, for example, is WV capital per worker.) Hence,
the marginal products of capital and labor are the same in both countries, and their real
earnings are the same, whether they are measured in corn or steel.

When Fewmen imposes a tariff on its corn imports, the relative price of corn rises toOP2

in that country, and the relative price of labor rises to OW2. Fewmen moves to F, producing
more corn and less steel than with free trade, andfirms adopt more capital-intensive methods
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of production. In Manymen, the relative price of corn falls to OP1, and the relative price
of labor falls to OW1. Manymen moves to M , producing less corn and more steel, and
firms adopt less capital-intensive methods. The gap between capital intensities implies a
gap between marginal products and, therefore, a gap between real returns. The real return
to capital is lower in Fewmen, whether it is measured in corn or steel. Therefore, capital
will move from Fewmen to Manymen, reducing the capital stock in Fewmen and raising it
in Manymen.

If owners of capital are sufficiently responsive to the gap between real returns, they will
continue to transfer capital to Manymen until the gap has vanished. This cannot occur,
however, until all other gaps have vanished—the gaps between marginal products, factor
intensities, relative prices of labor, and relative prices of corn. But the gap between relative
prices cannot vanish until trade has vanished. For as long as any corn moves from Manymen
to Fewmen, crossing Fewmen’s tariff, the relative price of corn must be higher in Fewmen.
The two countries’ goods prices cannot be equalized until the influence of the tariff has
been eliminated, and this cannot happen until trade itself has been eliminated.

How does the transfer of capital eliminate trade? As capital moves from Fewmen to
Manymen, it reduces the difference between their factor endowments. At some point in the
process, determined in part by the level of the tariff, the difference in endowments becomes
too small to furnish a basis for trade, and trade comes to an end. But the capital movement
continues even after that. Going back to our earlier work on the opening of trade, recall
how we proved the Heckscher–Ohlin theorem. When demand conditions are the same in
Manymen and Fewmen but factor endowments are not, relative prices will differ before
trade is opened. That is the situation here just after trade has ended. When relative prices
differ, however, marginal products also differ, and the capital movement continues. It can-
not cease until the countries’ factor endowments have become identical. In Figure 8-3, the
capital stock in Fewmen must fall to some such level as OK̄ per worker and the capital
stock in Manymen must rise to that same level.

Suppose that the two countries reach OK̄, ending the capital transfer. What would happen
if Fewmen repealed its tariff? Nothing. Trade would not resume, because there is no basis for
it. Manymen and Fewmen are the same in all significant respects and cannot gain from trade.
In the Heckscher–Ohlin model, then, trade and factor movements are perfect substitutes.
When free trade equalizes factor prices, maximizing global efficiency, factor movements
are not needed and do not occur. When trade is restricted, however, factor movements are
required to maximize efficiency, and they wipe out trade.3

Note finally the effects of the capital transfer on the earnings of labor and capital. By
keeping the relative price of corn in Fewmen above its free-trade level, a tariff raises the real
wage above its free-trade level and depresses the real return to capital. The capital transfer
reduces the real wage and raises the real return to the capital remaining in Fewmen. If you

3There are two qualifications to this proposition. (1) If there are impediments to factor movements as
well as impediments to trade, factor movements may not wipe out trade completely. In Figure 8-3,
the capital movement will drive the capital–labor ratios closer to OK̄ but will stop before they reach
OK̄ . The remaining difference between endowments may be large enough for trade to continue. The
outcome depends on the cost of moving goods (the level of the tariff) compared to the cost of moving
factors. (2) Those who move their capital from Fewmen to Manymen may not move with it. If they
remain behind in Fewmen, the income they earn on their capital in Manymen must be brought back
to Fewmen, and this requires trade. Manymen must sell some of its output to Fewmen to pay for
the services of capital from Fewmen. This trade, however, is not the sort we have studied heretofore.
Manymen will export corn and steel rather than export corn and import steel.
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158 Trade and Factor Movements

were a worker in Fewmen, then, you would oppose the transfer. The situation is symmetrical
in Manymen. The tariff keeps the relative price of corn below its free-trade level, depressing
the real wage and raising the real return to capital. The capital transfer raises the real wage
and reduces the real return to capital in Manymen. If you were a worker in Manymen, you
would favor the transfer.

Effects of a Factor Reversal

In Figure 8-3 and earlier diagrams, the SS ′ and CC ′ curves did not intersect. Steel
was more capital-intensive than corn at all sets of factor prices. In Figure 8-4, the two curves
cross at Y , reversing the factor intensities. When the relative price of labor is below OW,
steel is more capital-intensive than corn. When the relative price of labor is aboveOW, corn
is more capital-intensive than steel. The shape of theHH ′ curve reflects this reversal. When
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FIGURE 8-4
A Capital Movement Induced by a Factor Reversal
When the relative price of labor is lower than OW, steel is more capital-intensive than
corn; when it is OW1, for example, the capital intensity of steel production is W1V1, and
the capital intensity of corn production is W1U1. When steel is more capital-intensive
than corn, moreover, an increase in the relative price of labor raises the relative price
of corn, and the HH′ curve is upward sloping. When the relative price of labor is higher
than OW, corn is more capital-intensive than steel, an increase in the relative price of
labor raises the relative price of steel, and the HH′ curve is backward bending. Manymen
begins with OK̄1 capital per worker, and Fewmen begins with OK̄ 2. When the relative
price of corn is OP, the relative price of labor is OW1 in Manymen, and it produces
at M, but the relative price of labor is OW2 in Fewmen, and it produces at F. Steel is
more capital-intensive than corn in Manymen but more labor-intensive than corn in
Fewmen. Yet the capital intensity of steel in Manymen is lower than its capital intensity
in Fewmen; it is W1V1 in Manymen but W2V2 in Fewmen. Hence, the real return to capital
is lower in Fewmen, and capital will move from Fewmen to Manymen. The movement
will continue until both countries’ factor endowments lie on the same side of OK̄ . The
factor reversal will then be eliminated, and free trade can equalize the two countries’
factor prices.
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the relative price of labor is below OW, so that steel is more capital-intensive than corn, an
increase in the relative price of labor raises the cost of producing corn compared to the cost
of producing steel. This raises the relative price of corn. When the relative price of labor is
above OW, so that factor intensities are reversed, an increase in the relative price of labor
raises the cost of producing steel compared to the cost of producing corn. This reduces the
relative price of corn.

Technologies determine the shapes of the SS′ andCC′ curves, excluding or allowing factor
reversals. But factor endowments affect the actual result. When Manymen and Fewmen have
capital stocks smaller than OK̄ per worker, steel is more capital-intensive than corn in both
countries; when they have stocks larger than OK̄ , corn is more capital-intensive than steel.
In both cases, the trade pattern is easy to predict. In the first case, the country with the
larger capital stock will export steel; in the second case, it will export corn. In both cases,
moreover, free trade can equalize factor prices, and there is no need or incentive for capital
to move. Factor reversals occur and complicate the problem only when factor endowments
straddle OK̄ .

When Manymen has OK̄ 1 capital per worker, steel is the capital-intensive good at all
points on Manymen’s transformation curve. When Fewmen has OK̄ 2 capital per worker,
corn is the capital-intensive good at all points on Fewmen’s transformation curve. It is
therefore impossible to forecast the trade pattern merely by examining factor endowments.
Looking at the situation in Manymen, we would be tempted to predict that it will import
steel, because it has less capital per worker and steel is the capital-intensive good. But
looking at the situation in Fewmen, we would be tempted to predict that it will import steel,
too, because it has more capital per worker and steel is the labor-intensive good. The two
predictions would be inconsistent. Both countries cannot import steel. More important for
present purposes, free trade cannot equalize factor prices when a factor reversal occurs.

Suppose that the relative price of corn is OP in the initial free-trade equilibrium. The
relative price of labor must beOW1 in Manymen, and it will produce atM, where the capital
intensity of steel output exceeds the capital intensity of corn output. The relative price of
labor must be OW2 in Fewmen, and it will produce at F, where the capital intensity of corn
output exceeds the capital intensity of steel output. But both capital intensities are higher
in Fewmen. Therefore, the marginal products of capital are lower in Fewmen, and the real
return is thus lower. Free trade does not equalize factor prices, and capital will flow from
Fewmen to Manymen in response to the gap between real returns.

As the flow of capital will not cease until it has closed the gap, it has to eliminate the
factor reversal. Here are two ways in which this can happen:

1. Capital per worker can fall below OK̄ in Fewmen before it has risen to that
level in Manymen. Steel will become more capital-intensive than corn in both
countries. Fewmen will export steel, because it continues to have more capital per
worker, and Manymen will export corn.

2. Capital per worker can rise above OK̄ in Manymen before it has fallen to
that level in Fewmen. Corn will become more capital-intensive than steel in both
countries. Fewmen will export corn, because it continues to have more capital per
worker even in this instance, and Manymen will export steel.

The actual outcome will depend on the initial situation and on the sizes of the countries.
If OK̄ 2 is close to OK̄ but OK̄ 1 is far away, and the countries have the same quantities of
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160 Trade and Factor Movements

labor, the capital movement is likely to drive OK̄ 2 below OK̄ , producing the first outcome.
In both cases, however, the capital movement serves the same purpose. It permits trade to
equalize factor prices rather than eliminate trade itself, so free trade can maximize global
efficiency.4

When factor movements are induced by factor reversals, they can have drastic effects on
the trade pattern. If Fewmen exports corn initially, the first outcome will switch the trade
pattern completely. Steel will become more capital-intensive than corn in both countries,
and Fewmen will export steel instead of corn. If Fewmen exports steel initially, the second
outcome will switch the trade pattern. Corn will become more capital-intensive than steel
in both countries, and Fewmen will export corn instead of steel.

We do not have to know the trade pattern, however, or the way it evolves, to predict the
change in the relative price of corn. As corn is capital-intensive in Fewmen when it produces
at F, the fall in Fewmen’s capital stock decreases its corn output and increases its steel
output, pursuant to the Rybczynski theorem. As steel is capital-intensive in Manymen when
it produces atM, the rise in Manymen’s capital stock increases its steel output and decreases
its corn output. Steel outputs rise in both countries, and corn outputs fall. Therefore, the
capital transfer raises the relative price of corn.

A worker in Fewmen has reason to oppose this sort of capital transfer. The transfer
itself reduces the real wage in Fewmen by reducing the capital intensities of steel and corn
production. The output effects of the transfer can compound or cushion the reduction in the
real wage, but cannot reverse it. If both countries wind up with capital stocks larger than
OK̄ per worker, corn will be more capital-intensive than steel in both countries. Hence,
the increase in the relative price of corn resulting from the transfer will reduce real wages
in both countries, compounding the reduction that took place in Fewmen because of the
capital transfer itself. If both countries wind up with capital stocks smaller than OK̄ per
worker, corn will be less capital-intensive than steel in both countries. The increase in the
relative price of corn will then raise real wages in both countries, cushioning the reduction
that took place in Fewmen because of the capital transfer. When capital stocks are smaller
than OK̄ per worker, however, capital intensities must be lower than WY in both industries
and countries, and they must therefore be lower than they were in Fewmen before the
capital transfer. Therefore, the real wage in Fewmen must be reduced by the transfer,
even after the reduction is cushioned by the output effect of the transfer. Symmetrical
reasoning should convince you that a worker in Manymen has reason to favor the capital
transfer.

CAPITAL MOVEMENTS AS TRANSFERS OF CLAIMS

Thus far, international capital movements have been represented by altering stocks
of capital equipment. In the Heckscher–Ohlin model, for example, Manymen ends up with
more mills to make steel and more tractors to grow corn, and Fewmen ends up with fewer
mills and tractors. There are two ways of making these adjustments: by shipping equipment
from one country to the other, or by financing internal changes in supplies.

4There is a third possibility. Both countries could wind up with OK̄ capital per worker and would then
have identical transformation curves (which would be straight lines, like those in Chapter 3). There
would be no basis for trade.
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Capital Movements as Transfers of Claims 161

When the return to capital is higher in Manymen, that country’sfirms can afford to borrow
at interest rates higher than those that Fewmen’s firms can afford to pay. Hence, residents
of Fewmen will lend to firms in Manymen rather than firms in Fewmen. Manymen’s firms
will be able to acquire more mills and tractors, and Fewmen’s firms will be forced to run
down their holdings.

If mills and tractors can be shipped from one country to the other, firms in Manymen
will buy them from firms in Fewmen. If they cannot be transferred, the adjustment process
is more complicated. New mills and tractors must be manufactured in Manymen, using
factors of production ordinarily employed to make steel and grow corn. To maintain its
consumption of steel and corn, Manymen must then export less corn to Fewmen and import
more steel. But fewer mills and tractors are needed in Fewmen to replace those that wear
out, so Fewmen can divert factors of production to make more steel and grow more corn.
It can thus export more steel to Manymen and import less corn. When mills and tractors
are not traded, flows of other goods adjust, permitting the countries involved in a capital
transfer to alter their stocks of mills and tractors.5

A capital movement, however, need not alter stocks of capital goods (mills and tractors in
the Heckscher–Ohlin model). It may serve merely to accommodate a change in consumption.
Suppose that Manymen suffers a drought that reduces its corn crop temporarily. The relative
price of corn will rise on world markets, but something else may happen, too. Residents of
Manymen may borrow from residents of Fewmen to compensate for the loss of real income
resulting from the drought. This is an international capital movement, although it has no
effect whatsever on stocks of capital equipment. Residents of Manymen will issue bonds to
residents of Fewmen, mortgaging a portion of their country’s future output in exchange for
some of Fewmen’s current output. Alternatively, residents of Manymen will sell shares to
residents of Fewmen, transferring the ownership of firms in Manymen and thus the future
earnings of those firms; some of Manymen’s mills and tractors will come under foreign
control without any changes in location or quantity.

This example leads to a general statement about the nature of capital movements:

International capital movements are transfers of claims that raise the future
income of the country acquiring them.

The country that issues the claims can use the proceeds to increase investment or consump-
tion. The claims themselves may convey information about the issuer’s motives, but this is
not always the case.

The many forms that capital movements can take are shown by Table 8-1, which lists
the claims on other countries held by U.S. residents and the claims on the United States

5When we come to national-income accounting, we will derive this equation:

investment − saving = imports − exports.

When Manymen invests more in mills and tractors but the level of saving does not change, Manymen
must import more, export less, or both. It need not import mills and tractors, but it must then import
more or export less of other goods so as to release the resources required to produce more mills and
tractors. The resulting gap between imports and exports will be filled by borrowing or transferring
securities. The same sort of thing will happen in a case described below, when Manymen suffers a
drought and its corn crop fails. In that case, the gap between imports and exports will correspond
to a reduction in saving—a fall in output and income without a fall in consumption—rather than an
increase in investment.
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162 Trade and Factor Movements

Table 8-1. International Investment Position of the United States, 1980, 1990, and 1997
(billions of dollars)

Type of Claim 1980 1990 1997

Claims held by U.S. residents 936.3 1,924.8 4,237.3
Held by U.S. government:

Monetary reservesa 171.4 174.7 134.8
Loans and other claims 63.9 82.2 81.5

Held by other U.S. residents:
Direct investmentsb 396.2 622.7 1,023.9
Foreign bonds 43.5 119.2 445.0
Foreign stocks 18.9 110.0 1,001.3
Other claims:

Reported by U.S. banks 203.9 695.7 988.4
Reported by U.S. corporations, etc. 38.4 120.3 562.4

Claims held by foreignersc 543.7 2,216.7 5,249.2
Held by foreign governments:

U.S. government securities 118.2 295.0 614.4
Other claims 57.9 80.6 219.5

Held by other foreigners:
Direct investmentsb 125.9 468.2 751.8
U.S. government securities 16.1 162.4 662.0
Corporate and other bonds 9.5 247.2 718.1
Corporate stocks 64.6 221.7 859.9
Other claims:

Reported by U.S. banks 121.1 693.4 970.0
Reported by U.S. corporations, etc. 30.4 48.0 453.5

Net investment position (claims by U.S.
residents less claims by foreigners) 392.5 −291.9 −1,011.9

Source: U.S. Department of Commerce, Survey of Current Business (various issues). Detail may not
add to total because of rounding.
aIncludes U.S. gold stock valued at market price.
bValued at replacement or current cost.
cExcludes U.S. currency, estimated at $211.6 billion in 1997.

held by foreigners. The numbers are large and changed dramatically in the 1980s. At the
end of 1980, U.S. residents held about $936 billion of claims and foreigners held about
$544 billion. The difference between the totals, known as the net investment position,
was $392 billion. This difference says that gross capital outflows from the United States
were larger in previous decades than gross capital inflows. In the 1980s, however, the net
investment position turned negative. Capital outflows were large, raising the claims of U.S.
residents by $988 billion through 1990, but capital inflows were very much larger, raising the
claims of foreigners by $1,678 billion. This huge change was due largely to the budget and
trade deficits of the United States, and it continued into the 1990s; by 1997, the cumulative
shift in the net investment position amounted to $1.4 trillion. A full explanation of the shift
must be postponed, however, until we have examined the relationship between the budget
and trade deficits and the roles of the exchange rate and capital flows in maintaining the
relationship. The table is important here because it shows the wide variety of international
capital movements.
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Claims and liabilities of governments bulk large in Table 8-1. At the top of the table, for
example, we find the foreign claims of the U.S. government. It held about $135 billion of
monetary reserves at the end of 1997 and $82 billion of other claims on foreigners. The rea-
sons for holding monetary reserves are examined in subsequent chapters. The other claims
of the U.S. government include loans to developing countries to finance their development,
loans by the Export-Import Bank to finance U.S. exports, and subscriptions to international
institutions such as the World Bank. Later in the table, we find that foreign governments
held $614 billion of U.S. government securities and $220 billion of other claims, including
large deposits with U.S. banks. These claims are the monetary reserves that other countries
hold in dollars, reflecting the prominent role of the dollar in the international monetary
system.

Claims held by corporations, financial institutions, and individuals take three forms:
direct investments, portfolio investments, and loans to finance capital formation or con-
sumption.

Direct investments by U.S. firms amounted to move than $1.0 trillion at the end of 1997.
They reflect the growth of multinational production. American companies own factories
and other facilities in many foreign countries. General Motors, for example, has plants in
Canada, Britain, Germany, Spain, Australia, Brazil, Mexico, and two dozen other countries.
Some of these facilities serve foreign markets, producing goods and services that the parent
companies would otherwise export from the United States. Some serve the U.S. market,
producing raw materials, parts and components, and finished goods for use or sale in the
United States. Foreign direct investments in the United States have increased hugely in
recent years, rising from $126 billion in 1980 to $752 billion in 1997, and the trade names
of the firms involved are household words. Honda is Japanese, Volkswagen is German,
Shell is Dutch, Nestlé is Swiss, and Michelin is French.

Portfolio investments are holdings of stocks and bonds designed to earn dividends and
interest rather than exercise control over the use of foreign facilities. At the end of 1997,
Americans held about $1.4 trillion of foreign stocks and bonds, and foreigners held about
$2.2 trillion of American securities. The very large size of foreign holdings, compared
to American holdings, is linked to the budget and trade deficits mentioned earlier, but
there was a similar (though smaller) difference in 1980, before those deficits emerged.
There are many reasons for this difference, including the size of the American econ-
omy. American firms are larger than their foreign counterparts and issue larger quan-
tities of stocks and bonds, and there are active markets for those securities, making it
easy to buy and sell them. Furthermore, American firms must disclose more information
than most other countries’ firms, making it easier for investors to assess their risks and
prospects.

Some of the “other claims” in Table 8-1 also represent portfolio investments. Claims of
foreign residents reported by U.S. banks include deposits and short-term securities held by
foreign banks and corporations, and some of the corresponding claims of U.S. residents
represent deposits held at foreign banks. But most of the claims reported by U.S. banks
are the banks’ own loans to foreigners. These loans grew rapidly in the 1970s, when many
foreign countries borrowed heavily to deal with financial problems brought on by higher
oil prices. They continued to grow thereafter, however, with the advent of multinational
banking and the international integration of national financial markets. We will say more
about these developments when we review the recent history of the international monetary
system and examine the debt crises of the 1980s and 1990s.
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MULTINATIONAL PRODUCTION AND
TRANSNATIONAL TAXATION

The multinational company is not a new phenomenon. Some American firms had
plants in other countries before World War I. Singer Sewing Machine and the Ford Motor
Company are well-known examples. The phenomenon became much more common after
World War II, however, and it is hard to find a major company today that does not have
affiliates in other countries.

The U.S. government gathers detailed data on the foreign affiliates of American firms
and U.S. affiliates of foreign firms. A summary is reproduced in Table 8-2, which shows
total assets, total sales, and numbers of employees, classified by region and activity.

The assets of the foreign affiliates of American firms totaled $3.1 trillion in 1996, a figure
three times as large as the figure for direct investments in Table 8-1. This is because the

Table 8-2. Multinational Investment and Production, 1996 (assets and sales in billions of
dollars, employment in thousands of workers)

Category Assets Sales Employment

Foreign affiliates of U.S. firms 3,075 2,227 7,616
Location of affiliate:

Europe 1,751 1,178 3,194
Canada 277 254 922
Japan 248 204 405
Latin America 370 224 1,529
Asia except Japan 344 313 1,350
All other countries 84 54 214

Industry of affiliate:
Manufacturing 846 1,041 4,478
Petroleum 295 380 236
Tradea 210 393 563
Finance and real estateb 1,333 117 196
Other 389 295 2,143

U.S. Affiliates of foreign firms 2,614 1,596 4,977
Location of parent:

Europe 1,508 881 3,104
Canada 264 122 619
Japan 549 418 776
All other countries 293 175 478

Industry of affiliate:
Manufacturing 579 552 2,214
Petroleum 115 153 112
Trade 284 561 1,310
Finance and real estateb 1,382 162 228
Other 255 169 1,114

Source:U.S. Department of Commerce, Survey of Current Business, June and September 1998. Detail
may not add to total because of rounding.
aWholesale trade only.
bIncludes insurance; excludes banking.
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figures in Table 8-2 relate to the total assets of the foreign affiliates, whereas those in
Table 8-1 relate to the amounts of financing provided by their parent companies. Foreign
affiliates of American firms raise some of their capital by issuing securities and borrowing
from banks; they do not rely entirely on their parent companies. Measured by sales and
employment, the foreign affiliates of U.S. firms are concentrated heavily in manufactur-
ing. They are also concentrated in developed countries (in Western Europe, Canada, and
Japan), which have the largest markets. The distributions are somewhat different for the
U.S. affiliates of foreign firms. Most of them come from other developed countries, but
manufacturing is less important than trade, finance, and real estate, when measured by as-
sets or sales. Foreign direct investment in the United States has included large purchases of
commercial property, including office buildings, shopping centers, and hotels, and foreign
firms provide a wide range of financial services.

The economic importance of multinational production is demonstrated by some simple
comparisons. Sales by the foreign affiliates of U.S. firms, listed at $2.2 trillion in Table 8-2,
can be compared with sales by their U.S. parents, which amounted to $4.5 trillion.6 Thus, the
affiliates accounted for 33 percent of total sales by the parents and affiliates. Furthermore,
they accounted for a much larger percentage of combined sales outside the United States.
They were, indeed, far larger than total U.S. exports. The numbers of workers employed
by the foreign affiliates, listed at 7.6 million in Table 8-2, can likewise be compared with
the numbers employed by their parent companies, which amounted to 18.8 million. Hence,
two foreign workers were employed by an affiliate for every five workers employed by its
parent in the United States, and the corresponding figure for manufacturing was closer to
one foreign worker for every two in the United States.

Many American firms derive more than a quarter of their earnings from their foreign
affiliates, including Coca-Cola, Colgate-Palmolive, Ford, General Electric, IBM, and Xerox.
A number of these firms, such as IBM and Xerox, produce goods using new technologies,
and many of them, such as Coca-Cola and Colgate-Palmolive, market consumer goods with
well-known brand names. This point will come up again.

When we look at the United States as a host country, it becomes much harder to compare
the activities of parents and affiliates, because the parents come from many countries, and
we do not have comparable numbers for sales or employment by the parent companies.
But we can compare the figures for their U.S. affiliates with the corresponding figures for
the whole U.S. economy. Thus, the 5.0 million workers employed by the U.S. affiliates of
foreign firms in 1996 amounted to 4.7 percent of total business employment in the United
States, and the 2.2 million workers employed by affiliates in manufacturing amounted to
11.9 percent of the corresponding total for the whole U.S. economy.

Reasons for Multinational Production

Why do firms acquire or build facilities in other countries rather than expand their
facilities at home? Simple reasons come to mind, and they fit some cases easily.

You cannot produce oil in countries without oil fields. You cannot produce copper or
aluminum in countries without ores. Firms in extractive industries will go where they can
find the minerals they need. Similar arguments can be adduced to explain the international

6The sales and workers employed by the parents are not shown in Table 8-2, but come from the same
source as the figures in the table.
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migration of manufacturing. Firms producing labor-intensive goods will migrate to labor-
abundant countries, where labor costs are low even after allowing for differences in pro-
ductivity. Firms producing goods that have high shipping costs, such as processed foods
and household supplies, which are bulky compared to their value, will build plants close to
their large markets. A firm that faces a high tariff or some other barrier limiting its access to
a major foreign market can often leap over the barrier by building a plant on the other side,
even when costs of production are higher there. Thus, Honda, Nissan, and Toyota began
to make cars in the United States to overcome restrictions on the number of cars that they
could bring in from Japan.7

The preceding explanations are helpful, but they are incomplete. They explain why eco-
nomic activity will concentrate in certain places—countries with large markets, scarce
natural resources, or abundant quantities of inexpensive labor. They do not explain why
foreign firms have been more successful than local firms in exploiting markets and devel-
oping resources, despite differences in language, law, and customs that tend to favor local
firms. Why have Japanese automobile firms been so successful in the American market?
Why were the oil fields of the Middle East developed by American, British, French, and
Dutch companies, rather than local companies?

Clearly, the foreign firms involved must have specific advantages over their local com-
petitors. They may have easier access to capital from home and foreign sources. They are
sometimes subsidized by their own national governments. But other advantages are more
important. Scanning the names of the companies listed earlier, it is not hard to spot them.
Some firms have technological advantages—better products, processes, or combinations of
the two. Other firms have well-known product lines. They built up foreign markets by ex-
porting products made at home, then turned to multinational production when their foreign
markets became large enough to let them exploit economies of scale.

An explanation of multinational production must focus on the same phenomena that
were used to explain intraindustry trade in Chapter 7. Differentiated products, technological
advantages, and economies of scale give large, established firms a competitive advantage
over smaller, newer local firms. Returning to the widget case considered in Chapter 7,
an Italian firm may be able to manufacture widgets in France, for sale in Italy as well
as France, because its widgets are sufficiently different from those of all other producers.
Replace widgets with automobiles, and you can tell the story of Honda, Nissan, and Toyota
in the American market. A firm’s specific advantage need not be permanent. It has merely to
last long enough for the firm to establish itself by exploiting effectively the special features
of its own product or those of the local environment—access to raw materials, low labor
costs, or the protection afforded by trade barriers.

Costs and Benefits of Multinational Production

The rapid growth of multinational production has led to much controversy and
many policy problems. Multinational firms encounter vocal criticism in host and home
countries alike, and some of the criticism that used to be leveled at U.S. firms in other
countries is now being leveled at foreign firms in the United States.

7This result, however, changed the form of the debate about imports of Japanese cars. By inducing
Japanese firms to assemble cars in North America and Europe, using large numbers of parts and
components produced in Japan, American and European restrictions on imports of Japanese cars led
to demands for restrictions on imports of parts and components.
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Viewed from a cosmopolitan perspective, the advantages of multinational production
appear to dominate the disadvantages. The activities of multinational firms tend to increase
the efficiency andflexibility of the world economy by making resource use and trade patterns
more sensitive to relative costs. When costs rise in one country compared to others, all firms
have the same incentive to find alternative sources of supply. But multinational firms may be
able to move faster and farther than others. A firm that does not have foreign affiliates must
start by searching for new suppliers and then place orders with them. It must also weigh
the costs of breaking relations with old suppliers, which it might want to reestablish if cost
conditions changed again. Multinational firms do not have these problems. They can switch
orders and production from one affiliate to another. Furthermore, they can be expected to
keep close watch on relative costs and prices, because they do business in many places.

The firms’ flexibility is not unlimited. A multinational firm may hesitate to close down a
plant in a high-cost country or lay off workers, because it fears retaliation by the country’s
government. Managers of multinational firms emphasize these difficulties, leading some
observers to conclude that multinational firms are actually insensitive to cost conditions
and may fail to make appropriate adaptations. But testimony can be marshaled on the other
side. Labor leaders claim that multinational firms have unusual bargaining power in wage
negotiations precisely because they can close plants when labor costs get out of line; they
can relocate production without interrupting it. As usual, the truth lies between extremes.
Multinational firms have more flexibility than localized producers but less than their critics
and admirers believe. On balance, then, they probably contribute to global efficiency by
raising the responsiveness of output and trade flows to changes in relative costs and by
fostering the international mobility of capital, technology, and managerial talent.

Governments express concerns much like those of labor leaders, because multinational
firms can act in ways that limit a government’s ability to pursue important policy objectives.
The development of multinational banking, for example, has enhanced the international mo-
bility of capital, and we will soon see that high capital mobility reduces the effectiveness
of monetary policy under pegged exchange rates and of fiscal policy under floating rates.
Furthermore, “footloose” firms can frustrate a government’s attempt to regulate or tax do-
mestic business more heavily than other countries regulate or tax it, because firms can move
to more congenial environments. This option is most readily available to a multinational
firm because of its experience in linking plants and markets in different countries.

Multinational firms do not always have to relocate production to minimize the effect of
cross-country differences in policy regimes. They can manipulate transfer prices, the prices
at which goods pass from plant to plant within a single firm. A firm with an affiliate in
a high-tax country can instruct it to charge low prices for the goods it sells to the firm’s
affiliate in a low-tax country. When the goods are sold again to final buyers, with or without
additional processing, the profits accrue to the affiliate in the low-tax country and thus
escape taxation by the high-tax country. Some governments try to regulate transfer pricing,
but they rarely have enough information to do it effectively.

Trade policies can have unexpected consequences when multinational firms are involved.
A tariff designed to protect domestic firms from foreign competition may attract foreign
firms to the domestic economy. This happened in the 1960s when U.S. firms built plants
in Europe to serve the large internal market of the European Union (EU). Tariffs were not
raised in that particular instance, but U.S. firms were placed at a competitive disadvantage
compared to European firms, and they sought to overcome it by investing in Europe. Simi-
larly, in the 1980s, Japanese firms began to manufacture cars in the United States because
the United States had restricted the number of cars that could be imported from Japan.
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When outsiders jump over trade barriers by building plants inside them, the barriers
can still protect the incomes of the factors of production used intensively by the protected
industry. But the barriers will cease to protect the incomes of domestic firms and their
stockholders, which is often the main policy objective.

Differences between national policies may cause firms to become multinational. In the
1960s and 1970s, American banks established branches in London and other financial
centers to escape the effects of interest-rate ceilings and other regulations in the United
States that put them at a competitive disadvantage when bidding for foreign deposits and
making foreign loans. The banks’ migration had two effects. First, it put pressure on the U.S.
authorities to relax or remove the restrictions that were causing the banks to migrate. Second,
it led them to permit the establishment of international banking facilities (IBFs) in the
United States. Domestic and foreign banks can use those facilities to conduct international
business without having to meet some of the requirements imposed on banks that operate
domestically in the United States.

When firms operate in many countries, another problem arises. Governments clash over
jurisdiction. Several such clashes occurred because of efforts by the United States to limit
trade with the Soviet Union. Washington tried to impose its trade controls on U.S. firms
in Europe, and European governments objected strongly. The French affiliate of a U.S.
firm, they argued, must obey French law but lies beyond the reach of U.S. law. A famous
clash occurred in 1979, after Iranian militants seized the American embassy in Teheran.
The United States instructed U.S. banks to freeze the accounts of their Iranian depositors,
including those at foreign branches of the U.S. banks. The British government objected,
maintaining that the London branches of U.S. banks are subject only to its orders, not those
of Washington. Similar clashes have occurred more recently because of attempts by the
United States to limit foreign investment in Cuba and Iran.

Additional concerns are heard in many host countries, where critics charge that foreign
firms impair economic and political independence. When asked what they mean, some
critics retreat into rhetoric about neocolonialism and the subversion of indigenous values.
Others are more precise. Multinational firms, they say, resist guidance or control by host-
country governments, interfering with the execution of national policies and development
plans, and evade host-country taxes by manipulating transfer prices. Multinational firms,
they say, perpetuate an “unequal” division of labor by mining raw materials in developing
countries but processing them in developed countries. They use their bargaining power to
wring one-sided concessions from host-country governments, paying too little for the raw
materials they take away and depriving future generations of their rightful inheritance by
taking those materials away too rapidly.8 These concerns about exploitation, transfer pricing,
and the depletion of raw materials have been expressed for many years in countries ranging
from Canada to Australia and from Venezuela to Nigeria. Governments have responded
by canceling petroleum and mining concessions, requiring local participation in the new
affiliates of foreign firms, and taking over foreign affiliates. Saudi Arabia, Venezuela, Iran,
and Libya have taken over the local affiliates of foreign oil companies, paying full or partial
compensation. Mexico took them over decades ago, provoking a long and bitter dispute
with the United States.

8This complaint invokes an important proposition. The more oil we lift today, the lower the current
price and the higher the future price (because less oil will be available in the future). There is, then,
an optimal rate of extraction that depends on current and future demands and on the weights that
consumers attach to current and future incomes.
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Concerns about transfer pricing and tax evasion are now heard in the United States itself,
where the incomes of foreign firms have risen far less rapidly than their total sales, leading
some to charge that distorted transfer prices are being used by foreign firms to evade U.S.
taxes. Concerns about the exploitation of raw materials and the heritage of future generations
have been voiced in Russia and the other republics of the former Soviet Union, where there is
strong opposition to foreign investment in the oil industry. Elsewhere in Central and Eastern
Europe, concerns have been expressed that state-owned enterprises are being privatized by
selling them to foreigners at bargain prices.

There have been significant changes, however, in the views and policies of many de-
veloping countries, which have begun to welcome foreign direct investment and actively
attract it. They give three reasons. First, foreign direct investment adds to the capital stock
in the host country, creating employment and raising wages. Second, it provides on-the-job
training for the domestic labor force, supplying the skilled workers and managers needed by
domestic firms. Third, it helps to shift the host country’s economy and its economic policies
from an inward-looking orientation, emphasizing the protection of domestic markets, to
an outward-looking orientation, emphasizing the development of export markets, including
those of the multinational firms.

We may indeed have reached a point at which multinational firms are criticized more
harshly in their own home countries than in most host countries. Labor unions charge that
multinational firms destroy jobs at home when they go abroad, whether to serve foreign mar-
kets or to bring goods home. These complaints are easy to understand but hard to evaluate.
Workers who lose their jobs when a company closes a plant in Michigan or California and
opens one in Spain or China cannot be blamed for saying that the company has destroyed
their jobs. Companies reply, however, that their home-country costs were too high—that
they could not have saved their workers’ jobs even if they had not opened plants abroad. They
say that they protect domestic jobs, moreover, when they import low-cost parts from their
foreign affiliates in order to compete more effectively with imports of finished products.

Problems of Transnational Taxation

One additional issue deserves study here, because it arises directly from our work
on capital movements and introduces a distinction we will need again. Who should tax
incomes arising from capital movements, including those arising from direct investments,
and what tax rates should be chosen?

Most governments claim and exercise the right to tax incomes generated in their countries.
This right is rarely contested. It arises in part from the basic relationship between taxes
collected and services supplied. The relationship is loose. A government that takes a dollar
of your income does not necessarily give you a dollar’s worth of services. Yet those who
live and work within a country or hold property protected by its laws do indeed receive
some value for their taxes.

Applying this principle pervasively, most governments claim tax jurisdiction over firms
and persons residing within their borders, including the local affiliates of foreign firms. Typ-
ically, they tax the affiliates just as they tax domestic firms. Some treat them preferentially,
however, to attract foreign capital, and some have been known to discriminate against them,
despite attempts by the home countries’ governments to prevent discrimination.

The main problem in transnational taxation has to do with the rights of the home country.
Should it tax the foreign earnings of its own citizens, including those remitted by the foreign
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affiliates of domestic firms? Most countries claim and exercise this right, saying that they
furnish protection and services to all their citizens, even those residing abroad. If foreign
tax rates are lower than their own, moreover, and they do not tax their citizens’ foreign
earnings, their citizens will have inappropriate incentives to invest in other countries rather
than invest at home.

Once we concede this possibility, however, we have to answer another question. What
is an “inappropriate” incentive? The answer depends on the government’s perspective. In
Chapter 1, we encountered two perspectives, cosmopolitan and national. They can be applied
to transnational taxation.

Consider a competitive model of the sort used earlier to study the effects of capital
movements. (We can use a modified Ricardian model or a Heckscher–Ohlin model. It
does not matter here.) As the real return to capital in each country will equal the marginal
product of capital, we can use real returns to measure the effects of capital movements on
each country’s output and on global output.

If governments adopt a cosmopolitan perspective, they will seek to maximize global out-
put regardless of its distribution. Hence, they will not want to discourage capital movements
resulting from differences in real returns. When the return to capital is higher in country
A than country B, a capital movement from country B to country A will raise country A’s
output by more than it reduces country B’s output. Therefore, it will raise global output.
Conversely, governments will want to discourage capital movements that do not reflect
differences in real returns, because they will reduce global output. Such movements may
occur, however, whenever tax rates differ from country to country.

Suppose that $100 of capital can earn $10 in each country, but the income tax is 50 percent
in country A and 20 percent in country B. If country A does not tax its citizens’ foreign-source
incomes, its citizens can earn $5 by investing in country A but $8 by investing in country B:

Investment of $100 in Country A Investment of $100 in Country B

Income before tax $10 Income before tax $10
Tax paid to country A 5 Tax paid to country B 2

Income after tax 5 Income after tax 8

There is an “inappropriate” incentive for country A’s citizens to invest in country B, and
country A must adopt a different tax policy. It must impose its own tax rate on its citizens’
incomes from country B but give them a tax credit for taxes paid to country B. This is shown
algebraically in Note 8-2 and illustrated by the following calculations:

Investment of $100 in Country B

Income before tax $10
Tax paid to country B 2
Tax paid to country A:

Provisional tax (at 50 percent) 5
Less credit for tax paid to country B −2
Actual tax 3

Income after tax 5
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Note 8-2
The Taxation of Foreign-Source Income

When citizens of country A invest at home, they earn rA on each dollar and pay taxes
to country A at the rate tA. Their after-tax return is rA(1 − tA). When they invest
in country B, they earn rB on each dollar and pay taxes to country B at the rate tB.
Because they reside in country A, however, they owe taxes to that country, too, and
the rate they pay is t ′A, so their after-tax return is rB(1 − tB − t ′A). We denote the
difference between the after-tax returns as

D = rB(1 − tB − t ′A) − rA(1 − tA).

Citizens of country A will invest in country B whenever D is positive. What rate t ′A
should country A adopt, given the other two tax rates?

If country A seeks to maximize global income, it should encourage its citizens to
invest in country B whenever rB exceeds rA. Therefore, it should impose the rate tA
on its citizens’ earnings from country B but allow them to credit taxes paid to country
B against taxes owed to country A. They will then pay rBt ′A = rBtA − rBtB to country
A, so that t ′A = tA − tB. Substituting into the definition of D, we have

D = rB[1 − tB − (tA − tB)] − rA(1 − tA)

= (rB − rA)(1 − tA).

D is positive, inducing investment in country B, whenever rB exceeds rA.
If country A seeks to maximize its own national income, it should encourage its

citizens to invest in country B only when rB(1− tB) exceeds rA, because an investment
in country B adds only rB(1− tB) to country A’s national income. Therefore, it should
impose the rate tA on its citizens’ earnings from country B but allow them to deduct
taxes paid to country B before they calculate the taxes they owe to country A. They
will then pay rBt ′A = rB(1 − tB)tA to country A, so that t ′A = (1 − tB)tA. Substituting
into the definition of D, we have

D = rB[1 − tB − (1 − tB)tA] − rA(1 − tA)

= [rB(1 − tB) − rA](1 − tA).

D is positive, inducing investment in country B, whenever rB(1 − tB) exceeds rA.

This tax regime is neutral from a cosmopolitan standpoint, because after-tax earnings
are the same in both countries whenever pretax earnings are the same.

If the government of country A adopts a national perspective, it will seek to maximize
its own country’s income. It will then want to discourage its citizens from investing in
country B unless investments in country B add more to country A’s national income than
do investments in country A itself. As taxes paid to country B add nothing to country A’s
income, the government of country A will not want its citizens to invest in country B unless
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they can earn more after paying taxes to country B than they can earn before paying taxes
on income earned at home.

Suppose that $100 of capital can earn $8 in country A and $10 in country B, and that tax
rates are the same as before (50 percent in country A and 20 percent in country B). Citizens
of country A can earn $4 by investing in country A but $8 by investing in country B:

Investment of $100 in Country A Investment of $100 in Country B

Income before tax $8 Income before tax $10
Tax paid to country A 4 Tax paid to country B 2

Income after tax 4 Income after tax 8

Country A’s citizens will want to invest in country B, but the government of country A will
not want them to do so, because an investment in country B adds only $8 to country A’s
income, no more than an investment in country A itself.

A credit for taxes paid to country B will not serve the purpose here. Income after tax from
investing in country B would be $5, as before, $1 more than income after tax from investing
in country A, and country A’s citizens would still want to invest in country B. Country A
must impose its own tax rate on its citizens’ incomes from country B but give them a tax
deduction rather than a credit for taxes paid to country B. This is shown in Note 8-2 and
illustrated by these calculations:

Investment of $100 in Country B

Income before tax $10
Tax paid to country B 2
Tax paid to country A:

Income from country B 10
Less deduction of tax paid to country B −2
Income taxable by country A 8
Actual tax (at 50 percent) 4

Income after tax 4

This regime is neutral from country A’s standpoint, because after-tax earnings are the same
whenever earnings from country A before paying taxes to country A are equal to earnings
from country B after paying taxes to country B.

What is the actual tax policy of the United States? It is cosmopolitan, not national, in
that it allows investors to credit foreign taxes against taxes due to the U.S. government. In
fact, it goes further. A firm with earnings from a foreign affiliate does not have to pay U.S.
taxes on those earnings if it reinvests them in its affiliate. Tax payments are deferred until
income is brought home. By reinvesting its foreign-source income in its foreign affiliate,
then, a firm can obtain what amounts to an interest-free loan from the U.S. Treasury. The
size of this implicit subsidy, however, depends on the size of the difference between U.S.
and foreign tax rates. When tax rates are equal, the firm does not owe any tax to the U.S.
government, thanks to the tax credit, and there is no subsidy. As corporate tax rates in other
industrial countries are not very different from U.S. rates, the actual subsidy is fairly small.
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SUMMARY

When analyzing international factor movements, we must distinguish effects on the
factors that move from effects on the factors remaining in the source country and the factors
residing initially in the host country. In the modified Ricardian model, for example, a capital
movement raises the real return to the capital that moves and to the capital remaining in the
source country, but reduces the return to the capital residing initially in the host country. It
reduces the real wage in the source country but raises the real wage in the host country. When
factor movements are induced by differences in real earnings, which are due in turn to dif-
ferences in marginal products, factor movements raise global output, contributing to global
efficiency. They raise host-country output by more than they reduce source-country output.

To induce and analyze factor movements in the Heckscher–Ohlin model, we must modify
the assumptions of the model to keep trade from equalizing factor prices. The effects of the
resulting factor movements, however, depend on the particular impediment used to separate
factor prices. A tariff can cause factor movements that wipe out all trade; the host and
source countries wind up with identical factor endowments. A reversal of factor intensities,
by contrast, can cause self-limiting factor movements that do not eliminate trade; they
eliminate the factor reversal instead, allowing trade to equalize factor prices. In both cases,
however, factor movements have the same effects on real earnings, which resemble those
obtained in the modified Ricardian model.

The results summarized thus far come from cases in which capital movements are linked
to capital formation. The capital stock rises in the host country and falls in the source
country. These are special cases. Capital movements take place whenever the residents of
one country acquire claims on residents of another country. Those who issue the claims are
mortgaging some of their future income in order to invest or consume more now.

When firms in one country buy or build facilities in another country, the capital move-
ment is described as direct investment. It leads to multinational production. Explanations
for this phenomenon emphasize the characteristics of large firms—superior technologies,
economies of scale, and well-known product lines—that give them a competitive advantage
over local firms. Multinational production raises the efficiency and flexibility of the inter-
national economy and can help to open up inward-looking economies. In host countries,
however, multinational firms are accused of resisting indigenous policies, manipulating
transfer prices to minimize taxes, and using their bargaining power to obtain concessions
from host-country governments. In home countries, they are accused of taking plants and
jobs abroad and weakening trade unions.

When firms and individuals earn incomes abroad, their governments must decide how
to tax them. What allowances should be made for taxes paid to other governments? If
governments adopt a cosmopolitan perspective and thus seek to maximize global income,
they should allow their citizens to credit their foreign tax payments against taxes owed at
home. If they adopt a national perspective and seek to maximize domestic incomes, they
should be less generous and grant deductions rather than credits.

RECOMMENDED READINGS

The effects of capital movements are studied from the standpoint of host countries in G.
D. A. MacDougall, “The Benefits and Costs of Private Investment from Abroad,” Economic Record,
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Special Issue (March 1960), reprinted in American Economic Association, Readings in International
Economics (Homewood, III.: Richard D. Irwin, 1968), ch. 10.

The causes and effects of factor movements in the Heckscher–Ohlin model are examined
in Robert A. Mundell, “International Trade and Factor Mobility,” American Economic Review, 57
(June 1957), reprinted in American Economic Association, Readings in International Economics
(Homewood, III.: Richard D. Irwin, 1968), ch. 7.

On movements of labor rather than capital, see Peter B. Kenen, “Migration, the Terms of
Trade, and Economic Welfare in the Source Country,” in J. N. Bhagwati et al., eds., Trade, Balance of
Payments and Growth (Amsterdam: North-Holland, 1971), ch. 11, reprinted in P. B. Kenen, Essays
in International Economics (Princeton, N.J.: Princeton University Press, 1980).

On the role and behavior of the multinational firm, see Wilfred J. Ethier, “The Multinational
Firm,” Quarterly Journal of Economics, 101 (November 1986), and Elhanan Helpman, “A Simple
Theory of International Trade with Multinational Corporations,” Journal of Political Economy, 92
(June 1984).

The characteristics and policy implications of foreign direct investment in the United States
are examined in Edward M. Graham and Paul R. Krugman, Foreign Direct Investment in the United
States (Washington, D.C.: Institute for International Economics, 1995). On global trends and issues,
see Edward M. Graham,Global Corporations andNationalGovernments (Washington, D.C.: Institute
for International Economics, 1996). Proposals for reforming the tax treatment of foreign-source
income are set forth in Gary G. Hufbauer, U.S. Taxation of International Income (Washington, D.C.:
Institute for International Economics, 1992).

QUESTIONS AND PROBLEMS

(1) How will the labor-market adjustments shown in Figure 8-2 affect the real incomes of
landlords in Britain and Portugal? How would you modify your answer if the capital transfer from
Britain to Portugal had been big enough to equalize the real returns to capital?

(2) The text says that Britain will have more capital than Portugal even after a capital transfer
to Portugal large enough to equalize the real returns to capital. It also says that Britain will continue
to produce more cloth than Portugal. Explain both statements. (You will find it helpful to recall two
assumptions: Portugal has more land than Britain, but both countries have the same amounts of labor.)

(3) Modify Figure 8-4 by making the CC′ curve steeper than the SS′ curve and then redraw-
ing the HH′ curve. Show that steel will be more capital-intensive than corn in Fewmen but less
capital-intensive than corn in Manymen. Does this modification affect the direction in which capital
will move? Does it alter the output effects of the capital movement? Does it alter the effects on real
wages? Explain.

(4) When two countries are completely specialized, free trade cannot equalize factor prices,
and capital will move from the country with much capital per worker to the country with little capital
per worker. Illustrate this proposition.

(5) An American firm exporting pharmaceutical products to Japan plans to build an addi-
tional plant and is examining three locations: California, Japan, and Thailand. How might its decision
be affected by the characteristics of its product, the characteristics of the countries, and the tax and
tariff policies of those countries?

(6) An investment in country A will yield $30 per year; an investment in country B will
yield $40. The tax rate is 30 percent in country A and 20 percent in country B. Where will a citizen
of country A invest if country A adopts a cosmopolitan perspective, giving a credit for foreign taxes
paid? Where will the citizen invest if country A adopts a national perspective, giving a deduction for
foreign taxes paid? How would your results be altered if the tax rate in country B were 40 percent?

(7) A Swedishfirm wants to buy an Americanfirm that is the only producer of a sophisticated
guidance system used by the Defense Department. Should the U.S. government forbid the sale? Are
there other ways to safeguard the technology involved?
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9

Instruments and Uses
of Trade Policy

THE ISSUES

The trade models developed in earlier chapters illustrated two basic propositions.
Under competitive conditions, free trade can maximize the value of global output. Fur-
thermore, it is beneficial to each trading country. It relaxes the constraints imposed by a
country’s endowment of labor, capital, and natural resources, permitting households to con-
sume better collections of goods than the country can produce on its own. Look around
the world, however, and you will find that all countries use import tariffs, and many use
other trade barriers as well. In most countries, moreover, important economic and political
groups want even more protection from foreign competition. Is something wrong with the
case for free trade?

The answer to this question has two parts. Some well-known arguments for protection
are fallacious and easily refuted. Nevertheless, their superficial plausibility and political
popularity gives them immunity from economic logic. Some other arguments stand up to
analysis, but they must be carefully qualified. It is almost always possible to show that there
is a less costly way of achieving the same policy objective. In other words, trade barriers
usually prove to be second-best policy instruments.

To develop these propositions convincingly, we must first acquire the tools needed to
represent and analyze tariffs and other trade barriers, then use them to study the principal
arguments for departing from free trade. The first part of this chapter will therefore be con-
cerned with the representation of tariffs and other trade barriers. It will focus on these issues:

• How tariffs affect prices, outputs, trade flows, and economic welfare at home and
abroad.

• How tariffs on one product affect producers of other products.

• How the effects of quotas and other trade barriers differ from those of tariffs.

The rest of the chapter will analyze some of the best-known arguments for protection
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and show why trade barriers tend to be second-best policy instruments. It will focus on
these issues:

• How tariffs can affect the distribution of the gains from trade.

• How tariffs can affect the distribution of domestic income.

• How tariffs can compensate for structural rigidities.

Subsequent chapters will trace the evolution of trade policy in the United States and other
major countries, then look at current issues in trade policy.

THE INSTRUMENTS OF TRADE POLICY

Governments have many trade-policy instruments and many uses for them. Some
are used to raise revenue or influence the terms of trade. Some are used to limit imports or
encourage exports.

When tariffs are imposed on imports that are not produced at home, they are clearly
aimed at raising revenue rather than protecting a domestic industry. European countries,
for example, have tariffs on coffee and other tropical products. The same intent is clear
when an imported good is taxed in the same way as its domestic counterpart. Taxes on
imported wine, liquor, and tobacco products are good examples of these compensatory
tariffs. Without them, the taxes on domestic goods would handicap domestic producers.
Some countries use export tariffs for this same revenue-raising purpose. The practice is
common in developing countries, because tariffs on exports are relatively easy to collect.
(The U.S. Constitution prohibits the United States from using export tariffs. The Southern
states feared that the federal government would finance itself by taxing exports of tobacco
and other Southern products.) Most tariffs, however, are protective in purpose and effect.
They are meant to stimulate production in domestic import-competing industries.

Tariffs affect quantities by affecting prices. Subsidies operate in the same way, and they
are sometimes used to stimulate exports. The General Agreement on Tariffs and Trade
(GATT), the basic code of conduct governing trade policies, attempts to outlaw export sub-
sidies. That is because export subsidies can cancel the protective effects of other countries’
import tariffs and because they can lead to competitive subsidization of the welfare-reducing
sort illustrated in Chapter 7. But the prohibition is not fully effective. Many countries
subsidize exports indirectly. They offer export credits at low interest rates, treat export
earnings preferentially when taxing business profits, and subsidize production in their ex-
port industries instead of subsidizing exports directly.

Imports quotas affect quantities directly rather than affecting them indirectly by altering
prices. A quota is an absolute limitation on the volume of imports. At one time, the United
States had quotas on oil imports. It still has quotas on some agricultural commodities covered
by domestic price supports. If there were no such quotas, it would be impossible to support
the domestic prices of farm products without also supporting their world prices, and the
benefits of price supports could not be confined to domestic farmers.

Like other schemes that ration quantities directly, quotas interfere with economic effi-
ciency; changes in prices reflecting changes in scarcity cannot have their usual effects on
quantities produced and consumed. Furthermore, quotas are hard to administer fairly. If you
happen to be at the head of the line when “tickets” are handed out, giving you a share of an
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The Instruments of Trade Policy 177

import quota, you can reap large windfall profits. If you are the one who hands them out,
you may be tempted to grab some of the profits for yourself. Quotas breed corruption. If
quotas are distributed to foreign suppliers, using base-period market shares, old suppliers
obtain an advantage over new suppliers, even when the new ones are more efficient.

Because they interfere with efficiency and produce inequities, quotas are prohibited by
the GATT. But there are important exceptions to the prohibition, including one invoked
by the United States to justify its quotas on farm products. Furthermore, some countries,
including the United States, have persuaded their trading partners to impose “voluntary”
export restrictions, which resemble import quotas in most of their effects (apart from the
distribution of the windfall profits).

Tariffs, subsidies, and quotas are fairly transparent. Although it may be hard to measure
their effects on prices, outputs, and trade flows, it is easy to identify them and their purposes.
Other forms of intervention are less transparent.

Most countries regulate products and processes for reasons of health, safety, and environ-
mental quality, and they regulate imports for the same reasons. All too often, however, the
regulations are written or administered in ways that discriminate against imports, so that the
regulations become protective. Restrictions on imports of meat products and plants, meant
to keep out diseases and pests, are often used to protect domestic farmers. Rules about
packaging and labeling are used to make it costly for foreign producers to enter domestic
markets.

Governments can grant significant advantages to domestic firms when buying goods and
services for themselves, and these preferential practices are among the most important bar-
riers to trade. Governments are the biggest buyers of many manufactured goods, especially
in countries where mass transportation, communications, and electric power are provided
by the public sector. Governments buy motor vehicles, aircraft, telecommunications equip-
ment, and power plants, along with military hardware. In the United States, federal and state
agencies have “Buy American” regulations that favor domestic firms bidding for govern-
ment contracts. A foreign firm can win a contract only if the lowest domestic bid exceeds
the lowest foreign bid by more than a fixed margin, and the margins are quite high. Some are
more than twice as high as the typical tariff rate shown later in this chapter. Matters are worse
in many foreign countries; contracts are awarded without competitive bidding, and, even
when bids are solicited, margins of preference are not fixed or publicized. To complicate the
problem of the foreign bidder, specifications can be rigged deliberately to favor domestic
firms.

Although tariffs are transparent compared to these devices, their effect can depend on deci-
sions made at dockside by an individual customs inspector. A product may be taxed at a high
or low rate, depending on the way in which the inspector classifies it. How will an inspector
classify a wooden box filled with candy? Is it a wood product or a food product? As the box
is probably worth more than the candy, the inspector is likely to treat it as a wood product.
He must go farther, however, and decide what sort of wood product. Furthermore, decisions
made by one inspector are not binding on the next. You may get your first box through as a
food product, only to be told that the next one is a wood product and subject to a higher tariff.

Tariffs, Prices, and Protection in a Single Market

In Chapter 2, we used supply and demand curves to show how an import tariff
raises the domestic price of an imported good, stimulates import-competing production, and
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FIGURE 9-1
A Tariff on a Single Good with a Fixed World Price
The curves DH and SH on the left side of the diagram are the domestic demand and
supply curves. The line SW is the world supply curve; it is drawn to keep the world price
constant at OP. With free trade, the importing country produces OQ, consumes OC,
and imports QC. When a tariff raises the domestic price to OP ′, production rises to
OQ ′, consumption falls to OC ′, and the quantity of imports falls to Q ′C ′. The decrease
in consumer surplus exceeds the increase in producer surplus by S ′SHH ′, but the tariff
revenue, F ′FHH ′, is remitted to consumers, reducing the welfare loss to S ′F ′H ′ + SFH.
The same effects are shown on the right side of the diagram, where the curve DM is the
demand curve for imports. It is obtained by subtracting domestic supply from domestic
demand at each price. When the price is OP ∗, demand equals supply, and there are no
imports. When the price is OP, demand exceeds supply by QC, which equals ON. When
a tariff raises the domestic price to OP ′, imports fall to Q ′C ′, which equals ON ′. The
tariff revenue is PRR ′P ′, and the welfare loss is RVR ′, which combines the losses due to
the production and consumption effects of the tariff.

reduces economic welfare. In subsequent chapters, we said that a tariff could also reduce
the foreign price of the imported good, with effects on the exporting country as well as the
importing country. Before showing how that happens, let us review and recast the results
obtained in Chapter 2.

The diagram used in Chapter 2 is reproduced on the left side of Figure 9-1 (but small
changes in notation have been made to simplify the story). The curves SH and DH are the
domestic supply and demand curves, and the line SW is the world supply curve, which is
drawn to keep the world price at OP. With free trade, production is OQ, consumption is
OC, and the quantity of imports is QC. By raising the domestic price to OP ′, a tariff raises
production to OQ ′, reduces consumption to OC ′, and cuts the quantity of imports to Q′C ′.
The tariff revenue is F ′FHH ′, and the welfare loss is S ′F ′H ′ + SFH.

The same results are shown on the right side of the diagram, using the demand curve for
imports, DM . This curve is derived by subtracting domestic supply from domestic demand
at each domestic price. When the price is OP∗, for example, domestic demand is equal to
domestic supply on the left side of the diagram, so no imports are demanded on the right
side. When the price is OP, demand exceeds supply by QC on the left side and thus by
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The Instruments of Trade Policy 179

the equal amount ON on the right side. Once again, the tariff raises the domestic price to
OP ′, cutting the quantity of imports by N ′N, which is, of course, the sum of the two effects
shown on the left side—the production effect OQ ′, and the consumption effect C ′C . The
tariff revenue is PRR ′P ′, and the welfare loss is RVR ′. Note 2-1 of Chapter 2 showed that
the welfare loss can be written as !W = − 1

2 × !M × tpW , where !M is the reduction
in the quantity of imports, pW is the world price, and t is the tariff rate (so that tpW equals
PP ′, the price-raising effect of the tariff ).

This new presentation allows us to study cases too complex to analyze using supply
and demand curves of the ordinary sort. When using a curve such as DM , however, we
must remember that movements along a demand curve for imports represent changes in
production and consumption and that the corresponding welfare changes are the differences
between the changes in producer surplus and the changes in consumer surplus.

Note, finally, that Figure 9-1 can be used to compare an import quota with an import
tariff. Start again with free trade, and suppose that the government imposes a quota that
has the same import-reducing effect as the tariff shown in Figure 9-1. It cuts the volume of
imports to ON ′. The domestic price must rise to OP ′ to clear the domestic market, raising
domestic production and reducing domestic consumption. The production and consumption
effects of a quota are, in fact, identical to those of a tariff when the two devices are equally
restrictive. But there is one major difference between a quota and a tariff. A tariff yields
revenue, and a quota does not. The revenue equivalent, PRR ′P ′, shows up as a windfall
gain to the importers standing at the head of the line when import tickets are handed out.
Under the assumptions adopted here, however, this difference does not matter much. When
tariff revenues are returned to consumers, they get back what they paid. When a quota is
used instead of a tariff, importers collect what consumers pay out, but the importers are
consumers, too. Therefore, the welfare loss resulting from the quota remains at RVR ′, just
what it was with the tariff.

The basic equivalence between a tariff and a quota breaks down in two cases: when
markets are not perfectly competitive, and when the various supply and demand curves
shift up and down. Under a tariff, for example, shifts in the foreign supply curve affect
domestic production. Under a quota, they do not. Furthermore, shifts in supply or demand
have different welfare effects under tariffs and quotas.

Figure 9-2 shows how a tariff can reduce the world price of an imported good, affecting
welfare in the exporting country. The demand curve for imports is drawn as before, but
the foreign supply curve, SW , is upward sloping, not horizontal. It says, in effect, that
the importing country is big enough to affect world prices. The free-trade equilibrium
occurs at V , where the two curves intersect, and the quantity of imports is ON. In the
importing country, consumer surplus exceeds producer surplus by KVP. In the exporting
country, producer surplus exceeds consumer surplus by JVP. Suppose that an import tariff
is imposed at the ad valorem (percentage) rate P ′P ′′/OP ′′. If the domestic price of the
product rises to OP ′, the government will collect P ′′P ′ of tariff revenue on each unit, and
foreign producers will receive onlyOP ′′ per unit. Therefore, they will supplyON ′ units. We
can represent this outcome by shifting the foreign supply curve to ST . The new equilibrium
will be established at R ′, the world price will fall to OP ′′, the domestic price will rise to
OP ′, and the quantity of imports will be cut to ON ′.

In the exporting country, the fall in the world price causes a welfare loss equal to P ′′R ′′VP;
the decrease in producer surplus exceeds the increase in consumer surplus. In the importing
country, the rise in the domestic price causes a welfare loss equal to PVR′P ′; the decrease in
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FIGURE 9-2
A Tariff on a Single Good with a Variable World Price
The demand curve for imports is DM. The foreign supply curve is SW and is upward slop-
ing. With free trade, equilibrium is established at V , where world and domestic prices
are OP, and imports are ON. Consumer surplus exceeds producer surplus by KVP in the
importing country; producer surplus exceeds consumer surplus by JVP in the exporting
country. An import tariff at the ad valorem rate P ′P ′′/OP ′′ reduces the quantity supplied
by foreign producers. If they received the price OP ′, they would go to Z on the curve
SW and would supply P ′ Z . With the tariff, however, they receive the lower price OP ′′

and go to R ′′, supplying the smaller quantity P ′′R ′′. This supply-reducing effect of the
tariff is represented by the new supply curve ST . Equilibrium is established at R ′, where
the domestic price rises by PP ′, the world price falls by PP ′′, imports are cut by N ′N,
and total tariff revenue is P ′′R ′′R ′P ′. The exporting country experiences a welfare loss;
the lower world price reduces producer surplus by P ′′R ′′VP more than it raises consumer
surplus. The welfare effect on the importing country is ambiguous. The higher domestic
price reduces consumer surplus by PVR ′P ′ more than it raises producer surplus. But the
government of the importing country remits P ′′R ′′R ′P ′ of tariff revenue to consumers,
so welfare rises whenever P ′′R ′′RP exceeds RVR ′. The world as a whole suffers a welfare
loss, because P ′′R ′′RP of the exporting country’s loss represents a gain to the importing
country, leaving a global loss of R ′′VR ′.

consumer surplus exceeds the increase in producer surplus. But something else happens in
the importing country: the government distributes P ′′R′′R′P ′ of tariff revenue to consumers.
There will thus be a welfare gain in the importing country if P ′′R ′′RP exceeds RVR ′. The
effect on world welfare is the sum of the effects in the two countries, which is a loss of
R ′′VR ′. Note 9-1 shows that this loss can be written as !WT = − 1

2 ×!M× t(pW − !pW ),
where pW − !pW is OP ′′, the new world price. This formula resembles the one for the
welfare loss in Figure 9-1. The only difference between them is the term !pW , reflecting
the fall in the world price.

Three conclusions emerge from Figure 9-2. First, the protective effect of a tariff depends
on the size of the country imposing the tariff, because it depends on the size of the increase
in the domestic price. In Figure 9-1, where the importing country was small, the domestic
price rose by the full amount of the tariff; in Figure 9-2, where the country is large, the
domestic price rises by less than the amount of the tariff, because the tariff reduces the
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Note 9-1
Measuring the Welfare Effects of a Tariff with a Variable World Price

The welfare loss for the exporting country in Figure 9-2 is the area P ′′R ′′VP=
P ′′R ′′RP+R ′′VR. But P ′′R ′′VP is P ′′P× P ′′R ′′, which we can write as !pW ×M ′,
where !pW is P ′′P , the fall in the world price, and M ′ is P ′′R ′′ or ON ′, the new
quantity of imports. And R ′′VR is 1

2 × P ′′P ×RV, which is 1
2 × !pW × !M , where

!M is RV or N ′N , the fall in the quantity of imports, Therefore, the loss for the
exporting country is

!WX = −
!
(!pW × M ′) +

" 1
2 × !pW × !M

#$
.

The welfare gain for the importing country is the area P ′′R′′RP − RVR′ (being a gain
if positive and loss if negative). But P ′′R′′RP is !pW ×M ′, andRVR′ is 1

2 ×RR ′ ×RV,
which is 1

2 × !pH × !M , where !pH is RR ′ or PP ′, the rise in the domestic price.
Furthermore, !pH is (1 + t)(pW − !pW ) − pW , as (1 + t)(pW − !pW ) is the new
domestic price and pW is the old one (because world and domestic prices were equal
before the tariff was imposed). But (1 + t)(pW − !pW )− pW = t(pW − !pW )− !pW ,
so !pH is 1

2 × [t(pW − !pW ) − !pW ] × !M . Therefore, the welfare gain to the
importing country is

!WM = !pW × M ′ − 1
2 × [t(pW − !pW ) − !pW ] × !M.

The welfare effect on the whole world is the sum of the effects on the exporting and
importing countries. Canceling common terms,

!WT = − 1
2 × !M × t(pW − !pW ),

which measures the welfare loss shown as R ′′V R ′ in Figure 9-2.

world price. Second, a tariff imposes a welfare loss on the outside world whenever the
importing country is large enough to affect world prices. Third, a tariff can raise welfare in
the importing country, because part of the loss to the outside world represents a gain to the
importing country. When a tariff reduces the world price of the imported product, some of
the tariff revenue is “extracted” from the foreigner—the rectangle P ′′R ′′RP in Figure 9-2.
That amount can be big enough to offset the welfare loss represented by the triangle RVR′.

The third result anticipates an important point developed later in this chapter. Free trade
may not be the best regime for a single country if the country can use tariffs to influence its
terms of trade and thus manipulate the gains from trade. By doing so, however, it reduces
world welfare.

Tariffs, Prices, and Production in General Equilibrium

When the foreign supply curve is perfectly elastic, as in Figure 9-1, the foreign
offer curve is a straight line, and a tariff cannot alter the terms of trade. This point was made
in Chapter 2, which examined the effects of a tariff on camera imports when the importing
country was small. The relative price of a camera rose in the importing country but did not

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.010
https://www.cambridge.org/core


182 Instruments and Uses of Trade Policy

British Cloth Exports
Portuguese Cloth Imports

B
ri

ti
sh

 W
in

e 
Im

po
rt

s
P

or
tu

gu
es

e 
W

in
e 

E
xp

or
ts

0

J*

V

W

J

V'

W'

PW

Z'

PH

PF

FIGURE 9-3
A Tariff in a Two-Good World with Large Countries
The Portuguese offer curve is OJ ∗. The British offer curve is OJ. In the initial free-trade
equilibrium at W, the relative price of cloth is given in both countries by the slope of
OPW, and Portugal imports OV cloth in exchange for VW wine. When Portugal imposes
an import tariff and spends the revenue on wine, the relative price of cloth is given
in Portugal by the steeper slope of OPH . It is given in Britain by the flatter slope of
OPF . The tariff rate is W ′ Z ′/Z ′V ′. Equilibrium in Portugal is displaced from W to W ′,
where Portugal’s supply of wine exports is V ′W ′ and its demand for cloth imports is
OV ′. Tariff revenue is Z ′W ′ measured in wine. Because that revenue is spent entirely
on wine, Portugal’s offer of wine exports is reduced to V ′ Z ′. Equilibrium in Britain is
displaced to Z ′, where Britain’s supply of cloth exports is OV ′ and its demand for wine
imports is V ′ Z ′, which equals Portugal’s supply of wine exports.

fall in the exporting country, and the effects of the tariff were not influenced by the way the
government spent its tariff revenue.

When the foreign supply curve is less than perfectly elastic, as in Figure 9-2, the foreign
offer curve is not a straight line, and a tariff is bound to affect the terms of trade. Furthermore,
the effects of the tariff are sensitive to the way the government spends the revenue.

In Figure 9-3, the British offer curve is OJ, the Portuguese offer curve is OJ∗, and the
free-trade equilibrium occurs at W . The relative price of cloth is given in both countries
by the slope of the line OPW . Suppose that Portugal imposes an import tariff at the rate
W ′Z ′/Z ′V ′ and spends the tariff revenue entirely on wine. The relative price of cloth rises
in Portugal; it is given by the slope of the line OPH . The Portuguese economy is displaced
to W ′, where consumers demand OV ′ cloth imports and producers supply V ′W ′ wine
exports. The relative price of cloth falls in Britain; it is given by the slope of the line OPF .
The British economy is displaced to Z ′, where producers supply OV ′ cloth exports and
consumers demand Z ′V ′ wine imports. The diagram describes a trading equilibrium for
Britain and Portugal, but only because the tariff revenue is used entirely to buy wine. That
revenue is worth W ′Z ′ wine. When it is spent on wine, the supply of wine exports is cut
by that amount, falling to Z ′V ′, which equals the British demand for wine imports. Hence,
the wine market clears, and so does the cloth market.
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The tariff improves Portugal’s terms of trade by reducing the relative price of cloth in
the outside world, the price at which Portugal buys cloth from Britain. The tariff protects
the Portuguese cloth industry by raising the relative price of cloth within Portugal. (The
welfare effects of the tariff are examined later in this chapter.)

When Portugal was too small to influence its terms of trade, the spending of the tariff
revenue did not affect the outcome. Here, by contrast, it affects the size of the change in
the terms of trade and, therefore, the change in the relative price of cloth in Portugal, and
this is the change that gives protection to Portugal’s cloth industry. There are two ways to
illustrate this assertion. (1) We can hold the tariff rate constant and show how relative prices
are affected by the way the tariff revenue is spent. (2) We can hold one of the price effects
constant and show how the tariff rate must change with changes in the way the revenue is
spent. The first method goes directly to the point at issue, but the diagram gets complicated.
Therefore, Figure 9-4 uses the second method. It fixes the relative price of cloth in Portugal,
which fixes the protective effect of the Portuguese tariff, and it then goes on to ask how the
tariff rate must change when the tariff revenue is spent on cloth instead of wine.

The offer curves OJ and OJ∗ are drawn as before, along with the price lines OPH and
OPF , giving the relative prices of cloth in Portugal and Britain when the revenue is spent
entirely on wine. The new price line, OP ′

F shows what happens to the relative price of cloth

British Cloth Exports
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B
ri

ti
sh

 W
in

e 
Im

po
rt

s
P

or
tu

gu
es

e 
W

in
e 

E
xp

or
ts

0

J*

V"

W

J

V'

W'

Z '

PH

PF
Z"

U

P 'F

FIGURE 9-4
Tariffs, Spending Patterns, and Relative Prices
The offer curves and prices lines OP F and OPH and drawn as before, showing the
effects of a Portuguese tariff when the tariff revenue is spent on wine. The tariff rate
is W ′ Z ′/Z ′V ′, equilibrium in Portugal occurs at W ′, and equilibrium in Britain occurs at
Z ′. When the revenue is spent on cloth instead, the price of cloth rises in both countries.
Alternatively, Portugal can induce the same change in the domestic price of cloth by
imposing a lower tariff. If it sets the rate at W ′U/U V ′, the relative price of cloth in
Portugal is still given by the slope of OPH , keeping Portugal’s supply of wine exports at
V ′W ′ and its demand for cloth imports at OV ′. Tariff revenue is UW ′ measured in wine.
As the revenue is spent on cloth, however, Portugal’s demand for cloth imports rises by
W ′ Z ′′, becoming OV ′′. Equilibrium in Britain is displaced to Z ′′, where Britain’s supply
of cloth exports is OV ′′ and its demand for wine imports is V ′′ Z ′′.
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184 Instruments and Uses of Trade Policy

in Britain (the Portuguese terms of trade) when the revenue is spent entirely on cloth and
the tariff rate is adjusted to prevent the relative price of cloth from changing in Portugal.

The tariff rate required for this purpose is W ′U/UV ′, which is lower than the rate
W ′Z ′/Z ′V ′. As the relative price of cloth in Portugal is still given by the slope ofOPH , the
Portuguese economy goes toW ′, where consumers demandOV ′ cloth imports and producers
supply V ′W ′ wine exports. As the relative price of cloth in Britain is equal to the slope
of OP ′

F , the British economy goes to Z ′′, where producers supply OV ′′ cloth exports and
consumers demand Z ′′V ′′ wine imports. The tariff revenue, however, is worth W ′U wine,
which can buy W ′Z ′′ cloth. (The Portuguese government does not have to pay its own tariff
on cloth; it can import cloth at the world price, given by the slope ofOP ′

F .) When the revenue
is spent entirely on cloth, then, the demand for cloth imports rises toOV ′′, which equals the
British supply of cloth exports. The cloth market clears, and so does the wine market.

The outcome in Figure 9-4 differs in two ways from the outcome in Figure 9-3. The tariff
rate is lower, and the change in the terms of trade is smaller. There is a simple explanation.
When the Portuguese government spends its revenue on cloth, it raises the global demand for
cloth and thus raises the price of cloth in both Britain and Portugal. (It raises both countries’
prices because they can differ only by the tariff rate.) Therefore, it reduces the improvement
in Portugal’s terms of trade but gives more protection to Portugal’s cloth producers. If the
government does not want to give them more protection, it can reduce the tariff rate.

The same point can be made in another way. When the Portuguese government spends
its revenue on wine, it drives up the price of wine, increasing the improvement in Portugal’s
terms of trade but decreasing the amount of protection given to Portugal’s cloth producers.
There is, in fact, one case in which the producers are hurt, not helped, by the tariff: when
the revenue is spent entirely on wine and the British demand for wine imports is inelastic.

This perverse case is illustrated by Figure 9-5, where Britain’s offer curve bends backward
because the British demand for wine imports is inelastic.1 When Portugal imposes a tariff
at the rate W ′Z ′/Z ′V ′ and spends the revenue on wine, the Portuguese economy moves
to W ′, where the relative price of cloth in Portugal, given by the slope of OPH , is lower
than it was with free trade. Therefore, cloth output falls in Portugal. The reason is the large
improvement in Portugal’s terms of trade. It is given by the slope of OPF , which is much
flatter than OPW .

Nominal and Effective Tariffs

By using offer curves to trace the effects of tariffs, we can show how a tariff on
a single product changes output levels in other industries and countries. In Figures 9-3
and 9-4, for example, a Portuguese tariff on imported cloth raised the relative price of
cloth in Portugal, stimulating Portuguese cloth production and reducing Portuguese wine
production. But it also reduced the price of cloth in Britain, reducing British cloth production
and stimulating British wine production.

1When the demand for a product is inelastic, an increase in its price reduces the quantity demanded but
raises the amount spent on the product. In Figure 9-5, increases in the relative price of wine are shown
by drawing flatter price lines from the origin. (An increase in the relative price of wine is a decrease
in the relative price of cloth.) On the backward-bending segment of OJ, an increase in the relative
price of wine reduces the quantity of wine imported by Britain but raises the cloth equivalent of the
payment for it. When the relative price of wine is given by the slope of OPW , the quantity imported
is WV , and the payment is worth OV cloth. When the relative price of wine is given by the slope of
OPF , the quantity imported falls to Z ′V ′, but the payment is worth OV ′ cloth.
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British Cloth Exports
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FIGURE 9-5
A Perverse Case
In the neighborhood of the free-trade equilibrium at W, the British offer curve OJ bends
backward. The British demand for wine imports is inelastic. When Portugal imposes a
tariff on its cloth imports and spends the revenue on wine, the relative price of cloth
can move perversely in Portugal, reducing cloth output rather than raising it. When the
tariff rate is W ′ Z ′/Z ′V ′ and the revenue W ′ Z ′ is spent on wine, Portugal’s export offer
is Z ′V ′. Equilibrium in Britain is established at Z ′, and the British price line is OPF . As
usual, the relative price of cloth falls in Britain. Equilibrium in Portugal is established at
W ′, and the Portuguese price line is OPH . As OPH is flatter than OPW, the relative price
of cloth falls in Portugal, too. Therefore, the tariff works perversely. Portugal’s cloth
output falls.

There is another way in which a tariff on one product can affect output levels in other in-
dustries. By raising the domestic price of steel, a tariff on imported steel will tend to reduce
output in the automobile industry and every other steel-using industry. When the tariff on
steel is high enough, it can more than offset the protective effects of tariffs on automobiles
and other steel-using products. Economists allow for these indirect effects by computing
an effective tariff rate for each economic activity. This rate measures more precisely the
amount of protection obtained by a particular activity and thus the way in which a country’s
tariff system affects the allocation of domestic resources.

To illustrate the calculation of an effective tariff rate, let us look at the iron industry in
a small economy. Suppose that it uses 1 ton of domestic coal and 2 tons of imported ore to
manufacture a ton of iron. Because the economy is small, moreover, it faces fixed prices in
world markets:

Iron $100 per ton
Coal 35 per ton
Ore 20 per ton

If the country had no tariffs, the costs of the materials needed to make iron would total
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186 Instruments and Uses of Trade Policy

$75 per ton. Therefore, the iron industry would suffer losses if wage and other factor costs
amounted to more than $25 per ton.

What will happen when the country imposes a 50 percent tariff on imported iron? The
domestic price of iron will rise from $100 to $150 per ton, and the iron industry will not
suffer losses unless wage and other factor costs amount to more than $75 per ton. Putting
the same point differently, a 50 percent tariff on imported iron is equivalent to a 200 percent
tariff on the value added by the iron industry. It raises the amount available for meeting
wage and other factor costs from $25 to $75 per ton, an increase of $50, or 200 percent.
The tariff rate on value added is the effective rate for the iron industry. It can thus be quite
different from the nominal (ordinary) rate on imported iron.

What will happen, however, when the country imposes a 50 percent tariff on imported ore
together with the tariff on imported iron? The costs of the materials required to make iron
will rise to $95 per ton, and the iron industry will suffer losses if wage and other factor costs
total more than $55 per ton. The addition of the tariff on imported ore reduces the effective
rate for the iron industry from 200 to 120 percent. The amount available for meeting wage
and other factor costs rises from $25 to $55 per ton, an increase of $30 rather than $50.

Two points emerge from these calculations. First, we should concentrate on effective rates
when asking how tariffs affect profits and production in a particular industry. Second, the
effective rate for an industry depends on the nature of its costs and on a variety of nominal
rates, those on the industry’s inputs as well as those on its outputs.

The formula employed to calculate effective rates is derived in Note 9-2. It shows what we
have just discovered. The effective rate will rise with an increase in the nominal rate on an
industry’s output. It will fall with an increase in the nominal rates on the industry’s inputs.2

How large are the differences between effective and nominal tariffs? Rates for the United
States, Europe, and Japan are shown in Table 9-1. Effective rates are higher than nominal
rates in many cases, because tariffs on outputs are higher than tariffs on inputs. When these
calculations were made, they were more than three times as high for apparel and footwear
in Japan and for nonferrous metals in Europe; they were about twice as high for food,
beverages, and tobacco in the United States and Japan, for textiles and apparel in the United
States, and for steel in Europe. They were lower in some instances, however, because tariffs
on inputs were higher than tariffs on outputs, and effective rates were actually negative for
some industries. The structure of protection damaged those industries; they would have
been better off with completely free trade.

The calculation of effective rates was popular some years ago but has lost popularity.
The formula used to calculate an effective rate is based on many restrictive assumptions. It
assumes that the country under study is too small to affect world prices and that the industry
under study is unable to substitute one input for another—that the coefficients in the formula
are completely fixed. In recent years, moreover, there have been significant advances in the
design, estimation, and solution of large econometric models that shed light directly on

2Here is how to apply the formula in Note 9-2 to the hypothetical case of the iron industry: The value
of t is 50 percent (the nominal rate on iron). The value of ti is zero for coal (there is no tariff), and
the value of ci is 0.35. The value of ti for ore is 50 percent, and the value of ci is 0.40. Therefore, the
effective rate is

T = 50 − [(0 × 0.35) + (50 × 0.40)]
1 − (0.35 + 0.40)

= 50 − 20
0.25

= 120,

which is the number in the text.
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The Instruments of Trade Policy 187

Note 9-2
Computing the Effective Tariff Rate

An imported good x is produced with labor L , whose wage isw, and capital K , whose
rate of return is r , using intermediate goods in amounts yi . The world price of the
good is p, and the world prices of the intermediate goods are pi . Under competitive
conditions,

px = wL + r K + Σpi yi .

Value added in the production of x is defined by

V = wL + r K = px − Σpi yi .

Let ai be the fixed amount of yi required per unit of output. Then yi = ai xi , and

V =
"
p − Σpiai

#
x .

Dividing by x , we obtain value added per unit of output:

v = V
x

= p − Σpiai .

Impose a tariff t on imports of x and tariffs ti on imports of the intermediate goods.
Then value added per unit of output becomes

v′ = (1 + t)p − Σ(1 + ti )piai = v +
"
tp − Σti piai

#
,

so v′ − v = tp − "ti piai . Dividing this difference by v, we obtain the effective tariff
rate T for the x industry:

T = v′ − v

v
= tp − Σti piai

p − Σpiai
= t − Σti ci

1 − Σci
,

where ci = piai/p, the share of the i th intermediate good in the price of x . Subtracting
t from both sides of this equation to obtain the difference between the effective and
nominal rates, we have

T − t = Σ(t − ti )ci
1 − Σci

.

When all ti equal t (a uniform tariff ), the effective rate equals the nominal rate. When
many ti are higher than t , the effective rate is lower than the nominal rate. When many
ti are lower than t , the effective rate is higher.

protective effects. They show what will happen to each and every industry when a single
tariff rate is raised or lowered.
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Table 9-1. Nominal and Effective Tariff Rates for Selected Industries After the Tokyo Round of Trade Negotiations

United States European Community Japan

Product Group Nominal Effective Nominal Effective Nominal Effective

Food, beverages, and tobacco 4.7 10.2 10.2 17.8 25.4 50.3
Textiles 9.2 18.0 7.2 8.8 3.3 − 2.4
Apparel 22.7 43.3 13.4 19.3 13.8 42.2
Leather products 4.2 5.0 2.0 − 2.2 3.0 − 14.8
Footwear 8.8 15.4 11.6 20.7 15.7 50.0
Wood products 1.7 1.7 2.5 1.7 0.3 − 30.6
Furniture and fixtures 4.1 5.5 5.6 11.3 5.1 10.3
Paper and paper products 0.2 − 0.9 5.4 8.3 2.1 1.8
Chemicals 2.4 3.7 8.0 11.7 4.8 6.4
Rubber products 2.5 2.0 3.5 2.3 1.1 − 5.0
Iron and steel 3.6 6.2 4.7 11.6 2.8 4.3
Nonferrous metals 0.7 0.5 2.1 8.3 1.1 1.7
Metal products 4.8 7.9 5.5 7.1 5.2 9.2
Electrical machinery 4.4 6.3 7.9 10.8 4.3 6.7
Transport equipment 2.5 1.9 8.0 12.3 1.5 0.0

Source: Adapted from Alan V. Deardorff and Robert M. Stern, “The Effects of the Tokyo Round on the Structure of Protection,” in R. E. Baldwin and
A. O. Krueger, eds., The Structure and Evolution of Recent U.S. Trade Policy (Chicago: University of Chicago Press, 1984), Tables 10-1 through 10-3.
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Analyzing Arguments for Tariffs 189

The concept of effective protection is still needed, however, to warn against errors in
analysis and policy. It shows that the influence of a particular tariff depends on many other
tariffs. Hence, it warns that protecting one industry can take protection away from another.

ANALYZING ARGUMENTS FOR TARIFFS

Many familiar arguments for tariffs cannot stand close scrutiny. Others are logically
sound but are aimed at objectives that can often be achieved by other, less costly forms of
intervention. Tariffs and other trade barriers tend to be second-best policy instruments
because they violate a simple rule:

To minimize the welfare loss or maximize the welfare gain associated with a
particular policy objective, governments should intervene at the point in the
economy closest to that policy objective.

If the government seeks to change the income distribution, it should alter income taxes. If it
seeks to change the composition of production, it should tax or subsidize production. If
it seeks to change the composition of consumption, it should tax or subsidize consump-
tion. It should not tax or subsidize imports or exports to influence the income distribution,
production, or consumption, even when trade taxes or subsidies can achieve those pur-
poses.

We begin our survey of arguments for tariffs with two of the oldest arguments, stemming
from the threat of competition from cheap foreign labor and the risk of damage to defense-
related industries. Thereafter, we turn to arguments concerned with the distribution of the
gains from trade, the distribution of domestic income, and the correction of distortions in
domestic markets.

The Hardiest Fallacy

The oldest and hardiest argument for tariffs says that they are needed to protect do-
mestic workers from cheap foreign labor. Its advocates cite lots of numbers about low foreign
wages, but they draw the wrong inference from those numbers. We answered them, in fact,
when we showed how wage rates are determined in the simple Ricardian model of Chapter 3.

When wages in Britain and Portugal were equal before trade, the prices of wine and cloth
were higher in Britain, because British labor was less efficient. Wages had to fall in Britain
and rise in Portugal before Britain could specialize in cloth and Portugal could specialize
in wine. The wage changes were achieved by the process of adjustment to the opening of
trade, which translates comparative advantage into market prices. Protectionists who make
alarming comparisons between high wages in the United States and low wages elsewhere
ignore the crucial relationship between wages and efficiency. Differences in wage rates, they
assert, make for unfair competition. Those differences, however, are usually produced by
competition, and trade cannot occur without them when levels of efficiency differ greatly.

Some versions of the argument are more subtle. Low wages, it is said, may testify to
low levels of efficiency in a country as a whole, but efficiency may be high in its export
industries. The methods used to make textiles and clothing in Brazil and India are similar
to those used in the United States, yet wages are much lower in those countries, even in
their textile industries. Surely, textile workers in the United States are exposed to unfair
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190 Instruments and Uses of Trade Policy

competition. The answer should be obvious enough. Textile workers in the United States
suffer from intense foreign competition, but it is not unfair. Competition has to be tolerated
if countries are to realize the gains from trade.

Return to the example used in Chapter 3. Workers in Portugal’s cloth industry might be
expected to complain of unfair competition from Britain. The British cloth industry was
less efficient than the Portuguese industry. The efficiency gap, however, was smaller than
the wage-rate gap. Had this not been so, Britain could not have exported cloth. To realize
the gains from trade between the two countries, cloth output had to contract in Portugal
in the face of British competition, and wine output had to contract in Britain in the face of
Portuguese competition. The gains from trade derived from these adjustments, moreover,
were large enough to compensate those who were hurt in the process.

The logic of this argument is impeccable. Yet it gives little comfort to American textile
workers who have lost their jobs on account of competition from Brazil, India, and other
countries, and more jobs would be lost if tariffs and other trade barriers were removed
completely. Some who lose their jobs have trouble finding new ones and suffer in other
important ways. They lose seniority and thus job security. Some have to move from one
city to another to find new jobs and may take large losses when they sell their homes.
Furthermore, those who keep their jobs may take cuts in real wages, and the cuts may
not be confined to workers in the import-competing industries. In the modified Ricardian
model, the opening of trade reduces the real wage measured in terms of the export good, and
the reduction occurs throughout the economy. In the Heckscher–Ohlin model, it reduces
the real wage, whether measured in terms of the export good or the import-competing
good, whenever the export good is more capital-intensive than the import-competing good.
Reductions in tariffs have these same effects.

Economists who make the strong case for free trade do not always pay enough attention to
these costs, and they weaken their case by neglecting them. It is not enough to demonstrate
that the gains from trade are larger than the adjustment costs and permanent income losses
suffered by some groups. Ways must be found to make compensation. This problem is taken
up in Chapter 10, which examines techniques that have been used to help those who are
hurt by tariff cuts and other trade-related shocks.

Tariffs and the National Defense

Another hardy argument for protection appeals to the needs of national defense—
the importance of maintaining domestic industries able to produce planes, tanks, and guns
in the event of war. This argument goes back to Adam Smith:3

There seem, however, to be two cases in which it will generally be advantageous
to lay some burden upon foreign [industry] for the encouragement of domestic
industry.

The first is, when some particular sort of industry is necessary for the defence
of the country. The defence of Great Britain, for example, depends very much
upon the number of its sailors and shipping. The act of navigation, therefore,
very properly endeavours to give the sailors and shipping of Great Britain the
monopoly of the trade of their own country . . .

3Adam Smith, The Wealth of Nations, 1776, bk. iv, ch. ii. The second exception to which Smith refers
is the case for a compensatory revenue tariff, mentioned earlier in this chapter.
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Analyzing Arguments for Tariffs 191

The act of navigation is not favourable to foreign commerce, or to the growth
of that opulence which can arise from it. . . . As defence, however, is of much
more importance than opulence, the act of navigation is, perhaps, the wisest of all
the commercial regulations of England.

The same argument is made today to justify the subsidies paid to merchant ships that
fly the U.S. flag, although the connection between national security and the health of the
maritime industry was tenuous even when Smith accepted it and is more tenuous today.
The argument, moreover, is easily abused. Here is language used by Congress some years
ago, in legislation instructing the president to impose trade barriers for reasons of national
defense:

. . . the President shall, in the light of the requirements of national security and
without excluding other relevant factors, give consideration to domestic
production needed for projected national defense requirements, the capacity of
domestic industries to meet such requirements, existing and anticipated
availabilities of the human resources, products, raw materials, and other supplies
and services essential to the national defense. . . .

But Congress went even further, saying that the president

. . . shall further recognize the close relation of the economic welfare of the
Nation to our national security, and shall take into consideration the impact of
foreign competition on the welfare of individual domestic industries; any
substantial unemployment, decrease in revenues of government, loss of skills, or
investment, or other serious effects resulting from the displacement of any
domestic products by excessive imports shall be considered.

Fortunately, the president did not apply these criteria literally. Otherwise, he would have
been obliged to restrict all sorts of imports—from cameras and cars to textiles and toys—
because of their effects on employment, tax revenues, and so on. The legislation was invoked,
however, to limit oil imports. Oil prices were low at the time, and import quotas were seen as
a way to keep domestic oil prices above world prices and thus encourage exploration in the
United States. Exploration would add to domestic reserves and thus reduce future depen-
dence on imports. The quotas, however, had the opposite effect. They tended to accelerate
the exploitation of existing domestic reserves by more than they fostered the discovery of
new reserves.

What would Adam Smith say about the language used by Congress? He was quick to
denounce self-serving arguments and would surely ask whether Congress was wrapping
the flag around all sorts of industries that wanted protection from foreign competition
but contributed little to the national defense. Furthermore, he would probably concede
that import restrictions are less useful today than they were in his own time, because of
changes in the nature of warfare and of the national-security problem. The case for pro-
tecting “essential” industries depends on their ability to switch to military production when
war breaks out. Smith wanted to be sure that Great Britain would have the shipyards to
build men-of-war and the trained seamen to sail them. Congress wanted to make sure that
the United States would have the factories to make planes and tanks. But there are two
objections.
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192 Instruments and Uses of Trade Policy

The first objection is strategic. Although the threat of global war has receded with the
collapse of the Soviet Union, the nature of the military problem has not changed. The United
States might have to fight two types of war—a limited war on foreign soil, like those in
Korea, Vietnam, and the Persian Gulf, or a major war for survival. The first sort of war, lim-
ited in area and the sorts of weapons used, is not likely to require the massive mobilization
of the domestic economy. The second sort of war would not provide the time required for
mobilization. It would be ended quickly and terribly by nuclear weapons built before the
war began.

The second objection is tactical. Concede for the sake of analysis that the United States
might have the need and time for industrial mobilization. Experience during the Second
World War suggests that the conversion of civilian facilities may not be the best method.
The United States built a huge cargo fleet after the war began and was able eventually to
launch ships faster than German submarines could sink them. The shipyards that built them
were new ones, however, and used mass-production methods that older shipyards could not
adopt. Studies by the Defense Department have also shown that workers trained specifically
to produce advanced weapons do better than workers with broadly similar skills who must
adapt to new tasks.

Go one more step. Concede the need to maintain “essential” industries but ask how this
should be done. Tariffs to protect them from foreign competition are not the best way to
maintain them. A tariff has two main effects. It encourages domestic production and dis-
courages domestic consumption. The consumption effect reduces economic welfare, and
the loss is borne by the peacetime users of the goods produced by the protected industry.
Therefore, the tariff is inequitable. The costs of national defense should be borne by the
nation as a whole, not by one group of consumers. Furthermore, the tariff is inefficient.
Subsidies to domestic producers make more sense, on the basic principle stated earlier.
They do not distort consumers’ choices.

The needs of national defense cannot be neglected, and events abroad could impair the
national security of the United States. If the war in the Persian Gulf had shut down oil pro-
duction in Saudi Arabia, as well as Kuwait and Iraq, the United States would have been hurt
directly, because it depends on imported oil, and it would have been hurt indirectly, because
the world economy would have contracted sharply. Trade theory warns us, however, that
self-sufficiency is the wrong response. It is more sensible to import oil and thus conserve
domestic reserves than to search for new reserves or develop substitutes regardless of their
cost. The short-run effects of a major crisis in the Middle East can be met by using reservers
built up for that purpose. This is the approach actually adopted by the United States, which
holds a Strategic Petroleum Reserve, financed by the federal government. In a crisis, it can
be used to buy the time required for reducing domestic consumption and switching to other
foreign suppliers.

Many other noneconomic reasons are given for protecting domestic industries. National
prestige may be just as potent as national security in rallying political support for protection.
How else can we explain why small, poor countries insist on having their own international
airlines? But let us turn to arguments that make more economic sense.

TARIFFS AND THE DISTRIBUTION OF THE GAINS FROM TRADE

We have already seen that a tariff can raise economic welfare in the importing
country when the revenue extracted from the exporting country is large enough to offset
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the welfare losses resulting from the consumption and production effects of the tariff. This
proposition, however, can be put more strongly:

A country large enough to affect its terms of trade can impose an optimum
tariff that will raise its economic welfare above the free-trade level but will
reduce world welfare.

The size of the optimum tariff depends on domestic demand conditions and on the shape
of the foreign offer curve.

A Special Case

The optimum-tariff argument is easy to illustrate when a country is completely
specialized, because the tariff cannot affect its output mix. Let us return to the simple
Ricardian model, where Britain specialized completely in cloth and imported wine from
Portugal. The situation seen from the British standpoint is shown in Figure 9-6. Britain’s
transformation curve is BB ′, and Britain produces at B. Portugal’s offer curve is BJ∗, which
is drawn with its origin at B. The free-trade equilibrium occurs at W , where the price line
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FIGURE 9-6
The Optimum Tariff with Complete Specialization
The British transformation curve is BB ′. The Portuguese offer curve is BJ ∗. The free-trade
equilibrium occurs at W, where the price line BPW cuts the Portuguese offer curve and
is also tangent to the British indifference curve U1. The relative price of cloth is given in
both countries by the slope of BPW. Britain specializes completely in cloth, producing
OB, and exports VB cloth in exchange for VW wine. But U1 is tangent to the price line,
not to the Portuguese offer curve. A higher indifference curve, U2, is tangent to the
offer curve, and Britain can reach it by using a tariff to get to the point W ′. The new
price of cloth in Portugal will be given by the slope of BPF , which is steeper than BPW.
Britain will improve its terms of trade. The new price of cloth in Britain will be given
by the slope of U2 at W ′. It is the slope of the line HH ′, which is flatter than BPF . The
relative price of cloth will be lower in Britain, and the difference between the two
countries’ prices measures the British tariff.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.010
https://www.cambridge.org/core


194 Instruments and Uses of Trade Policy

BPW cuts the Portuguese offer curve and is also tangent toU1, a British indifference curve.
Britain produces OB cloth, consumes OV, and exports VB, and it imports VW wine from
Portugal.

As the indifference curveU1 is tangent to the price line BPW , not to the Portuguese offer
curve, it is not the highest indifference curve accessible to Britain. The highest curve isU2,
which is tangent to the Portuguese offer curve at W ′. Britain can reach that higher curve by
cutting its wine imports from VW to V ′W ′. It can use an import quota but can also use a
tariff. To measure this optimum tariff, we need to know the prices that will take the two coun-
tries toW ′. To take Portugal toW ′, the relative price of cloth in Portugal must equal the slope
of the line BPF . To take Britain to W ′, the relative price of cloth in Britain must equal the
slope of the indifference curveU2 and therefore the slope of the lineHH ′. The gap between
those relative prices measures the optimum tariff for Britain. It is derived algebraically in
Note 9-3.

Note 9-3
Measuring the Optimum Tariff

When Britain imposes a tariff on Portuguese wine,

p ∗ = (1 + t)p,

where p is the relative price of cloth in Britain, p ∗ its relative price in Portugal, and
t is the tariff rate. Therefore,

t = p ∗ − p
p

, or t = p ∗

p
− 1.

In Figure 9-6, p ∗ is given by the slope of BPF and p by the slope of HH ′.
The optimum tariff rate is related to the elasticity of the Portuguese demand for

British cloth. Portugal’s offer curve can be viewed as Britain’s total-revenue curve; it
shows how much wine Britain can earn by exporting cloth to Portugal. In Figure 9-6,
Britain’s total revenue is W ′V ′ wine when it exports V ′B cloth. Therefore, Britain’s
average revenue is W ′V ′/V ′B, which equals the slope of BW ′ and thus equals p ∗.
Britain’s marginal revenue is the slope of Portugal’s offer curve, which equals the
slope HH ′ and thus equals p. Therefore, the ratio of average to marginal revenue is
p ∗/p, which equals 1 + t . That same ratio, however, is related to ed , the elasticity of
demand:

average revenue
marginal revenue

= ed
ed − 1

.

Hence, 1 + t = ed/(ed − 1), and t = 1/(ed − 1). Note that t > 0 only when ed > 1.
Britain’s optimum-tariff point must lie on the elastic portion of Portugal’s demand
curve. A country that uses its market power to maximize economic welfare is much
like an ordinary monopolist that uses its market power to maximize profits. Both
operate on the elastic portions of the demand curves for their products.
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The General Case

When Britain does not specialize completely in cloth, a tariff will alter its output
mix. This does not undermine the argument, but complicates the presentation. The left side
of Figure 9-7 shows the free-trade situation seen from the British standpoint. The British
transformation curve is BB ′, and Britain produces at Q, where its cloth output is OX1 and
its wine output is OX2. The Portuguese offer curve is QJ∗, which is drawn with its origin
at Q. The free-trade equilibrium occurs at W , and the relative price of cloth is equal to
the slope of the line FF ′, which is tangent to the British transformation curve at Q and to
a British indifference curve at W . Once again, Britain can move to an indifference curve
higher than U1. When it does so in this instance, however, it will reduce the relative price
of cloth in Britain, which will move the output point along the transformation curve. The
output point, however, also serves as the origin for the Portuguese offer curve, so the offer
curve must move too. The whole diagram begins to disintegrate as soon as we disturb it.
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FIGURE 9-7
The Optimum Tariff with Incomplete Specialization
The free-trade equilibrium is shown on the left. The British transformation curve is BB ′,
and the Portuguese offer curve is QJ ∗. Britain produces at Q, where the slope of the
price line FF ′ equals the slope of its transformation curve. Its cloth output is OX1, and its
wine output is OX2. Britain consumes at W, where the slope of FF ′ equals the slope of
the indifference curve U1. It exports QV cloth and imports VW wine, which match the
quantities that Portugal imports and exports when FF ′ cuts the Portuguese offer curve
at W. The optimum-tariff equilibrium is shown on the right. The relative price of cloth
in Britain is given by the slopes of the price lines HH ′. Britain produces at Q ′, where
the slope of the (solid) line HH ′ equals the slope of its transformation curve. As HH ′ is
flatter than FF ′, the relative price of cloth has fallen in Britain, reducing cloth output
to OX ′

1 and raising wine output to OX ′
2. Britain consumes at W ′, where the slope of

the (broken) line HH ′ equals the slope of the indifference curve U2. It exports Q ′V ′

cloth and imports V ′W ′ wine, which match the quantities that Portugal imports and
exports when it faces the price line TT ′. As TT ′ is steeper than FF ′, Britain has improved
its terms of trade. As U2 is tangent to the Portuguese offer curve, Britain has chosen
the optimum tariff.
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The new equilibrium is not hard to draw, however, once we know where it must be. It is
shown on the right side of Figure 9-7, where the relative price of cloth in Britain is given
by the slopes of the two lines HH ′. The output point is Q ′, where the solid line HH ′ is
tangent to the British transformation curve; the consumption point is W ′, where the broken
line HH ′ is tangent to a British indifference curve. The Portuguese offer curve is Q ′ J ∗,
which is drawn with its origin at Q ′, the British output point, and is tangent to the British
indifference curve U2 at W ′. To take the Portuguese economy to W ′, the relative price
of cloth in Portugal must equal the slope of the line TT ′, and the gap between relative
prices in Britain and Portugal measures the British tariff rate. As the indifference curve
U2 is tangent to the Portuguese offer curve, it is the highest indifference curve accessi-
ble to Britain. Therefore, the tariff rate implicit in this outcome is the optimum tariff for
Britain.

As the optimum tariff improves Britain’s terms of trade in Figures 9-6 and 9-7, the
optimum-tariff argument is sometimes called the terms-of-trade argument. Do not be misled
by this language. An improvement in Britain’s terms of trade is necessary but not sufficient
to raise economic welfare in Britain. Recall the result obtained from Figure 9-2. A tariff
can reduce economic welfare in the importing country even when some of the revenue is
extracted from the foreigner. Now, look again at Figure 9-6. If the terms-of-trade line were
steeper than BPF , it would intersect the Portuguese offer curve below W ′. It might even
intersect the offer curve below the point at which the offer curve is cut by the indifference
curve U1. In that case, the tariff would take Britain to an indifference curve lower than U1,
making Britain worse off than it would be with free trade. The tariff rate must be chosen
carefully. Bigger is not necessarily better.

Retaliation

Thus far, we have ignored the possibility of retaliation. When Britain imposes
its optimum tariff, economic welfare falls in Portugal. The reason is familiar. Any depar-
ture from free trade reduces world welfare. Hence Portugal must lose when Britain gains.
Portugal can minimize its loss, however, by imposing its own optimum tariff, taking ac-
count of the British tariff. The two countries may get into a tariff cycle, raising and lowering
their rates sequentially, without reaching an equilibrium. Alternatively, they may move to a
tariff-ridden equilibrium that can have any one of these three properties: (1) Britain is better
off, but Portugal is worse off. (2) Portugal is better off, but Britain is worse off. (3) Both
countries are worse off.

The third outcome, in which both countries lose, resembles one in Chapter 7, where
America and Japan subsidized their robot exports to Brazil, and we can interpret it in the
same manner.4 Both governments know that their citizens will suffer welfare losses if they
reach this sort of tariff-ridden equilibrium. When they do not trust each other, however,
each one will be tempted to impose a tariff. To preserve free trade or a less restrictive tariff-
ridden regime, the governments must make a binding agreement to refrain from starting
the process. This is one reason why governments participate in the GATT, which prevents
them from raising their tariffs unilaterally.

4The two examples are very similar indeed, because the one in Chapter 7 can be made to generate all
three possibilities listed above. Both countries lost in that particular example because they produced
identical robots under identical cost conditions. Under less symmetrical conditions, one country can
gain and the other can lose when both use export subsidies.
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The optimum-tariff argument is analytically sound. Because it reduces world welfare,
however, a tariff is a second-best policy instrument for redistributing the gains from trade.
Suppose that Britain gives notice to Portugal that it is about to adopt its optimum tariff.
Portugal can threaten to retaliate, but it has another option. It can offer Britain an annual
“bribe” just large enough to put British consumers on the same indifference curve they
would reach if Britain imposed its optimum tariff. The bribe would redistribute world
welfare without reducing it, and Portugal would suffer a welfare loss smaller than the loss
it would endure if Britain imposed the tariff.

There is, of course, a practical objection. It would be hard for the Portuguese gov-
ernment to carry out its promise. Its citizens would probably object, urging retaliation
instead. National self-esteem would dominate national self-interest. The first-best policy
would not be feasible, and Britain could increase its welfare only by imposing its optimum
tariff.

In the cases considered hereafter, however, it is easy to define and use a first-best policy.
These cases deal with domestic policy objectives and thus with the domain of a single
government. The treatment of each case will emphasize the welfare costs of using a tariff
and show how another policy instrument can be used instead. In each case, moreover, the
country imposing the tariff will be too small to influence its terms of trade. This assumption
will exclude optimum-tariff gains and thus allow us to focus on the welfare costs involved.
(It will also exclude the perverse case described by Figure 9-5; a tariff will not lower the
domestic price of the import-competing product.)

TARIFFS AND THE DISTRIBUTION OF DOMESTIC INCOME

A tariff can alter the income distribution within a single country, because it can
affect the real earnings of labor, capital, and land. Its impact, however, depends on the
structure of the national economy.

Effects in the Modified Ricardian Model

In Chapter 5, on the modified Ricardian model, the effects of a change in relative
prices on the real earnings of the factors of production were summarized by the Haberler
theorem, which also describes the effects of a tariff. When Britain imposes a tariff on its
wine imports, the relative price of wine rises in Britain. The owners of land gain, because
land is used in making wine, and the owners of capital lose, because capital is used in
making cloth. The effects on British workers depend, of course, on the good in which
the real wage is measured. The real wage rises in terms of cloth and falls in terms of
wine.

These outcomes are reviewed in Figure 9-8, along with some we have not yet seen. The
curve EC is the demand curve for labor used in making cloth; it measures the marginal
product of labor in Britain’s cloth industry. The curve EW is the demand curve for labor
used in making wine; it measures the marginal product of labor in Britain’s wine industry
divided by the relative price of cloth. Let the free-trade equilibrium occur at F , where the
real wage is OV cloth in both industries, OL1 workers are employed in the wine industry,
and L̄ L1 workers are employed in the cloth industry.
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FIGURE 9-8
A Tariff and the Income Distribution When Some Factors Are Not Mobile
Under free trade, equilibrium in Britain occurs at F , where the real wage measured
in cloth is OV in both industries. When Britain imposes a tariff on wine imports, the
demand curve for labor by the wine industry shifts upward by the amount of the tariff.
It shifts from EW to E′

W when the tariff rate is VV ′/OV. If labor is completely immobile,
employment remains at OL1 in the wine industry, and equilibrium is displaced to T . The
real wage measured in wine does not change in the wine industry, but the real wage
measured in cloth rises by the amount of the tariff, from OV to OV ′. The real wage
measured in cloth does not change in the cloth industry, but the real wage measured
in wine falls by the amount of the tariff. If labor is perfectly mobile, equilibrium is
displaced to T ′, and employment in the wine industry rises to OL′

1. The real wage
measured in cloth rises in both industries but by less than the amount of the tariff; it
goes from OV to OV ′′, not all the way to OV ′. Therefore, the real wage measured in
wine falls in both industries.

When Britain imposes an import tariff on wine, the relative price of wine rises in Britain,
reducing the relative price of cloth. The demand curve EC is not affected, but the demand
curve EW shifts upward to E ′

W . The size of the shift is equal to the ad valorem tariff.5

Consider first a case we did not examine earlier. Suppose that there is no labor mobility
in Britain. Employment in the wine industry is fixed at OL1, fixing the marginal products
of labor and land used in making wine. Employment in the cloth industry is fixed at L̄ L1,
fixing the marginal products of labor and capital used in making cloth. A tariff cannot alter
own real earnings, those measured in terms of the goods produced by the factors earning
them, because own real earnings are equal to marginal products. But a tariff can alter cross
real earnings, those measured in terms of the other good, by altering relative prices.

Let us spell this out. Although the earnings of land and labor in the wine industry are
fixed in terms of wine, they rise together in terms of cloth, because the tariff reduces the

5Using notation developed in Appendix A, the free-trade wage, OV, can be written as f wL /p, where
f wL is the marginal product of labor in the wine industry and p is the relative price of cloth in Britain.
With free trade, p is equal to p ∗, the relative price of cloth in Portugal. When Britain imposes a tariff,
however, p ∗ = (1+ t)p, as in Note 9-3, so p = p ∗/(1+ t), and the new wage,OV ′, is f wL (1+ t)/p ∗.
Therefore, (OV ′− OV)/OV = V ′V/OV = t.
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relative price of cloth. In Figure 9-8, labor-market equilibrium for the wine industry is
shifted to T , raising the real wage measured in cloth by the full amount of the tariff. The
earnings of capital and labor in the cloth industry are fixed in terms of cloth; labor-market
equilibrium for the cloth industry remains at F . But those earnings fall together in terms of
wine, because the tariff raises the relative price of wine.

Consider next the case studied in Chapter 5. When labor is perfectly mobile in Britain,
the tariff leads to equilibrium at T ′. The real wage rises in terms of cloth, but by less than
the amount of the tariff. Hence, it does not rise by enough to prevent it from falling in terms
of wine. Employment rises in the wine industry, increasing the marginal product of land,
which raises the real rental rate for land measured in wine or cloth. Employment falls in the
cloth industry, decreasing the marginal product of capital, which reduces the real return to
capital measured in wine or cloth.

Effects in the Heckscher–Ohlin Model

In Chapter 6, on the Heckscher–Ohlin model, the effects of a change in relative
prices on the real earnings of the factors of production were summarized by the Stolper–
Samuelson theorem. An increase in the relative price of corn raised the real wage of labor,
the factor used intensively in growing corn, and reduced the real return to capital. But the
theorem depended on the basic assumption that all factors can move freely from industry
to industry, which means that it can hold only in the long run, because it takes time to
transform capital from mills into tractors.

The Stolper–Samuelson theorem was developed initially to answer the question at issue
here. How does a tariff affect the income distribution in the Heckscher–Ohlin model? As
corn is the labor-intensive product, Manymen is the labor-abundant country, and tastes are
the same in Manymen and Fewmen, we know that Manymen exports corn and imports
steel. By implication, Manymen can use an import tariff to redistribute income from labor
to capital. A tariff raises the relative price of steel in Manymen. Over the long run, then, it
raises the real return to capital and reduces the real wage of labor. Fewmen can use a tariff
for the opposite purpose. By raising the relative price of corn in Fewmen, a tariff raises the
real wage of labor and reduces the real return to capital, redistributing income from capital
to labor.

The Crucial Role of Factor Mobility

Before looking at the costs of using a tariff to alter the income distribution, note
that the three exercises we have just conducted make conflicting forecasts about attitudes
toward tariffs:

1. When there is no factor mobility whatsoever, your attitude should depend
entirely on the industry from which you obtain your income, rather than the nature
of that income. If you earn your income from the British wine industry, whether
it be rental or wage income, you should favor an import tariff. It will raise your
real income by raising your cross real earnings. If you earn your income from the
British cloth industry, you should oppose an import tariff.

2. When labor is perfectly mobile but land and capital are not, your attitude
should depend in part on the nature of your income, rather than the industry from
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200 Instruments and Uses of Trade Policy

which you obtain it. If you own land in Britain, you should favor an import tariff.
If you own capital in Britain, you should oppose it, If you are a worker in Britain,
your attitude should depend in part on the way you spend your income. If you
dress much and drink little, you should favor a tariff, as it will raise your real wage
in terms of cloth but reduce it in terms of wine. If you dress little and drink much,
you should oppose a tariff.

3. When all factors of production are perfectly mobile, as in the Heckscher–
Ohlin model, your attitude should depend entirely on the nature of your income,
rather than the industry from which you earn it or the way you spend it. If you own
capital in Manymen, you should favor a tariff. If you are a worker in Manymen,
you should oppose it.

We will return to these differences in Chapter 10 when we look at the sources of political
support for tariffs and other trade barriers.

Welfare Costs and Alternative Policies

To measure the welfare costs of a tariff and compare them with the costs of other
redistributive policies, let us look again at the modified Ricardian model and examine the
goods-market equilibria in Figure 9-9. Britain’s transformation curve is BB ′, and Britain’s
terms of trade are given by the slope of the line FF ′. In the initial free-trade situation, the
output point is Q and the consumption point is C .

When Britain imposes an import tariff to redistribute income from owners of capital to
owners of land, the relative price of wine rises in Britain, reducing the relative price of
cloth. Represent the new relative price of cloth by the slope of the lines HH ′. The output
point moves to Q ′, where the transformation curve is tangent to the solid line HH ′. The
consumption point moves to C ′ on the indifference curve U0, where the indifference curve
is tangent to the broken line HH ′, and the line EE ′, which is parallel to FF ′, connects Q ′

with C ′. The tariff reduces welfare because U0 is lower than U2.
There are other ways to redistribute income that avoid or reduce the welfare loss. The

first-best policy goes directly to the heart of the matter. If Britain wants to redistribute
imcome from owners of capital to owners of land, it should raise taxes on income from
capital and cut taxes on income from land. This policy would leave production at Q, avoiding
the protective effect. It would leave consumption at C , avoiding the consumption effect.
Therefore, it would leave economic welfare at the free-trade level.

The next-best policy would tax cloth output and subsidize wine output, changing the
net prices received by producers. It would set the ratio of those prices equal to the slope
of HH ′, moving the output point to Q ′. The rental rate for land would rise, the return to
capital would fall, and real income would be redistributed just as it is by a tariff. But the
prices paid by British consumers would not change; the ratio of those prices would still
equal the slopes of FF ′ and EE ′. Hence, the consumption point would move to C ′′, where
an indifference curve U1 is tangent to EE′. As this indifference curve lies between U0 and
U2, the tax-subsidy scheme would cause a smaller welfare loss than the tariff. There would
be a welfare-reducing protective effect, but no welfare-reducing consumption effect. In this
particular case, then, a tariff is a third-best policy. It is dominated by income-tax adjustments
and by the tax-subsidy scheme.
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FIGURE 9-9
Comparing a Tariff with a Production Subsidy
Britain’s terms of trade are given by the slope of FF ′. Under free trade, Britain produces
at Q on the transformation curve BB ′ and consumes at C on the indifference curve U2.
Cloth output is OX1, and wine output is OX2. A tariff on wine imports raises the relative
price of wine in Britain (reduces the relative price of cloth). This effect is represented
by the slope of HH ′. Britain will produce at Q ′, where cloth output is OX ′

1 and wine
output is OX ′

2, and it will trade along EE ′ (parallel to FF ′) until it reaches C ′, where the
slope of the indifference curve U0 equals the slope of the broken line HH ′. A subsidy
to wine production financed by a tax on cloth production can have the same effects
on output. The slope of HH ′ can be taken to represent the effects on prices received
by British producers, moving them to Q ′. But the prices paid by British consumers are
still given by the slopes of FF ′ and EE ′, just as they were under free trade. Therefore,
Britain will trade to C ′′, where the slope of the indifference curve U1 is equal to the
slope of EE ′, As U1 lies above U0, the subsidy reduces economic welfare by less than a
tariff, although it has the same effects on outputs and the income distribution.

TARIFFS AND DOMESTIC DISTORTIONS

Economies may differ in many ways from the models we have studied. Markets
may not be perfectly competitive. Product and factor prices may be rigid in nominal or real
terms. Uncertainty may influence producers and consumers. Certain products and processes
may be harmful to health or the environment.

These possibilities have led economists to study ways of using tariffs and other trade
restrictions to compensate for welfare-reducing distortions. They have spent much time
modeling the distortions themselves and devising policies to compensate for them. Their
methods and conclusions can be illustrated by looking at the consequences of a rigid real
wage in the modified Ricardian model.

Figure 9-10 shows the British labor market once again. Before trade, equilibrium occurs
at D, where the real wage isOV̄ measured in cloth. Employment isOL1 in the wine industry
and L̄ L1 in the cloth industry. The opening of trade reduces the relative price of wine in
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FIGURE 9-10
Labor-Market Equilibrium when the Real Wage Is Rigid
Before trade, EC is the demand curve for labor in the British cloth industry, and EW

is the demand curve in the wine industry. Equilibrium occurs at D, where the real
wage is OV̄ measured in cloth. Trade raises the relative price of cloth in Britain, shift-
ing EW downward to E ′

W. If the real wage is flexible, it falls to OV ∗, and equilibrium
occurs at F , where employment in the wine industry falls from OL1 to OL∗

1, and em-
ployment in the cloth industry rises from L̄ L 1 to L̄ L ∗

1. If the real wage is rigid at OV̄ ,
however, employment in the wine industry falls to OL ′

1, and employment in the cloth
industry remains at L̄ L 1. There is unemployment. A tariff on wine imports raises the
relative price of wine and shifts the wine industry’s demand curve from E ′

W to E ′′
W,

raising employment to OL ′′
1. It does not affect employment in the cloth industry (so it

cannot establish equilibrium at F ). A tariff could shift the demand curve all the way
to EW, raising employment to OL1 and eradicating unemployment. But the relative
price of wine would return to what it was before trade, and trade would be elimi-
nated. A wage subsidy could take the labor market to F , offsetting the effects of wage
rigidity. The requisite subsidy measured in cloth would be V ∗V̄ per worker in both
industries.

Britain, and the demand curve for labor in the wine industry shifts downward from EW to
E ′
W . When the real wage is flexible, equilibrium is displaced to F , and the real wage falls to

OV∗. Employment falls to OL∗
1 in the wine industry and rises to L̄ L∗

1 in the cloth industry.
When the real wage is rigid in terms of cloth, however, it remains at OV̄ . Employment falls
to OL ′

1 in the wine industry but remains at L̄ L1 in the cloth industry, so DF ′ workers are
unemployed.

The output and welfare effects of this wage rigidity are shown in Figure 9-11. Before trade,
equilibrium occurs at Q, where the transformation curve BB ′ is tangent to the indifference
curve U0. The opening of trade is represented by introducing the price line FF ′, steeper
than U0 at Q. The relative price of cloth rises in Britain.

When the real wage is flexible, the output point moves to Q ∗. Cloth output rises and
wine output falls, matching the reallocation of labor shown in Figure 9-10. Britain trades
along FF ′ to some such point as C ∗, reaching an indifference curve higher than U0. When
the real wage is rigid, by contrast, Britain cannot move along its transformation curve. The
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FIGURE 9-11
Production and Welfare when the Real Wage is Rigid
Before trade, Britain produces and consumes at Q, on the transformation curve BB ′ and
the indifference curve U0. When trade is opened, the terms of trade are given by the
slope of FF ′. If the real wage is flexible, production moves to Q ∗, where cloth output
rises to OX ∗

1, wine output falls to OX ∗
2, and Britain trades along FF ′ to some such point

as C ∗ on an indifference curve higher than U0. If the real wage is rigid, cloth output
cannot rise, and wine output falls all the way to OX ′

2. The production point is Q ′, and
Britain trades along EE ′ (parallel to FF ′) to some point such as C ′ on an indifference
curve lower than U0. The opening of trade reduces welfare. If employment is subsidized
in both industries, however, firms can reach Q ∗, the point they would reach if the real
wage were flexible.

cloth industry continues to employ the L̄ L1 workers shown in Figure 9-10, so cloth output
remains atOX1. But the wine industry employs only theOL′

1 workers shown in Figure 9-10,
fewer than before, so wine output falls to OX ′

2 in Figure 9-11. The new output point is Q ′,
and Britain must trade to some such point as C ′, which lies on an indifference curve below
U0 when the output loss is sufficiently large. Free trade can reduce economic welfare when
the real wage is rigid.

How can a tariff compensate for a rigid real wage? By raising the relative price of
wine in Britain, it can shift the wine industry’s demand for labor from E ′

W to E ′′
W in

Figure 9-10, raising employment from OL ′
1 to OL ′′

1. (It cannot raise employment in the
cloth industry, however, because it cannot affect the rigid real wage.) The implications for
output and welfare are shown in Figure 9-12, which reproduces the output points Q, Q ∗,
and Q ′ from Figure 9-11, along with the consumption points C ∗ and C ′. The increase
of employment in the wine industry is shown by the increase in wine output from OX ′

2
to OX ′′

2 and the corresponding movement of the output point to Q ′′. Britain trades to C ′′,
where the indifference curve U1 is tangent to the line HH ′, which reflects the effect of the
tariff on the relative price of cloth in Britain. As U1 is above U0, the tariff has converted
a welfare loss into a welfare gain. British consumers are better off with the tariff than
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FIGURE 9-12
Using a Tariff to Compensate for a Rigid Real Wage
The production points Q, Q ′, and Q ∗ are reproduced from Figure 9-11. With free trade
and a rigid wage, Britain produces at Q ′ rather than Q ∗, and it trades along EE ′ to
C ′, on an indifference curve below U0 (the indifference curve reached before trade).
By raising wine output above OX ′

2, a tariff can raise economic welfare above the level
reached at C ′. If it raises wine output to OX ′′

2 (the level corresponding to employment
at OL ′′

1 in Figure 9-10), it shifts the production point to Q ′′, and Britain can trade along
TT ′ (parallel to FF ′ and EE ′) until it reaches a point such as C ′′, where the indifference
curve U1 is tangent to HH ′, the slope of which is equal to the relative price of cloth in
Britain. As U1 is higher than U0, the tariff raises welfare above the level reached before
trade. As U1 is lower than the indifference curve tangent to FF ′ at C ∗, however, the tariff
cannot raise welfare to the level that would be reached by subsidizing employment to
produce at Q ∗ and consume at C ∗.

they were before trade was opened, and therefore far better off than they were with free
trade.

Look back at Figure 9-10, however, and note that some workers are still unemployed in
Britain. Unemployment has fallen from DF ′ with free trade to DF ′′ with an import tariff,
but it has not been eradicated. Britain could reach full employment by imposing a tariff
high enough to shift the wine industry’s demand curve for labor all the way back to EW . In
that case, however, the relative price of cloth in Britain would have to be what it was before
trade, which means that the tariff would eliminate all trade. The output point in Figure 9-12
would move all the way back to Q, where the relative price of cloth in Britain would equal
the slope of the indifference curve U0. Hence, Britain would consume at Q, and economic
welfare would be what it was before trade. As in the optimum-tariff case, a higher tariff is
not necessarily better, even though it can eradicate unemployment.

As the tariff cannot stimulate employment in Britain’s cloth industry, it cannot establish
labor-market equilibrium at F in Figure 9-10, the point that would be reached with a
flexible real wage. That is why it cannot eliminate unemployment without reducing welfare.
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Summary 205

Furthermore, the tariff has a costly consumption effect. Because consumers’ choices are
governed by the slope of the price line HH ′ in Figure 9-12, they go to C ′′ onU1 rather than
a point on a higher indifference curve. As usual, the tariff is a second-best policy.

Can Britain find a form of intervention that does not have these defects—one involving
intervention closer to the problem? As wage rigidity occurs in the labor market, intervention
directly in that market is apt to give better results. Return to Figure 9-10, and suppose that
the government subsidizes firms to hire workers. Let the subsidy be V ∗V̄ per worker, which
reduces a firm’s cost of hiring a worker from OV̄ to OV∗. That is what the cost would be
with wage flexibility, and the labor market will reach equilibrium at F . The output point
will move to Q ∗ in Figure 9-12, and Britain can reap the full gains from trade.

SUMMARY

Many popular arguments for tariffs are fallacious. Differences in wage rates, for
example, do not justify protection. They are required for trade to take place when levels of
productivity differ across countries. Tariffs can protect domestic industries essential for the
national defense, but this argument is rarely compelling; the maintenance of a mobilization
base may not be very helpful in the nuclear age. Furthermore, protection is the wrong way to
maintain such a base. Tariffs tax consumers of the peacetime products of the defense-related
industries rather than distributing the costs across the whole population. It would be more
equitable and efficient to use production subsidies.

The same objection can be made to many other arguments, even those that are analytically
sound. Because they distort consumers’ choices, tariffs are second-best policy instruments
compared to other ways of redistributing income, increasing output in domestic industries,
or dealing with domestic distortions. Yet tariffs are better instruments than most other trade
controls, because they are less rigid and more transparent. Quotas are formally equivalent
to tariffs under perfectly competitive conditions, but quotas do not allow imports to rise
in response to an increase in domestic demand, and they give windfall profits to the quota
holders.

By raising the domestic price of the imported good, a tariff raises the production of
domestic substitutes (the protective effect) and reduces domestic demand (the consumption
effect). Both effects impose welfare losses on the domestic economy. Tariffs have a third
effect when the country imposing them is large enough to influence world prices. They can
improve its terms of trade. When they do so, however, they impose welfare losses on the
outside world. As these losses always exceed than the welfare gains extracted from foreign
suppliers, there is a welfare loss for the world as a whole. The size of the improvement in
the terms of trade varies with the way the tariff revenue is spent. It is largest when the tariff
revenue is spent on the export good.

To measure the protective effects of tariffs, we must examine the whole tariff schedule.
The protective effects rise with increases in the tariffs on products that compete with an
industry’s output. The effects fall with increases in the tariffs on products the industry
purchases. The net effects can be approximated by the effective tariff rate. This rate can be
higher or lower than the nominal rate. It can even be negative, in which case the industry
involved would be better off with completely free trade.

Three uses of tariffs reviewed in this chapter show why tariffs and other trade controls
are rarely first-best policy instruments.
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A country large enough to influence world prices can use a tariff to improve its terms of
trade and capture larger gains from trade at the expense of other countries. The size of its
optimum tariff depends on the shape of the foreign offer curve. If other countries retaliate,
however, the country that initiates the process may wind up worse off than it would be with
free trade. Furthermore, the departure from free trade reduces world welfare, which means
that there must be a less costly way to redistribute welfare. It is possible in principle to
“bribe” a country to dissuade it from imposing an optimum tariff.

A tariff can be used to redistribute income internally. If all factors of production are
immobile internally, a tariff will benefit the factors employed in the import-competing
industry and harm those employed in the export industry. Real earnings in the import-
competing industry will rise in terms of the export good; real earnings in the export industry
will fall in terms of the import-competing good. If some factors are mobile and others are
not, as in the modified Ricardian model, the Haberler theorem applies. A tariff will raise
the real earnings of the factor specific to the import-competing industry and reduce those of
the factor specific to the export industry. It will raise the real earnings of the mobile factor
(labor) in terms of the export good but reduce them in terms of the import-competing good.
If all factors are mobile internally, as in the Heckscher–Ohlin model, the Stolper–Samuelson
theorem applies. A tariff will raise the real earnings of the factor used intensively in the
import-competing industry and reduce those of the factor used intensively in the export
industry. In every case, however, a tariff is a third-best way to redistribute income. Income
taxes are the first-best way; they do not distort production or consumption. Production taxes
and subsidies are the second-best way; they distort production but not consumption.

When a country’s goods or factor markets do not function perfectly, free trade may
reduce economic welfare. When real wages are rigid, for example, the opening of trade can
cause unemployment, and the resulting welfare loss can exceed the welfare gain obtainable
through trade. By raising employment in the import-competing industry, a tariff can reduce
the welfare loss resulting from the rigid wage. But it cannot compensate completely for
a rigid wage, and it distorts consumers’ choices. It would be better for the government to
intervene at a point closer to the basic problem by subsidizing firms to hire workers at the
rigid wage.

RECOMMENDED READINGS

This chapter has concentrated on import tariffs, but export tariffs have identical effects on
relative prices and outputs. See Abba P. Lerner, “The Symmetry between Import and Export Taxes,”
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Economics (Homewood, Ill.: Richard D. Irwin, 1968), ch. 11.

On comparing tariffs with quotas when markets are not perfectly competitive, see Jagdish
Bhagwati, Trade, Tariffs, andGrowth (Cambridge, Mass.: MIT Press, 1969), ch. 9; on comparing them
when demand and supply curves are subject to random shocks, see Michael D. Pelcovits, “Quotas
Versus Tariffs,” Journal of International Economics, 6 (November 1976).

Attempts have been made to measure the welfare costs of tariffs and other trade restrictions
using the concepts of consumer and producer surplus. See, for example, Gary Clyde Hufbauer and
Kimberly Ann Elliott, Measuring the Costs of Protection in the United States (Washington, D.C.:
Institute for International Economics, 1994).

On optimum tariffs and retaliation, see Tibor de Scitovszky, “A Reconsideration of the
Theory of Tariffs,” Review of Economic Studies, 9 (Summer 1942), reprinted in American Economic
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on retaliation, see Harry G. Johnson, “Optimum Tariffs and Retaliation,” Review of Economic Studies,
21 (1953–54), reprinted in H. G. Johnson, International Trade andEconomicGrowth (London: George
Allen & Unwin, 1958), ch. 2.

On tariffs and the income distribution, see Michael Mussa, “Dynamic Adjustment in the
Heckscher–Ohlin–Samuelson Model,” Journal of Political Economy, 86 (August 1978), and the paper
by Stolper and Samuelson, “Protection and Real Wages” (full citation at the end of Chapter 6).

There has been much work on tariffs to deal with domestic distortions. Three papers are
especially relevant to this chapter: Harry G. Johnson “Optimal Trade Intervention in the Presence
of Domestic Distortions,” in R. E. Caves et al., eds., Trade, Growth and the Balance of Payments
(Chicago: Rand McNally, 1965); Jagdish N. Bhagwati, “The Generalized Theory of Distortions and
Welfare,” in J. N. Bhagwati et al., eds., Trade, Balance of Payments and Growth (Amsterdam: North-
Holland, 1971), ch. 4; and Richard A. Brecher, “Optimum Commercial Policy for a Minimum-Wage
Economy,” Journal of International Economics, 4 (May 1974).

QUESTIONS AND PROBLEMS

(1) Interpret Figure 9-2 as showing the effects of an import quota rather than a tariff. How
large is the quota? What significance, if any, do you attach to the area P ′′R ′′VRP ′ and to each of its
four components? Do the welfare effects of the quota differ from those of the tariff? Explain.

(2) Adapt Figure 9-3 to show the effects of an import tariff imposed by Britain when Britain
spends the tariff revenue on wine. Identify the tariff rate. Does the tariff rate shown for Britain differ
from the rate shown for Portugal? Explain.

(3) Using your answer to (2), interpret your adaptation of Figure 9-3 as representing an
export tariff on wine imposed by Portugal, then as an export tariff on cloth imposed by Britain, with
the revenue spent on wine on both cases. What conclusion do you draw concerning the price effects
of export and import tariffs? Is it sensible to say that an export tariff has a protective effect?

(4) Using your answer to (2), interpret Figure 9-5 as showing the effects of an import tariff
imposed by Britain. In what sense is this outcome perverse?

(5) Figure 9-4 analyzed the effects of spending patterns by fixing the relative price of cloth
in Portugal and showing how the spending pattern affects the size of the Portuguese tariff rate required
to keep that price constant. Make the same point by fixing the relative price of cloth in Britain (the
Portuguese terms of trade), making sure you show how the Portuguese tariff rate and spending pattern
affect the relative price of cloth in Portugal.

(6) The assembly of a lefthanded widget requires 1 hour of labor and two parts. The U.S.
wage is $6.00 per hour. The world price of a lefthanded widget is $20.00, and the U.S. tariff is 30
percent. The world price of the first part is $4.00, and the U.S. tariff is 50 percent; the world price of
the second part is $3.00, and the U.S. tariff is 25 percent. What is the profit per widget for a U.S. firm
that assembles lefthanded widgets? What is the effective tariff rate on widget assembly?

(7) Using your answer to (6), show what happens to the effective tariff rate on widgets when
the tariffs on the first and second parts are eliminated separately. Explain the difference in the effect
of eliminating the two tariffs.

(8) Adapt Figure 9-11 to show that free trade can be better than no trade, even when the
real wage is rigid, if the opening of trade does not cause a large fall in employment and output. Could
trade lead to any unemployment if the real wage were rigid in terms of the import-competing good
rather than the export good?

(9) Show how an import tariff on cloth affects the real earnings of Portuguese workers and
real returns to capital and labor when there is no labor mobility in Portugal.
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The Evolution of
Trade Policy

THE ISSUES

Chapter 9 reviewed some of the well-known arguments for restricting trade and
showed why trade restrictions are inefficient policy instruments. It is often easier, however,
to mobilize political support for trade restrictions than for more efficient policy instruments.
There have been remarkable reductions in trade barriers since World War II, but the process
of trade liberalization has encountered strong political resistance, and the opponents of
liberalization have succeeded at times in halting or reversing the process. This chapter
examines the long-term evolution of trade policy and deals with three issues:

• How trade theory has influenced trade policy.

• How the influence of trade theory has varied from time to time and place to place.

• How trade liberalization has been organized and what it has achieved.

The next chapter will focus on recent developments, including attempts to broaden trade
liberalization by extending it from goods to services and attempts to deepen it by forming
regional trading blocs.

TARIFF THEORY AND TARIFF HISTORY

At one time or another, every argument for tariffs has been invoked in debates
about trade policy. Tariff history is also the history of tariff theory and thus shows how
theory can influence policy.

Divergent Trends: 1816–1860

During the first half of the nineteenth century, trade policy in the United States
was dominated by the infant-industry argument, and tariffs rose more or less steadily. Trade

208
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policy in Great Britain was dominated by distributional arguments, and tariffs were reduced
dramatically.

The infant-industry argument is analyzed extensively in the next chapter, which examines
its use and abuse in developing countries. Basically, it argues that new industries should be
protected if they can give promise of competing successfully with imports after being helped
to grow. The future gains from growth, it says, will more than compensate for the welfare-
reducing effects of temporary protection. There are two versions of the infant-industry
argument. The first claims that young industries will achieve economies of scale when
they are given preferential access to the domestic market. The second claims that young
industries will achieve economies of experience when they are given time for learning by
doing. Both versions were advanced by Alexander Hamilton in hisReport onManufactures,
urging industrial development in the United States and the use of tariffs to promote it, and
his arguments acquired enormous influence.

The United States had taxed imports from the start. Its early tariffs, however, although
protective in effect, were meant mainly to raise revenue for the federal government. There
was no income tax, and import tariffs were fairly easy to collect by policing the ports and
coastline. It would have been even easier to tax the country’s major exports, cotton and
tobacco, but the Southern states that grew them had insisted that the U.S. Constitution
prohibit export taxes. They feared that the federal government would be dominated by the
more populous Northern states and would pay its bills by taxing Southern exports.

After the War of 1812, however, manufacturers in New England and the Middle Atlantic
states demanded additional protection. Transatlantic trade had been disrupted for more
than a decade. Jefferson’s embargo had tried to prevent the impressment of American
sailors by keeping them from going to sea, and it had cut off imports of British textiles
and hardware. The embargo and the War of 1812 were equivalent to prohibitive tariffs on
imported manufactures. With the coming of peace and resumption of trade, British goods
began again to cross the Atlantic, and American producers lost ground. Despite opposition
from the South, which wanted to import cheap foreign manufactures, Congress imposed
higher tariffs on textiles in 1816 and on iron, cutlery, and glass in 1824.

The North–South controversy over tariffs reached a peak in 1828. Southern Congressmen
tried to outmaneuver their Northern opponents by amending a pending tariff bill; they added
high tariffs on raw wool and other crude materials, hoping that Northern manufacturers, who
used those materials, would reject the whole bill. Today, we would say that they were trying
to reduce effective tariffs on Northern manufactures. Their strategem failed, however, and
the bill became law. Its effect is shown clearly in Figure 10-1. Tariff rates soared, and the bill
was promptly dubbed the Tariff of Abominations. It inspired South Carolina’s Ordinance
of Nullification, which proclaimed a state’s right to abrogate federal legislation, asserting
that “the tariff law of 1828, and the amendment to the same of 1832, are null and void and
no law, nor binding upon this State, its officers and citizens.” The Constitutional issue was
not settled until the Civil War, but the furor over tariff policy died down with the passage
of a compromise tariff in 1833.

In the 1840s, the federal government developed an embarrassing budget surplus, and
Congress cut tariffs to reduce tax revenues. The average rate of duty fell toward 25 percent
as tariffs were cut sharply in 1846 and again in 1857. But the United States was still out of
step with Europe, which was moving toward free trade.

The free-trade movement started in Great Britain as part of a broader assault on the powers
of the aristocracy. It sought to end the political dominance of the rural gentry, who were the
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210 The Evolution of Trade Policy

FIGURE 10-1
Average U.S. Tariff Rates on Dutiable Imports, 1820–1990
Legislation raising U.S. tariffs usually raises the average rate of duty, and legislation
reducing them usually reduces it. Source: U.S. Department of Commerce, Bureau of the
Census, Historical Statistics of the United States, and Statistical Abstract of the United
States.

main beneficiaries of the tariffs on imported grain, known as the Corn Laws. In Britain, as
in the United States, the debate about tariff policy was entangled in constitutional questions,
including the issue of parliamentary reform. But the free-trade movement was also inspired
by the arguments of the Classical economists. It invoked the allocative argument for free
trade that Adam Smith had formulated 50 years earlier and David Ricardo had refined
shortly before the debate on the Corn Laws:1

Under a system of perfectly free commerce, each country naturally devotes its
capital and labour to such employments as are most beneficial to each. This
pursuit of individual advantage is admirably connected with the universal good
of the whole. By stimulating industry, by rewarding ingenuity, and by using most
efficaciously the peculiar powers bestowed by nature, it distributes labour most
effectively and most economically. . . . It is this principle which determines that
wine shall be made in France and Portugal, that corn shall be grown in America
and Poland, and that hardware and other goods shall be manufactured in England.

The free-trade movement relied even more heavily on a distributive argument against the
Corn Laws. It can be extracted from the modified Ricardian model developed in Chapter 5.
Suppose that Great Britain produces corn using land and labor and produces hardware
using capital and labor. Land and capital are specific factors, but labor is mobile between
industries. Suppose that Great Britain imports corn and has a tariff on it. Finally, assume

1David Ricardo, On the Principles of Political Economy and Taxation, 1817, ch. vii. Ricardo had
attacked the Corn Laws in an earlier work, An Essay on the Influence of a Low Price of Corn on the
Profits of Stock, published in 1815, which set out the distributive argument discussed below.
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that workers consume corn but little or no hardware, an assumption used frequently by
classical economists. If Great Britain removed its tariff on corn, the relative price of corn
would fall. Therefore, landlords’ rents would fall in terms of cloth and hardware, and
capitalists’ profits would rise. Workers’ wages would rise in terms of corn and fall in terms
of hardware. Because they consume mainly corn, however, they would be better off. Ricardo
and his colleagues went further, saying that workers would gain in two ways. First, free
trade would raise real wages directly by making corn cheaper. Second, it would increase
the demand for labor by raising profits and encouraging investment.

Great Britain had started toward free trade in the eighteenth century, and the Tory gov-
ernment continued the process after the Napoleonic Wars. It abolished tariffs on many raw
materials without provoking the rural gentry, who did not produce those goods. During
the next decade, however, attention turned to grain, a more explosive issue. In 1842, the
Tory government of Sir Robert Peel refused to repeal the Corn Laws, taking the side of the
gentry. But the Irish famine of 1845–1846 forced Peel to reverse himself and allow cheaper
imports of grain. He suspended the Corn Laws in 1845, and he split the Tory party in 1846
by repealing them permanently.

The Triumph and Decline of Free Trade: 1860–1914

To move further toward free trade, Great Britain turned to diplomacy. In the
Cobden–Chevalier Treaty of 1860, Britain and France agreed to reciprocal tariff cuts, in-
cluding a reduction in British taxes on French wines. The French, in turn, negotiated tariff
treaties with other European countries and with the Zollverein, the German customs union.
(A customs union is a group of countries that have no tariffs on trade among themselves
and a common tariff on goods from the outside world. We will encounter another one
shortly.)

The treaties of 1860–1870 had two effects. First, they made new tariff cuts, enlarging
world markets. Second, they generalized those tariff cuts, because they included the most-
favored-nation clause. Under this clause, the parties to a commercial treaty must give each
other all of the concessions they give to any other country.2 Accordingly, France had to
give the Zollverein the concessions it had given Great Britain under the Cobden–Chevalier
Treaty. The Zollverein was not obliged to make concessions in return, but it had to give
France all of the concessions it had given or would give any other country.

Within 10 years, however, the free-trade movement was reversed by dramatic shifts in
political and economic circumstances. The 1870s witnessed a sharp change in European
views concerning the benefits and costs of colonies. Imperialist sentiment had died down
after the Napoleonic Wars, and no new colonies were acquired during the next 50 years,
apart from French acquisitions in North Africa. In the 1870s, however, European countries
started again to scramble for tropical real estate. The partition of Africa was completed in
two decades, and new rivalries arose in the Middle East and Far East. Bellicose nationalism
captured European politics and soon led to the use of import tariffs to protect domestic
industries, especially the industries needed to make armaments.

2The name of the clause is misleading. It sounds like a promise of preferential treatment. It is, instead,
a promise that no other country will get preferential treatment (i.e., that the partner country will get
treatment no less favorable than that given any other country). The clause is the basis of modern
commercial diplomacy and appears in the General Agreement on Tariffs and Trade, discussed later
in this chapter.
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At about the same time, European agriculture began to face increased competition. Rail-
roads and steamships brought wheat from the United States, Argentina, and Russia to
compete with German and French grain. Germany had long been an exporter of grain, but
it became an importer when farm prices fell. European farmers and landlords had favored
free trade, just like their counterparts in the American South. They changed their minds,
however, when they encountered import competition, and the balance of political power
swung toward protection.

The tide turned first in Germany in 1879. Six years earlier, Bismarck had abolished the
tariff on imported iron and announced that tariffs on iron products would be abolished soon.
He was forced to backtrack, however, when landlords in Prussia and farmers in Bavaria lined
up with manufacturers in the Ruhr and Rhineland. Bismarck introduced a new tariff law in
1879, giving more protection to industry and agriculture.

German protectionists invoked the infant-industry argument. In fact, a German, Friedrich
List, produced the most elaborate version of that argument. List had lived in the United
States and was impressed by the growth of American manufacturing behind high tariff
walls. He returned to Germany a passionate advocate of protection. List conceded that free
trade is best from a cosmopolitan standpoint, but he argued that a nation should not be
guided by allocative arguments until it has developed its domestic industries and can export
manufactures instead of raw materials. Only then can it prosper by benefiting fully from
the international division of labor.

List’s views about the gain from trade are easily refuted. Countries such as Denmark,
Australia, and New Zealand export agricultural products but have higher living standards
than many other countries. Furthermore, List’s argument contains a contradiction. If all
countries were to export manufactures, the terms of trade would turn against them; the
prices of raw materials would rise, and some countries would find it advantageous to export
raw materials. Nevertheless, List’s argument won the day in Germany.

France was quick to follow Germany. Manufacturers and farmers united to enact the
Meline Tariff of 1892 designed to promote industrial development. The French economy
grew rapidly thereafter, but the Meline Tariff cannot take credit. It may instead have hand-
icapped the iron and steel industry by levying a high tax on imported coal and thus raising
the costs of producing iron. In other words, the new tariff on coal reduced the effective tariff
on iron.

The resurgence of protectionism was followed by tariff warfare. In 1902, for example,
Germany raised its tariffs to increase its bargaining power in trade negotiations, and it
peppered its tariff schedule with artificial distinctions designed to conserve its bargaining
power. To distinguish Swiss from Danish cattle, the 1902 tariff had a separate category
applying to “brown or dappled cows reared at a level of at least 300 metres above sea level
and passing at least one month in every summer at an altitude of at least 800 metres.” As
Danish cattle cannot graze at those high altitudes, German negotiators could agree to reduce
the German tariff on Danish cattle without automatically reducing the tariff on Swiss cattle
via the most-favored-nation clause.

American tariffs did not come down as far as European tariffs, and they turned upward
earlier. In 1861, Congress passed the Morrill Tariff, raising rates on iron and steel products;
in 1862 and 1864, it raised other duties. The new rates were not meant to be protective
but merely to prevent foreign producers from obtaining an unfair advantage over domestic
producers. To finance the Civil War, Congress had imposed high excise taxes on many
domestic products, and it raised tariffs to offset them. When the war ended, however,
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government spending fell, and the domestic taxes were allowed to lapse, but the wartime
tariffs were not repealed. Therefore, they came to be highly protective, and the McKinley
Tariff of 1890 raised rates to a postwar peak.

After 1900, the Republican Party seemed to edge away from the extreme protectionism
that was one of its chief tenets in the nineteenth century. Its 1908 platform declared that

the true principle of protection is best maintained by the imposition of such
duties as would equalize the difference between the cost of production at home
and abroad, together with a reasonable degree of profit.

This formula looked rather reasonable, and it was reflected in the Payne–Aldrich Tariff of
1909, which cut some duties slightly. But trade theory points to the obvious flaw in this
“scientific” principle. Differences in costs of production are the very basis for trade, and a
tariff designed to offset them will thus prohibit trade.

Collapse and Reconstruction: 1914–1939

On the eve of World War I, the Wilson administration cut tariffs sharply and added
many items to the “free list,” including iron, coal, wool, lumber, and newsprint. But the war,
the peace settlement, and shortsighted policies disrupted trade patterns and burdened many
countries with heavy debts. Protectionist pressures began to build up everywhere.

The peace settlement lengthened Europe’s frontiers by more than 12,000 miles by cutting
up the Hapsburg Empire into a half-dozen states—Austria, Czechoslovakia, Hungary, and
the rest—and tariff walls were built all along those borders. Great Britain had sold foreign
assets during the war to pay for imports of arms and food and was therefore deprived of the
earnings on assets that had offset the gradual decline in the competitive position of British
industry. Furthermore, Britain and France had borrowed heavily in the United States to pay
for war materiel, and Germany had been saddled with huge reparation payments by the
Versailles Treaty. In the United States, industries that had expanded during the war feared
new foreign competition with the coming of peace. Farmers were apprehensive, too, not
only in the United States but in many other countries. They had been encouraged to grow
large crops during the war, confronted intense competition when it ended, and experienced
adverse terms of trade throughout the 1920s.

One by one, governments erected new trade barriers. Some raised their tariffs. Others
used quotas and other nontariff barriers. The new nations of Central Europe led the way,
but they were not alone. Germany imposed high tariffs on farm products in 1925. Countries
in Latin America, burdened by debts and adverse terms of trade, used tariffs and quotas
more freely than before. Great Britain abandoned free trade in 1919 and shifted further to
protection in 1931, amidst the worldwide economic crisis.

The United States should have lowered its tariffs after World War I, in order for other coun-
tries to earn the dollars they needed to service their war debts. Instead, Congress increased
tariffs during the first postwar recession. The Fordney–McCumber Tariff of 1922 was meant
mainly to help farmers, but it also helped “war babies” such as the chemicals industry. Eight
years later, Congress passed the Hawley–Smoot Tariff, once called the “Holy-Smoke Tariff”
by a student with keener insight than memory. Hearings on tariff reform began in 1929,
concerned once again with helping farmers. But then the economy started its sickening slide
into the Great Depression, and one industry after another demanded protection to stimulate
domestic production. When the new tariff bill came before Congress, there was an orgy of
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logrolling. Congressmen traded votes, seeking higher tariffs for their own constituents, and
when the bargaining ended, the United States had the highest tariffs in its history.

The early 1930s gave birth to more trade barriers. Shut out of American markets by
the Hawley–Smoot Tariff and concerned to defend their economies from the spreading
depression, governments restricted imports. In the process, of course, each country frustrated
its neighbors’ efforts; a cut in one country’s imports reduced other countries’ exports. As a
result, trade recovered less vigorously than production when the depression ended. Indeed,
the slowing down of trade held back recovery. World imports in 1938 were only half as
large as they had been in 1928.

U.S. tariffs started to decline after 1932. Part of the reduction was due to the gradual
increase in prices that took place with recovery. Many U.S. tariffs were specific duties,
fixed in cents per pound, dollars per dozen, and so on; when the prices of dutiable products
rose, their ad valorem (percentage) equivalents fell.3 But some of the reduction in U.S. tariffs
reflected a major policy change. Seeking ways to stimulate production and employment,
the Roosevelt administration turned to world markets, launching a campaign to reduce trade
barriers in order to expand U.S. exports.

In 1934, President Roosevelt asked Congress for the power to negotiate bilateral trade
agreements. The United States would cut its tariffs by as much as 50 percent in return for
equivalent cuts by other countries. The president told Congress:

A resumption of international trade cannot but improve the general situation of
other countries, and thus increase their purchasing power. Let us well remember
that this in turn spells increased opportunity for American sales. . . . Legislation
such as this is an essential step in the program of national economic recovery
which the Congress has elaborated during this past year.

Roosevelt promised that the tariff cuts would not hurt American producers—that they would
not open domestic markets to competitive imports. In effect, he forswore the allocative gains
from freer trade; he was looking instead for the output and employment effects of expanded
exports. Having made a mess of tariff policy in 1930, when the legislative process got out
of control, and deeply worried about the depression, Congress gave the president the power
he requested.

The United States negotiated 31 reciprocal trade agreements before World War II and
extended its concessions to many other countries under the most-favored-nation clause. The
Trade Agreements Program resembled the network of trade treaties that spread out from
France after 1860. Unlike that earlier network, it did not bring the world close to free trade.
Nevertheless, it helped to arrest the worldwide increase in trade barriers that was choking
world trade. Furthermore, it broke an historic pattern. U.S. tariffs had been raised after other
major wars, but the Trade Agreements Program held them down after World War II.

THE MULTILATERAL APPROACH TO TRADE LIBERALIZATION

During World War II, governments put strict controls on trade and payments to
keep their citizens from spending foreign currency needed to buy food and war materiel.

3A $2 tariff on a $20 product works out at 10 percent ad valorem; if the price of the product rises to
$40, the tariff falls to 5 percent ad valorem.
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Many carried their controls into the postwar period to save scarce foreign currency for
reconstruction. Early in the war, however, they began to draw up plans for liberalizing
peacetime trade and payments. Even before the fighting ceased, they established two new
institutions, the International Monetary Fund (IMF) and the International Bank for Recon-
struction and Development (IBRD), commonly known as the World Bank, to manage the
monetary system and revive international lending. They also made plans to reduce trade
barriers.

The American Initiative: Universality and the GATT

The wartime planners drew on American experience with the Trade Agreements
Program but tried to correct its flaws. Under the prewar program, bargaining took place
bilaterally and thus sequentially, and governments were fearful of offering large tariff cuts
because they had to hoard their bargaining power. Therefore, the wartime planners adopted a
multilateral approach. When bargaining takes place multilaterally and thus simultaneously,
a government has less incentive to hoard its bargaining power; each participant can keep
track of the concessions it will obtain directly in exchange for its own and those it is likely
to obtain indirectly under the most-favored-nation clause. The prewar program, moreover,
had dealt mainly with tariffs, and the wartime planners wanted to eliminate quotas and
other nontariff barriers. Quotas block imports absolutely, preventing price changes from
affecting trade patterns, and they had been used in the 1930s to nullify negotiated tariff cuts
by keeping out the imports attracted by the cuts. In short, the wartime planners sought to
design a comprehensive approach to trade liberalization.

The new approach found its first expression in wartime agreements between the United
States and Great Britain—the Atlantic Charter and the Lend-Lease Agreement under which
the United States gave aid to Britain before its own entry into the war. It was then embodied
in a charter for an International Trade Organization (ITO) to be affiliated with the United
Nations. But the charter was not ratified by the U.S. Senate, and the ITO never came into
being. Its charter had antagonized opponents of international cooperation, who charged
that the ITO would meddle in domestic economic matters. It had disappointed advocates
of cooperation, who charged that exceptions and qualifications had swamped the basic
principles of the ITO charter.

In 1947, however, the major trading countries agreed on provisional rules for reducing
tariffs and convened the first of many tariff-cutting conferences. The agreement has survived
as the General Agreement on Tariffs and Trade (GATT). Its heart is the most-favored-
nation clause, under which each tariff bargain made at a GATT meeting is extended to
all member countries. It rules discourage withdrawals of concessions, because a country
injured by an increase in another country’s tariffs is entitled to retaliate by withdrawing its
concessions to the offending country. Unfortunately, the practices and language of the GATT
perpetuate an ancient fallacy. Because governments have to contend with protectionist
pressures at home, they treat reductions in their tariffs as concessions to foreigners, rather
than achievements for their own consumers and for the more efficient use of their own
resources. Mercantilist notions about national advantage interfere with clear thinking about
comparative advantage.

The rules of the GATT outlaw discriminatory practices and prohibit the use of import quo-
tas except by countries experiencing balance-of-payments problems or by those imposing
comparable quotas on domestic producers—crop ceilings on farmers, for example, imposed
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in conjunction with domestic agricultural programs. There are exceptions, moreover, for de-
veloping countries that allow them to protect infant industries. In addition, GATT members
have drawn up codes of conduct to deal with dumping, subsidies, and other “unfair” trade
practices. These are discussed later in this chapter.

Congress passed a new Trade Agreements Act in 1945, empowering the president to cut
U.S. tariffs in GATT negotiations, and five rounds of bargaining were completed between
1947 and 1961. The largest tariff cuts were made in 1947 and 1948, and they show up clearly
in Figure 10-1. But they consumed most of the president’s bargaining power, and Congress
became increasingly reluctant to give him more bargaining power. In fact, it began to move
in the opposite direction by adding restrictive provisions to the Trade Agreements Act.

As President Roosevelt had promised that the Trade Agreements Program would not
expose American industry to injurious competition, an escape clause was included in the
trade agreements of the 1930s. The United States reserved the right to rescind a tariff cut if it
was causing injury to American producers. In 1945, President Truman promised to continue
the practice. But Congress was not satisfied with this promise and added new language to
the Trade Agreements Act. The Tariff Commission, now known as the International Trade
Commission (ITC), was required to hold hearings whenever an American producer com-
plained that a tariff cut had led to injury. If the Commission found evidence of injury, it
had to recommend a higher tariff or some other way to limit imports. The president was
not obliged to accept the Commission’s recommendation. If he refused, however, he would
pay a political price, because he would be seen to be allowing injury.

In the 1950s, moreover, protectionist pressures intensified in the United States. The
reconstruction of war-damaged industries in Europe and Japan exposed American industry
to vigorous foreign competition for the first time in decades. Furthermore, a major political
shift had occurred in the United States, much like the shift that had occurred in France and
Germany during the 1870s. Industrial development had spread to the South, and Southern
Congressmen began to retreat from their historic opposition to high tariffs. In 1951, Congress
wrote an escape clause into the Trade Agreements Act itself. It tightened the procedures
for determining injury and told the Tariff Commission what criteria to use when judging a
complaint by an American producer:

. . . the Tariff Commission, without excluding other factors, shall take into
consideration a downward trend of production, employment, prices, profits, or
wages in the domestic industry concerned, or a decline in sales, an increase in
imports, either actual or relative to domestic production, a higher or growing
inventory, or a decline in the proportion of the domestic market supplied by
domestic producers.

An increase in imports was thus to be regarded as ameasure of injury, not just a cause, and it
did not have to be an absolute increase. A company could petition for additional protection
if its sales had grown but imports had grown faster.

Congress broadened the escape clause thereafter, making it harder for the president to
reject advice from the Tariff Commission. It also passed the National Defense Amendment
quoted in Chapter 9. Furthermore, a number of tariffs were raised in response to recommen-
dations by the Tariff Commission. Yet trade policy did not become a front-page issue in the
United States until developments in Europe raised its importance and led to new rounds of
trade liberalization.
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The European Initiative: Regionalism and the EEC

Soon after the end of World War II, the United States adopted the Marshall Plan,
an unprecedented commitment to the reconstruction of Western Europe. At the same time,
the United States urged European governments to combine their economic and political
resources in pursuit of an age-old dream, a united Europe. Washington was concerned
to strengthen Western Europe against the threat of Soviet aggression and also to bind
Germany into a democratic partnership so that it could never again wage war against its
neighbors.

At first, the Europeans adopted a sectoral approach to economic integration. They cre-
ated the European Coal and Steel Community, freeing trade in coal and steel and creating
a supranational agency to regulate pricing polices and commercial practices. Then they
changed their tactics and began work on a full-fledged customs union—an arrangement
under which they would abolish all barriers to internal trade and adopt a common tariff on
imports from the outside world. In 1957, six countries signed the Treaty of Rome, estab-
lishing the European Economic Community (EEC), or Common Market, and committing
themselves to go much further. They undertook to harmonize domestic policies and lift
restrictions on movements of labor and capital within the EEC. In other words, they agreed
to a blueprint for comprehensive economic integration, not just for a customs union.

For many Europeans, and Washington as well, ultimate political integration was the chief
rationale for the EEC. But its members also hoped to reap economic benefits. They expected
to intensify internal competition and thus foster more efficient resource use. They expected
to capture the economies of scale associated with large markets and thus to strengthen
European firms vis-à-vis their large American competitors.

The transition was not painless. There was rapid progress initially, and the customs union
was completed in 1968, two years ahead of schedule. But the early history of the EEC was
punctuated by disputes and crises. The first crisis occurred in 1963, when France vetoed a
British application for membership, and this issue was not resolved until 1973, when Great
Britain and two other countries were admitted. But membership continued to grow thereafter
and will go on growing. There are now 15 members (Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain,
Sweden, and the United Kingdom), and 10 more countries have applied to join. Those at
the head of the line include the Czech Republic, Hungary, Poland, Slovenia, Estonia, and
Cyprus.

The EEC adopted a Common Agricultural Policy (CAP) in 1968, setting uniform prices
for farm products and imposing variable levies on imports from the outside world, so as to
keep world prices from undercutting higher support prices in the EEC. But this agreement
led to new disputes about the financing of the CAP and other budgetary matters. The EEC
did not start to move rapidly toward its long-term objective until 1986, when its members
approved the Single European Act, allowing many important decisions to be made by
weighted majority voting instead of giving each member a veto by requiring unanimity.
That decision paved the way for an ambitious program aimed at unifying European markets
for goods, services, capital, and labor. To accelerate that process, the member countries
adopted a new strategy. Instead of seeking to formulate identical rules and regulations on
matters such as product safety, they agreed to the mutual recognition of their partners’
regulations. A product approved for sale in, say, Belgium can therefore be sold in every
other member country.
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The European Economic Community, the Coal and Steel Community, and the European
Atomic Energy Authority are now known collectively as the European Community (EC).
It is administered by a single Commission, whose members are appointed by the member
governments, but most of the Commission’s decisions must be approved by a Council
of Ministers representing the governments themselves. A European Parliament is elected
directly by voters in the member countries, and though its powers are growing, they are still
quite limited. A European Court of Justice interprets the treaties, laws, and regulations of
the EC, and it takes cases from individual citizens, as well as from governments and EC
institutions.

In 1991, the member countries agreed to a major revision of the Treaty of Rome. The
new document, known as the Maastricht Treaty, established the European Union (EU),
which aims at the formulation of common foreign and defense policies. It also defined
the framework and timetable for moving toward a full-fledged monetary union—a goal
achieved in 1999, when 11 European countries adopted the euro as their common currency
and established a new institution, the European Central Bank, to formulate and implement
monetary policy. We will return to that subject in Chapter 20. From here on, however, we
will substitute EU for EC, even when discussing conditions and events before the Maastricht
Treaty was adopted.

Although the United States had encouraged the creation of the Common Market, it was
concerned about the economic impact. The common external tariff was not higher than the
separate national tariffs of the member countries (it was, in fact, an average of those tariffs),
but it threatened to divert demand from American exports. Previously, exports from the
United States to France paid the same French tariff as exports from Germany or Italy; once
the Common Market was formed, goods from Germany and Italy paid no tariff, whereas
goods from the United States had to pay the common external tariff. There was also concern
about the CAP, because it might reduce American exports of farm products.

The United States had two options. It could treat the Common Market as an economic
threat and respond by retreating to protection. Alternatively, it could treat the Common
Market as an opportunity and respond by reviving trade liberalization.

The American Response: The Kennedy Round

In 1961, the Kennedy administration chose trade liberalization and asked Congress
for new legislation. A year later, Congress passed the Trade Expansion Act, which gave
the president broader tariff-cutting powers. In previous negotiations, the United States had
bargained on a product-by-product basis; henceforth, it could make more sweeping offers.
The president could cut all U.S. tariff rates in half if the Europeans and others were willing
to make similar across-the-board cuts. Furthermore, the Trade Expansion Act modified the
basic “no injury” rule that had limited the process of trade liberalization.

First, it tightened the criteria used to decide whether domestic producers had been injured
by import competition. An increase of imports, by itself, would no longer be regarded as
a form of injury. The International Trade Commission was authorized to “take account of
all economic factors which it considers relevant,” but told to pay particular attention to
the “idling of productive facilities, inability to operate at a level of reasonable profit, and
unemployment or underemployment.” Furthermore, petitioners had to show that “increased
imports have been the major factor in causing, or threatening to cause, such injury,” and
that the increase in imports was “in major part” the result of tariff cuts.
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Table 10-1. Benefits to Workers Under the Trade Adjustment Assistance Program

Item Trade Act of 1962 Trade Act of 1974

Finding of eligibility International Trade Commission Department of Labor
Requirement for Employment in 78 of prior 156 Employment with affected firm

individual eligibility weeks and with affected firm in in 26 of prior 52 weeks
26 of prior 52 weeks

Cash payments 65% of previous weekly earnings 70% of previous weekly earnings
but not more than 70% of but not more than 100% of
average weekly earnings in average weekly earnings in
manufacturing manufacturing

Benefit period Up to 52 weeks (65 weeks for Up to 52 weeks (78 weeks for
workers over age 60) workers over age 60)

Other benefits:
Job training and No special services but access to Same

counseling all other federal programs
Job search allowance None $500 maximum
Relocation payments Reasonable and necessary 80% of reasonable and necessary

expenses plus 2.5 times average expenses plus 3.0 times worker’s
weekly wage in manufacturing own average weekly wage

Source: Adapted from George R. Neumann, “Adjustment Assistance for Trade Displaced Workers,”
in D. B. H. Denoon, ed., The New International Economic Order (New York: New York University
Press, 1979).

Second, it introduced a new way to deal with injury. Instead of raising tariffs, the president
could give trade adjustment assistance directly to companies and workers. Companies could
obtain tax benefits and low-cost loans to diversify or modernize their operations. Workers
could receive supplementary unemployment benefits and assistance infinding new jobs. The
benefits for workers are listed in Table 10-1 (which also shows how benefits were liberalized
by the Trade Act of 1974). We will look at experience with adjustment assistance later in
this chapter. The main point to note here is the change in principle. Instead of renouncing the
allocative gains from trade by restricting imports, the new law sought to capture those gains
by encouraging new uses of capital and labor. Adjustment assistance can also be viewed as
an attempt to compensate those who are hurt by trade liberalization—to redistribute some
of the gains from freer trade along lines mentioned in earlier chapters.

New GATT negotiations, known as the Kennedy Round, got under way soon after passage
of the Trade Expansion Act, but they were not completed until 1967. They were interrupted
by internal crises within the EU, and their success was in doubt until the very end, because
of disputes between Europe and the United States. Disputes about the tariff-cutting pro-
cess itself were resolved by agreeing that countries could submit exceptions lists showing
which tariffs they would not reduce by the full 50 percent adopted as the target for the
Kennedy Round, and most of the subsequent bargaining focused on those lists. Disputes
about agricultural issues were harder to resolve. The Europeans had just adopted the CAP
and were not ready to change it. The United States wanted to keep its share of Europe’s
grain market. The two sides agreed to disagree so that the Kennedy Round would not
collapse.
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In the end, the Kennedy Round was quite successful in cutting tariffs on manufactured
products. Two-thirds of the cuts were as large as 50 percent and covered the major industrial
countries. Average tariffs on manufactures fell by about 33 percent (because the exceptions
lists kept the average cut from reaching 50 percent). But many trade problems had still to
be faced, and protectionist pressures were building up again.

Broadening Liberalization: The Tokyo Round

Soon after the Kennedy Round, Congress began to consider bills that would have
imposed import quotas on many products, ranging from textiles to steel. Forty years of trade
liberalization were threatened by an outbreak of congressional initiatives, reminiscent of
those that led to the Hawley–Smoot Tariff in 1930.

The Johnson and Nixon administrations tried at first to appease the protectionists by
negotiating “voluntary” restrictions on Japanese and other exports to the United States. In
1971, however, the Nixon administration adopted a different strategy. In the midst of a
monetary crisis described later in this book, it called for a new round of GATT negotiations
aimed at ending trade practices “unfair” to the United States, and it promised to pay particular
attention to the concerns of American farmers, who had been disappointed by the Kennedy
Round. In the Trade Act of 1974, Congress gave the president additional bargaining power
and made other changes in trade policy. Workers were given easier access to adjustment
assistance. Companies seeking relief from import competition were no longer required to
show that imports had been the major cause of their problems or that increased imports had
been due to tariff cuts.

A meeting in Tokyo in 1973 agreed to an ambitious agenda for the new GATT round.
There were to be more tariff cuts, special efforts to liberalize agricultural trade, an attempt
to reduce nontariff barriers and draft codes of conduct to combat unfair trade practices, and
an effort to give “special and differential” treatment to exports from developing countries.
The Tokyo Round lasted until 1979 and completed a large part of its agenda. Some of its
failures are examined in the next chapter, which will deal with agricultural trade and the
special problems of developing countries. We concentrate here on the tariff cuts and the
treatment of nontariff barriers.

The tariff cuts were similar to those of the Kennedy Round. Cuts were made across the
board, using a formula designed in part to meet European complaints made at the start of
the Kennedy Round; it called for the largest cuts in the highest tariffs. Had the new formula
been applied uniformly, it would have cut tariffs by 60 percent, a target more ambitious
than that of the Kennedy Round. As in that earlier round, however, each country proposed
exceptions, so that average tariff rates on manufactured goods fell by only 34 percent, a
figure quite close to the average for the Kennedy Round, even though the Tokyo Round had
been more ambitious.

Attempts have been made to estimate the employment effects of the tariff cuts. One of
them is summarized in Table 10-2. The cuts in U.S. tariffs reduce employment in import-
competing domestic industries (and in industries that sell them raw materials, parts, and
services). But the cuts in other countries’ tariffs raise U.S. exports and thus raise employment
in domestic export industries. To focus on the compositional effects and the resulting need
to reallocate resources, this study assumes that exchange rates adjust to prevent any change
in the overall trade balance, so that the increase in total exports equals the increase in total
imports. It then looks at the effects on employment in the major sectors of the U.S. economy.
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Table 10-2. Trade and Employment Effects of Tariff Cuts in the Tokyo Round: Results for
the United States When Trade Changes Are Balanced by Changes in Exchange Rates

Change in Trade Change in Employment
(in millions of dollars) (in thousands of jobs)

Sectors Exports Imports Net Exports Imports Net

All sectors 2,900 2,900 0 147.9 −148.2 −0.3
Primary agriculture 47 7 39 6.2 −2.9 3.3
Mining −4 8 −12 1.5 −1.7 −0.2
Manufacturing 2,858 2,885 −27 92.6 −95.8 −3.2
Services — — — 47.6 −47.8 −0.2

Source: U.S. Department of Labor, Bureau of International Labor Affairs, Trade and Employment
Effects of Tariff Reductions Agreed to in the MTN, 1980, Table C.1. Employment changes in each
sector include those induced by tariff cuts on products made by other sectors.

Because the trade balance does not change in this particular study, the change in total
employment is tiny, a loss of 300 jobs. But the study predicts large shifts in employment
within individual sectors. Cuts in other countries’ tariffs on farm products create 3,300
additional jobs in American agriculture, but employment in manufacturing falls. What
happens within manufacturing? Answers are given in Table 10-3. Many new jobs are created
in some industries, such as those making office equipment and aircraft, but there are job
losses in other industries, such as those making textiles and apparel. Few of the gains and
losses, however, are larger than 1 percent of the total labor force in the affected industry.

What about nontariff barriers and unfair trade practices? Two results of the Tokyo Round
deserve special attention.

In Chapter 9, we saw that tariffs are more transparent than other trade barriers but that
decisions made at dockside about classification and valuation can greatly affect the duties
that importers actually pay. Uncertainty about valuation is particularly serious; it can inhibit
trade by more than the level of the tariff rate itself. One of the codes of conduct adopted
by the Tokyo Round deals with this problem. It requires the use of prices “actually paid or
payable” when valuing goods for tariff purposes.

Chapter 9 raised another problem. Governments discriminate against foreign firms when
buying goods and services for themselves. In the United States, for example, a foreign firm
can win a federal contract only when the lowest bid by an American firm exceeds by a
fixed percentage the lowest bid by a foreign firm. For military procurement, the fixed cost
margin can be as large as 50 percent. Matters are worse in several other countries, where
government contracts are awarded without competitive bidding, and cost margins are not
fixed even when there is competitive bidding.

American negotiators were deeply interested in having the Tokyo Round deal with this
issue, as governments buy large quantities of goods in which the United States has a compara-
tive advantage, such as transport and telecommunications equipment. After hard bargaining,
agreement was reached on a code of conduct for government procurement. A country sub-
scribing to the code was required to submit a list of government agencies that would employ
competitive bidding and would not discriminate against firms from foreign countries that
applied the code on a comparable basis. The code did not cover military procurement or
state and local governments, and some governments did not apply the code to state-owned
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Table 10-3. Employment Effects of Tariff Cuts in the Tokyo Round: Detail for Selected
U.S. Industries

Net Change as
Change in Number of Jobs

Industry Exports Imports Net

Percentage of
Industry Labor
Force

Office machinery 9,572 −2,345 7,227 2.25
Electrical components 11,793 −3,393 8,400 1.96
Aircraft and parts 10,158 −5,077 5,081 0.94
Electrical machinery 3,552 −1,609 1,943 0.43
Paper products 2,566 −1,086 1,480 0.31
Chemicals 2,762 −1,899 863 0.28
Metalworking machinery 2,920 −2,369 551 0.16
Printing and publishing 3,801 −2,066 1,735 0.16
Scientific instruments 3,160 −2,738 422 0.13
Misc. metal products 2,151 −2,664 −513 −0.10
Primary iron and steel 3,514 −4,585 −1,071 −0.12
Rubber and misc. plastics 1,781 −2,932 −1,151 −0.17
Electrical lights and wiring 2,281 −2,863 −582 −0.27
Lumber products 1,378 −2,973 −1,595 −0.27
Radio and TV equipment 3,771 −5,745 −1,978 −0.33
Apparel 698 −8,737 −8,039 −0.56
Fabrics, yarn, and thread 1,777 −5,303 −3,526 −0.60
Stone and clay products 791 −5,234 −4,452 −0.90
Miscellaneous manufacturing 2,010 −10,230 −8,220 −1.84

Source: U.S. Department of Labor, Bureau of International Labor Affairs, Trade and Employment
Effects of Tariff Reductions Agreed to in the MTN, 1980, Tables C.2 and C.3 Industries listed are
those in which the change due to exports or imports exceeds 2,500 jobs; employment changes in each
industry include those induced by tariff cuts on products made by other industries.

entities, such as telephone companies, airlines, and railroads. But the code began to bring
governments themselves under the rule-based trading system.

THE RETREAT FROM TRADE LIBERALIZATION

By launching the Tokyo Round and promising to win “fair” treatment for American
producers, the Nixon administration kept Congress from imposing import quotas. During
and after the Tokyo Round, however, there was a worldwide retreat from liberal trade
policies. Responding to complaints of injury from imports and charges of unfair practices
by foreigners, governments imposed import quotas, persuaded other countries to accept
“voluntary” export restraints, and subsidized domestic industries. They promised repeatedly
to refrain from these practices but broke those promises with increasing frequency. By
1981, Japanese exports of automobiles had been restricted or restrained by countries that
then accounted for two-thirds of those exports, including the United States. In 1982, the
United States imposed put quotas on imports of steel from Europe, and the EU extended
or tightened its restrictions on steel imports from Japan, Brazil, Korea, and many other
countries. In addition, most of the developed countries maintained or imposed import quotas
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on textiles and apparel from developing countries. Why did protectionist pressures mount
so sharply? Why did governments respond by imposing quotas instead of raising tariffs?

Import Competition and Protectionist Pressures

The pressures testify in part to the poor performance of the world economy in
the 1970s and the early 1980s. Growth rates of gross domestic product fell sharply in the
major industrial countries, and unemployment rose steeply, especially in Europe. When
economies grow slowly, adjustments are difficult. Those who lose jobs or markets because
of changes in demand, technology, or comparative advantage have trouble finding new
ones. Therefore, they seek to protect themselves from dislocation, and they find it easier to
mobilize political support for actions aimed at limiting import competition than for steps
to deal with the other causes of their plight. Furthermore, firms compete aggressively for
foreign markets when domestic markets shrink or stagnate, which makes it even easier for
their foreign competitors to mobilize political support for the use of trade restrictions.

The new protectionism was also due to the success of previous trade liberalization.
Economies became more open and more sensitive to global competition. Old industries, in
particular, were exposed to intense competition from new producers and new products. The
three cases mentioned above—textiles, steel, and automobiles—provide illustrations.

Textiles and Apparel

The makers of clothing and other textile products tend to be small firms and to
use large amounts of unskilled labor. Therefore, the industry has migrated gradually from
high-wage to low-wage regions. This happened within the United States several decades
ago, when the textile industry moved from New England to the South, and it has also
happened internationally. Textile production flourished in Japan after World War II, when
Japan was a low-wage country; it then moved to developing countries, such as China, India,
and Indonesia.

In 1957, the United States sought to limit textile imports by persuading Japan to impose
“voluntary” export restraints (VERs). But imports from other countries, especially Hong
Kong, began to replace imports from Japan, causing the United States to call for an interna-
tional agreement on trade in cotton textiles. A short-term agreement was concluded in 1961,
put on a long-term basis in 1962, and replaced in 1974 by a comprehensive scheme covering
all textiles and known as the Multifibre Arrangement (MFA). Its stated objective was

to ensure the expansion of trade in textile products, particularly for the
developing countries, and progressively to achieve the reduction of trade barriers
and the liberalization of world trade in textile products while, at the same time,
avoiding disruptive effects on individual markets and on individual lines of
production in both importing and exporting countries.

In fact, the MFA has served as an “umbrella” under which importing countries have nego-
tiated bilateral agreements with exporting countries to limit trade in textiles and apparel on
a country-by-country, product-by-product basis. The United States has agreements of this
type with more than 20 developing countries.

The MFA has not stopped trade from growing or kept the developing countries from
raising their share of world exports. But it slowed the growth of trade, and developing
countries objected strongly to the way it was interpreted. They charged that the developed
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countries were refusing to meet the long-term objective of liberalizing trade in textiles
and that the MFA violated the spirit of the GATT because it was discriminatory. They
sought successfully to phase it out completely in the Uruguay Round of trade negotiations,
discussed in the next chapter. That will take time, however, and they will still face high
tariffs. Some importing countries may even try to erect new trade barriers to replace the
MFA. The industry is too important to many industrial countries. It is, in fact, the largest
industrial employer in the world and still accounts for a significant share of total industrial
employment in the developed countries.

The MFA also established an important precedent. In the Trade Act of 1974, Congress
authorized the use of orderly marketing agreements, modeled on the bilateral agreements
negotiated under the MFA, to deal with injury from import competition. Such agreements
have been used in one form or another to protect a number of important industries, including
the steel industry.

Steel

The problems of the American steel industry go back many years, just like those
of the textile industry, and they likewise reflect the migration of the industry to developing
countries such as Brazil and Korea. But they also reflect slow growth in the domestic demand
for steel and the slow pace at which the industry adapted to technological change. The slow
growth in demand was due partly to the problems of the major steel-using industries,
including the automobile industry, and partly to the displacement of steel by lighter metals
and plastics. The American industry retired many of its old mills, reducing excess capacity,
but was reluctant to build new mills using new technologies. Therefore, productivity grew
less rapidly in the United States than in the newer steel-producing countries. The European
industry had similar problems.

The American industry began to seek protection in the 1960s and was increasingly
successful. In 1968, Japan and several European countries were persuaded to impose VERs
on basic carbon steel. In 1976, Japan accepted an orderly market agreement on stainless
and other specialty steels. Nevertheless, the industry sought additional relief, saying that
foreign producers were dumping steel in the American market—selling it below its normal
market price. The Carter administration responded by devising a mechanism that put a floor
beneath the prices of imported steel products and succeeded temporarily in limiting the
volume of imports.

In the early 1980s, however, a worldwide recession cut production deeply in most steel-
producing countries, and mills were working far below capacity. And the end of the recession
did not solve the problems of American producers. For reasons examined in Chapter 19, the
dollar began to appreciate hugely, which had the effect of reducing the dollar prices of for-
eign steel products and thus stimulating imports. The American industry petitioned for relief
under the escape clause. It also filed complaints against dumping by foreign producers and
against the subsidies given by foreign governments. Some of the complaints were dismissed,
but others were found to be valid, and the United States threatened to impose antidumping
duties to offset abnormally low foreign prices and countervailing duties to offset foreign
subsidies. Rather than confront much higher tariffs, the EU agreed in 1982 to limit exports of
steel products to the United States and thus reduce Europe’s share of the American market.

Import quotas were imposed on other steel products in 1983, when the ITC found that the
steel industry was being injured, and the Reagan administration adopted a “comprehensive”
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approach to the industry’s problems in 1984, after another suchfinding by the ITC. Under the
new approach, countries whose exports to the United States had “surged” in previous years
were asked to sign bilateral agreements with the United States, under which they would
hold down their shares of the American market in exchange for a promise by American
firms that they would not file complaints of unfair competition. Agreements were signed
with many countries, including Japan, Korea, Brazil, and Mexico. When those agreements
lapsed, however, American firms started again to file complaints of unfair competition, and
the United States began to impose antidumping and countervailing duties.

In 1997 and 1998, the currency crises described in Chapter 19 led to a very sharp fall in the
dollar prices of Asian and Russian steel exports. Furthermore, the demand for steel fell in the
crisis-stricken countries, causing producers in Russia, Korea, Japan, Brazil, and other steel-
exporting countries to seek new markets in the United States and Western Europe. American
and European producers began therefore to seek addition protection. In the United States,
Congress refused to pass legislation that would have put strict quotas on imported steel,
but antidumping duties were imposed on several countries’ steel exports, and the threat of
higher duties induced other countries to reduce their steel exports to the United States.

Automobiles

The automobile industry offers another example of the tendency to limit imports
when domestic firms are slow to adjust to changing circumstances. In 1980, the United Auto
Workers and Ford Motor Company petitioned the ITC to recommend relief from import
competition. The ITC turned them down, saying that the problems of the auto industry
were due to the shift in demand to small, fuel-efficient cars induced by higher gasoline
prices, a shift that the industry had failed to anticipate. But the industry would not take no
for an answer. It appealed to the Carter administration, which refused to limit imports but
authorized payments to workers under the Adjustment Assistance Program.

In the face of mounting congressional pressure, however, the Reagan administration began
talks with Japan, which led to an import-reducing agreement in 1981, and it was renewed
annually until 1985. When it expired, moreover, Japan announced that it would continue
to limit its automobile exports, hoping to ward off restrictive legislation. That self-imposed
limit soon lost its importance, however, because the large Japanese manufacturers, Honda,
Nissan, and Toyota, opened plants in the United States, and their sales from these plants grew
much larger than their shipments from Japan. But the growth of “transplanted” production
led to new disputes. Japanese plants in the United States depend heavily on parts and
components made in Japan (or made in the United States by other “transplanted” Japanese
firms). Therefore, American producers of automotive parts began to demand legislation or
agreements with Japan to require that Japanese firms buy more of their parts from American
suppliers.

The migration of the Japanese automobile industry to the United States was the most
dramatic consequence of the 1981 agreement limiting Japanese exports to the United States.
It might have occurred eventually without the agreement, as the growing American demand
for Japanese cars made it possible for Japanese firms to build American plants large enough
to capture economies of scale. But the process was surely accelerated by the 1981 agreement,
which had another more subtle effect that took place very quickly. Japanesefirms redesigned
their cars. Because the limit on Japanese exports was in vehicles, not values, the Japanese
firms began to export larger cars on which they could earn bigger profits, and to include as
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standard features many that used to be optional. A study conducted soon after the agreement
found that these changes had raised the prices of Japanese cars by an average of $1,000 per
car.4 These should not be viewed as welfare-improving quality improvements; they limited
consumers’ choices and forced them to buy options they did not really want.

Trade Theory and Trade Politics

The automobile case has another interesting feature. It appears to contradict con-
ventional trade theory. In 1980, the main labor union and the second-largest company took
the same side of the trade question by asking for relief from import competition. Most trade
models, by contrast, predict that labor and capital will take opposite sides.

In the two-factor, two-sector Heckscher–Ohlin model, trade policies that benefit one
factor of production are bound to hurt the other. When a country imports capital-intensive
goods, an increase in tariffs raises the real return to capital throughout the economy and
reduces the real wage. Therefore, owners of capital should favor protection, regardless of
the industry in which they have invested, and workers should oppose protection, regardless
of the industry in which they are employed.

In the modified Ricardian model, trade policies benefit some specific factors, injure others,
and have mixed effects on labor, the mobile factor. An increase in tariffs raises the real return
to capital invested in the import-competing industry and reduces its real return in the export
industry. The effect on labor depends in part on workers’ tastes, because a tariff raises the
real wage in terms of the export good but lowers it in terms of the import-competing good.

In the world described by the Heckscher–Ohlin model, unions and firms should disagree
decisively about protection. In the world described by the modified Ricardian model, two
outcomes are possible: (1) If workers consume large quantities of import-competing goods,
they will be hurt by higher tariffs, and unions should oppose protection, along with firms in
the export sector. They should thus disagree with firms in the import-competing sector. (2)
If workers consume large quantities of export goods, they will benefit from higher tariffs,
and unions should favor protection, along with firms in the import-competing sector, and
they should disagree with firms in the export sector. In both instances, however, unions
should agree among themselves; they should not divide along industry lines.

As a matter of fact, unions andfirms agree far more frequently than they disagree. Here are
the results of a study based on congressional hearings in which unions and firms expressed
their views about trade policy:5

Industry in which unions and firms agreed 19
Favored protection 14
Opposed protection 5

Industries in which unions and firms disagreed 2

4Charles Collyas and Steven Dunaway, “The Cost of Trade Restraints: The Case of Japanese Automo-
bile Exports to the United States, International Monetary Fund Staff Papers, 34 (March 1987), Table
10. This sort of quality upgrading has been observed in other cases; see Randi Boorstein and Robert
C. Feenstra, “Quality Upgrading and Its Welfare Cost in U.S. Steel Imports, 1969-74,” in E. Helpman
and A. Razin, eds. International Trade and Trade Policy (Cambridge, Mass.: MIT Press, 1991).

5Stephen P. Magee, “Three Simple Tests of the Stolper–Samuelson Theorem,” in P. Oppenheimer, ed.,
Issues in International Economics (London: Oriel, 1978), Tables 3 and 5.
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This evidence is inconsistent with the forecast made by the Heckscher–Ohlin model; unions
and firms agreed overwhelmingly. But the evidence is likewise inconsistent with the forecast
made by the modified Ricardian model, because the unions were not unanimous. They
tended to divide along industry lines:

Unions favoring protection 16
In import-competing industries 11
In export industries 5

Unions opposing protection 5
In import-competing industries 1
In export industries 4

The evidence may favor a version of the modified Ricardian model discussed briefly in
Chapter 9, in which all factors of production, including labor, are somewhat immobile
(specific). In that model, an increase in tariffs raises the real incomes of labor and capital
employed in import-competing industries and reduces the real incomes of labor and capital
employed in export industries.6

Trade Politics and Trade Adjustment Assistance

There are two sets of obstacles to labor mobility. First, there are obstacles to
occupational mobility. Jobs are not alike, and workers cannot move from job to job without
learning new skills. Second, there are obstacles to geographic mobility. Table 10-3 said that
the Tokyo Round was expected to create 5,000 jobs in the aircraft industry and eliminate
4,000 jobs in the apparel industry. But much of the aircraft industry is on the West Coast,
and much of the apparel industry is on the East Coast. Workers cannot always move from
job to job, even when they have the necessary skills, without moving from place to place,
and moving is expensive in both monetary and nonmonetary terms. Furthermore, workers
who change jobs may lose many benefits, including the seniority that is often crucial for
future job security.

Trade adjustment assistance was introduced in 1962 to compensate workers for some of
those costs and to raise labor mobility itself. It was meant to win labor-union support for the
Trade Expansion Act and the forthcoming Kennedy Round. The benefits to labor were sum-
marized in Table 10-1. Eligible workers received extended unemployment-compensation
payments, job-search and relocation payments, and access to existing job-training pro-
grams. But the program did not work as well as its advocates had promised, and it was not
successful politically. One labor leader called it “burial insurance,” and the American labor
movement became more strongly protectionist.

The program had two defects. First, it was hard for workers to qualify for benefits. Second,
the program helped to maintain workers’ incomes when they lost their jobs but was not very
effective in helping them to find new jobs.

Under the program introduced in 1962, workers and companies had to prove to the ITC
that they had been injured by import competition resulting from earlier tariff cuts; they had
to satisfy the tight criteria introduced by the Trade Expansion Act. These criteria made good

6There is another possibility, that unions enjoy some monopoly power and can therefore expect to
capture for their members part of the increase in their employers’ profits conferred by a tightening of
import restrictions.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.011
https://www.cambridge.org/core


228 The Evolution of Trade Policy

economic sense, but they had an unintended consequence. Few workers and firms could
meet them completely. Hence, adjustment assistance was not given a fair test and could not
accumulate political support. From 1962, when it was introduced, through 1974, when it
was liberalized, the ITC certified fewer than 54,000 workers and a very small number of
firms.

The first defect was corrected by the Trade Act of 1974, which put the Labor Department
in charge of the program for workers and made access easier. More than 1.3 million workers
were certified for benefits in the next few years, and outlays rose hugely. But much of the
increase in numbers and dollars represented assistance to workers in a single industry.
Although the auto workers failed to persuade the ITC that they had been injured by import
competition, they met the criteria used by the Labor Department for obtaining adjustment
assistance.

Studies of the program confirm the point made earlier—that adjustment assistance did
more to compensate workers for the costs of unemployment than to help them find new
jobs. One such study interviewed workers who received trade adjustment assistance (TAA)
and compared their personal histories with those of workers who received ordinary unem-
ployment insurance (UI).7 It found that TAA workers were unemployed for longer periods
than were UI workers and were more likely to drop out of the labor force. Furthermore, they
were less likely to change occupations or industries when they found new jobs and more
likely to suffer pay cuts. Finally, TAA workers received less training than UI workers; only
one in 30 took job training, and only one in 200 received a job-search allowance.

The Costs of Protection

A better approach to adjustment assistance is badly needed, because the alterna-
tive—additional protection—imposes high costs on the American consumer. Suppose that
United States had moved entirely to free trade at the start of the 1990s. According to one
study, the gain in consumer surplus would have been in the neighborhood of $70 billion, or
1.3 percent of gross national product in 1990.8 The same study also showed that the cost to
the consumer of saving a single job from import competition often exceeds $500,000 per
year—much more than the annual income of the worker whose job is protected. Estimates
for individual industries are shown in Table 10-4. Note that the total costs of protection
are especially high for dairy products, sugar, apparel, and textiles, where quotas and VERs
are the main method of protection. Some of those figures, moreover, understate the to-
tal costs involved. When we studied the welfare effects of tariffs and quotas in Chapter
9, we saw that the tariff revenues collected by the government and the quota profits col-
lected by the importers partially offset the losses suffered by consumers. When a quota
is administered by the exporting country, however, as in the case of a VER, the quota
profit often accrues to the foreign producer and is not available to offset the cost to the
consumer.

7David Richardson, “Trade Adjustment Assistance Under the United States Trade Act of 1974: An
Analytical Examination and Worker Survey,” in J. N. Bhagwati, ed., Import Competition and Response
(Chicago: University of Chicago Press, 1982).

8Gary Clyde Hufbauer and Kimberly Anne Elliott, Measuring the Costs of Protection in the United
States (Washington, D.C.: Institute for International Economics, 1994), p. 3. The consumer-surplus
costs reflect the higher prices paid for domestic goods, as well as for imports, because trade barriers
permit domestic producers to raise their prices on goods that compete directly with imports.
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Table 10-4. Cost to American Consumers of Import Restrictions for Highly Protected
Industries, 1990

Consumer Surplus Lost

Industry and Tariff Rate Number of Total Per Job
Method of or Equivalent Jobs (millions (thousands
Protection (percent) Protected of dollars) of dollars)

By tariffs:
Ball bearings 11.0 146 64 438
Benzenoid chemicals 9.0 216 309 1,430
Canned tuna 12.5 390 73 187
Ceramic tiles 19.0 347 139 400
Orange juice concentrate 30.0 609 281 461
Glassware 11.0 1,477 266 180
Luggage 16.5 226 211 934
Polyethylene resins 12.0 298 176 591
Rubber footware 20.0 1,701 208 122
Softwood lumber 6.5 605 459 759
Women’s footware 10.0 3,702 376 101

By import quotas:
Dairy products 50.0 2,378 1,184 498
Sugar 66.0 2,261 1,357 600

By voluntary export restraints:
Apparel 48.0 152,583 21,158 139
Textiles 23.4 16,203 3,274 202
Machine tools 46.6 1,556 542 348

Source: Adapted from Gary Clyde Hufbauer and Kimberly Ann Elliott, Measuring the Costs of
Protection in the United States (Washington, D.C.: Institute for International Economics, 1994),
Tables 1.2 and 1.3.

THE CHANGING NATURE OF PROTECTION

The developments described in the previous section call attention to two trends in
trade policy during the 1970s and 1980s—the growing use of nontariff barriers to protect
domestic industries and the frequency with which dumping by foreign firms and subsidies
by foreign government were used to justify additional protection.

The Use of Nontariff Barriers

The United States was not alone in using nontariff barriers to protect domestic
industries. They were used extensively by the EU and Japan, and they were applied to a
wide variety of products—not only to textiles, steel, and automobiles, but to television sets,
other electronic products, and many agricultural commodities. Thus, in the late 1980s, about
15 percent of imports into the United States, the EU, and Japan were covered by import
quotas and similar barriers, and 12 percent of imports were covered by “voluntary” export
restraints imposed by the exporting country in order to ward off import restrictions. The
growing use of nontariff barriers was cause for concern for three reasons.
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First, we have seen that such barriers are more rigid than tariffs, because they do not allow
changes in relative costs to influence to trade patterns. If an exporter’s costs of production
of fall, the volume of its exports cannot rise, nor can it capture part of the ongoing growth
of demand in the importing country unless the restrictions are defined in terms of market
share.

Second, they tend to be discriminatory, because they are usually imposed on a country-
by-country basis. The United States and the EU do not restrict each other’s exports of
textiles and apparel, but both of them restrict their imports from developing countries. This
selectivity, incidentally, helps to explain why quotas tend to spread; countries that are not
covered initially expand their exports at the expense of those that are covered, until quotas
are applied to them, too. That is how the MFA began.

Third, nontariff barriers were often applied outside the GATT framework, and they often
nullified the effects of previous tariff cuts, just as they did in the 1930s, when they were
used to nullify the effects of tariff cuts under the Trade Agreements Program. Furthermore,
they tended to undermine the authority of the GATT as the watchdog of the trading system.

Dumping and Subsidies

We have little reason to believe that dumping byfirms and subsidies by governments
have become more common. Yet antidumping and countervailing duties were used with
greater frequency in the 1980s and early 1990s. In the case of the United States, the number
of new antidumping actions rose from 18 in 1980 to 87 in 1986. It reached a peak of 96 in
1992, after the breakdown of negotiations on trade in steel, mentioned earlier in this chapter.

When an American firm asks for action against dumping or subsidies, the government
must undertake an investigation. The Commerce Department must look into the facts, and the
ITC must then determine the extent of injury to domestic firms. If there is adequate evidence
of dumping or the use of subsidies and domestic firms are being injured, additional tariffs
must be imposed.

A prohibition against dumping—selling below normal market price—was included in the
GATT because dumping is often viewed as a predatory practice. By selling at low prices,
even taking losses, a strong firm can drive weaker rivals out of business and increase its
market power. Consumers enjoy low prices in the short run, but they may lose in the long
run, when the predatory firm exploits its market power. Like many other unfair practices,
however, predatory dumping is hard to identify. A firm may charge low export prices for
many benign reasons, not to drive competitors out of business. Two tests of dumping are
employed by U.S. law and the GATT antidumping code:

. . . a product is to be considered as being dumped, i.e., introduced into the
commerce of another country at less than its normal value, if the export price of
the product . . . is less than the comparable price, in the ordinary course of trade,
for the like product when destined for consumption in the exporting country. . . .

When there are no sales of the like product in the ordinary course of trade in
the domestic market of the exporting country or when, because of the particular
market situation, such sales do not permit a proper comparison, the margin of
dumping shall be determined by a comparison with . . . the cost of production in
the country of origin plus a reasonable amount for administrative, selling and
general costs and for profits.
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The Changing Nature of Protection 231

The flaws in the two tests are easy to illustrate by cases in which an exporting firm would
violate them without any predatory intent.

Consider a firm that sells its product in two markets and tries to maximize its long-
run profits. Suppose that it has constant costs of production but faces a downward-sloping
demand curve in each market. Its situation is described by Figure 10-2. The firm’s marginal-
cost curve is MC. The demand curve in its home market is ARH , and the corresponding
marginal-revenue curve is MRH . The demand curve in its export market is ARF , and the
marginal-revenue curve is MRF . The firm will maximize its total profits when its sales
in each market equate the marginal revenue from that market with the firm’s (constant)
marginal cost. Therefore, it will sell OQH in the home market by setting its domestic price
at OPH , and it will sell OQF in the export market by setting its export price at OPF . The
firm is not a predator. The prices OPH and OPF are long-run profit-maximizing prices.
Nevertheless, the firm is violating the first test in the GATT code, because its export price
is lower than the price it charges normally in its home market.9

What would the firm do if it could not “dump” its product? It would add up its foreign
and domestic demand curves to obtain the global demand curve ARG and the corresponding
marginal-revenue curve MRG . It would then sell OQG and charge the price OPG . Note that
OPG is higher thanOPF and lower thanOPH . In this instance, the rule against dumping has
the odd effect of hurting the firm’s foreign customers but helping its domestic customers.

The cost-of-production test has a different defect. It penalizes firms that follow the right
short-run pricing rule when demand is depressed temporarily. Consider a firm that has
high fixed costs of production typical of steel firms and those in other capital-intensive
industries. When demand is depressed by a recession or events in the firm’s industry, the
firm may be unable to cover its full costs. It should not shut down, however, if it can cover
its variable costs and have anything left over to meet some of its fixed costs. If it were
to shut down completely, it would still have to cover all its fixed costs (by borrowing or
drawing down cash balances). If it goes on operating, even at low prices, and can cover
some of its fixed costs, it will minimize its losses. Nevertheless, it is dumping because its
export prices are lower than its total unit costs.

To make matters worse, the cost-of-production rule is frequently interpreted unfairly.
Foreign firms are assumed to have higher fixed costs and profit margins than domestic
firms. Hence, the cost-of-production rule overstates the normal price in the foreign firms’
domestic market and makes it more likely that they will be charged with dumping. The rule
against dumping has thus become a popular way for domestic firms to obtain protection
against import competition.

A prohibition against export subsidies was written into the original GATT, for the reason
given in Chapter 9. When a government cuts its tariffs, it is entitled to expect that other
governments will not nullify its remaining tariffs, and that is what an export subsidy can
do. If the United States has a 10 percent tariff on imported steel, but Brazil gives a 10
percent export subsidy to its steel industry, Brazilian steel will enter the United States at its
free-trade price, and the American steel industry will not be protected. Widespread use of

9A firm cannot charge different prices in two markets unless there are barriers to trade between them.
If goods could be shipped freely from one to the other, someone would buy the firm’s products in
its export market and ship them back for sale in the firm’s home market. There are, of course, such
barriers, including transport costs and tariffs. (In effect, a tariff protects the firm against itself by
sheltering its home market from the firm’s own goods.)
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The Changing Nature of Protection 233

export subsidies can undermine the framework for trade liberalization established by the
GATT and thus lead to tariff warfare.

Yet, many countries subsidize their exports indirectly. Examples listed in Chapter 9
included low interest rates on export credits, preferential tax treatment for profits from
exports, and output subsidies to export industries (typically in the form of wage subsidies
and investment incentives). These practices were not prohibited by the GATT, and they were
widespread. Furthermore, most governments used subsidies to achieve domestic goals—
to aid depressed regions, encourage adaptation or modernization in declining industries,
retrain unemployed workers, eliminate environmental hazards, and encourage research and
development. The European subsidies that prompted complaints by the American steel
industry were part of a “crisis” plan adopted by the EU to modernize the European steel
industry. They were not outright export subsidies.

The Tokyo Round adopted a new code on subsidies. It broadened the earlier prohibition
on export subsidies and tried to deal with domestic subsidies that have similar effects.
Domestic subsidies, it said, may injure an industry in other countries or nullify GATT
benefits accruing to them. Governments were not barred from using them but were told that
they must try to avoid adverse effects on other countries. If other countries’ industries were
injured, moreover, their governments could impose countervailing duties, even though the
subsidies were not export subsidies in the strict sense of the term.

Two sorts of export subsidies were still permitted, however, and became increasingly
controversial. First, governments could subsidize their exports of farm products unless
the subsidies gave their exports “more than an equitable share of world trade” in those
products. The interpretation of this phrase led to the bitter dispute between the United States
and the EU, discussed in the next chapter. Second, a developing country could subsidize
manufactured exports but had to reduce its subsidies once they became “inconsistent with
its competitive development needs.” Arguing that some developing countries had ignored
this requirement, the United States began to impose countervailing duties on exports from
Argentina, Brazil, and other developing countries, claiming that they had outgrown the need
to subsidize their exports.

During the Uruguay Round discussed in the next chapter, the GATT code was amended
to deal with some of these problems. The least-developed countries could continue to use
export subsidies, but other developing countries were expected to eliminate them over
an eight-year period. The new code also made it harder for governments to defend large
domestic subsidies, apart for those for research, regional development, and environmental
protection.

Measures to Open Foreign Markets

As more and more American industries experienced import competition in the
1970s and 1980s, the domestic political coalition supporting trade liberalization began to
collapse. Three steps were taken to build a new coalition by attracting support from in-
dustries seeking to increase their exports. First, the United States undertook to negotiate
trade-policy rules for services analogous to the GATT rules for goods and then to liberalize
trade in services by bargaining down barriers. Second, Congress insisted that future trade
negotiations redeem the promise made repeatedly to liberalize agricultural trade. Third,
Congress adopted measures aimed at opening foreign markets to U.S. exports and invest-
ments. The results of thefirst two steps will be examined in the next chapter, when we discuss
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234 The Evolution of Trade Policy

the Uruguay Round. We take up the third step here, because it represents a controversial
departure from the traditional practice of trade policy.

Unlike import-competing industries, exporters are not usually given ways to petition for
industry-specific relief from injury or from “unfair” foreign practices. As tariff levels have
fallen, however, exporters have become increasingly aware of government and private-sector
practices that limit their access to foreign markets and have sought ways to combat them.

Congress responded to exporters’ concerns in the 1974 Trade Act. It adopted Section
301, which gave the president the power to retaliate against foreign countries that limit
U.S. exports by nontariff barriers and restrictive business practices. In effect, it encouraged
the president to act unilaterally rather than use GATT rules and procedures to settle trade
disputes. Proponents of Section 301 viewed the threat of retaliation as a trade-policy can
opener for prying open foreign markets. Critics viewed it as a threat to the rule of law in
matters of trade policy. The United States would play the part of the dog, Fury, in Alice in
Wonderland: “I’ll be judge. I’ll be jury, said cunning old Fury; I’ll try the whole cause, and
condemn you to death.”

But nothing happened—not right away. More than 100 complaints were filed under Sec-
tion 301, but the president took retaliatory measures in fewer than 10 percent of them.
Others were dismissed or handled informally by agreements with the foreign governments
concerned—agreements that were not always satisfactory to U.S. exporters and were not
always honored fully. Accordingly, Congress adopted a tougher approach in the 1988 Trade
Act. It tightened Section 301 and adopted a new provision, commonly known as Super 301,
which required the president to identify unfair foreign practices, not wait for U.S. firms to
make complaints, and to take retaliatory measures if the foreign government did not respond
adequately. Most importantly, Super 301 introduced a “results-oriented” standard for judg-
ing whether a foreign government was responding adequately. Success would be judged by
the size of the increase in U.S. exports, not by the formal actions of the foreign government.

Very few cases were pursued decisively under Super 301. The principles embodied in it,
however, including the “results-oriented” standard, still enjoy support in Congress and even
among some economists, who see it as the only effective way to deal with certain trade-policy
problems facing the United States, especially the perceived need to open Japanese markets.

Trade disputes with Japan have played a prominent role in shaping U.S. trade policy, partly
because Japan has run large trade surpluses and partly because it is seen to be “different”
from other market economies.

In the 1950s and 1960s, foreign attention had focused on Japanese industrial policy. The
Ministry of International Trade and Industry (MITI) was accused of targeting new prod-
ucts for Japan to export and then helping Japanese companies to make them. In the 1970s
and 1980s, however, attention turned to public policies and business practices that limit
foreigners’ access to Japan’s own markets. Some of them probably reflect cultural and in-
stitutional differences between Japan and other industrial societies that frustrate foreigners
who try to do business in Japan. Others reflect official and business practices that dis-
criminate against imports. The government and trade associations apply quality and safety
standards that foreigners find unnecessarily rigid, and goods tested abroad for quality or
safety have often to be tested again in Japan. Some of the standards are silly and obviously
designed to handicap foreigners. It was said, for example, that Japanese snow is “different”
and requires the use of Japanese skis, and that Japanese baseball players had to use Japanese
bats. But other rules and practices have had larger consequences. The Japanese government
was slow to apply and extend the GATT code on government procurement, and Japanese
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Summary 235

firms are widely believed to favor the use of local suppliers, particularly those that belong
to their own keiretsu—the families of closely affiliated companies that dominate Japanese
business activity.

There is increasing support, however, for a more comprehensive approach to these prob-
lems, involving the development of international rules to deal with anticompetitive practices
and, more generally, to harmonize the ways in which governments assess the effects of merg-
ers and other, less formal business alliances, within and across national boundaries.10 The
United States and the EU have already adopted a bilateral agreement to deal with some of
these issues. In the meantime, the new rules for settling trade-policy disputes adopted by
the Uruguay Round have made more difficult for the United States to pursue the unilateral
approach defined by Section 301. If it threatens retaliation to pry open foreign markets,
other governments can file complaints under the new dispute-settlement rules.

SUMMARY

There have been long swings in national trade policies. In the United States, tariffs
rose sharply during the first three decades of the nineteenth century, fell for the next three
decades, but rose rather steadily from the start of the Civil War until World War I. Great
Britain, by contrast, moved rapidly toward free trade during the first half of the nineteenth
century, a process dramatized by the repeal of the Corn Laws, and it did not revert to
protection until the depression of the 1930s. France and Germany participated briefly in
the movement toward free trade, which spread out from Britain by way of trade treaties
containing the most-favored-nation clause. But they raised their tariffs during the last quarter
of the century, when French and German farmers encountered import competition and joined
with factory owners to demand protection.

After World War I, tariffs rose sharply on both sides of the Atlantic, and American
tariffs reached their peak in 1930 with the passage of the Hawley–Smoot Tariff. In addition,
many countries started to use quotas and other controls to protect their domestic economies
against the spread of the depression. Trace liberalization began again when the Roosevelt
administration started the Trade Agreements Program. It was interrupted by World War II
but resumed in 1947 with the signing of the General Agreement on Tariffs and Trade and
first rounds of GATT negotiations. During the 1950s, protectionist pressures in the United
States slowed down trade liberalization, but it regained momentum with the formation of
the European Common Market, the passage of the Trade Expansion Act, and the Kennedy
Round of tariff cuts. In the 1970s, trade liberalization took a new tack. In the Tokyo Round,
governments attempted to reduce nontariff barriers, along with tariffs, and agreed on codes
of conduct dealing with government purchases, subsidies, and dumping.

But protectionist pressures built up strongly in the 1970s and became more intense in the
early 1980s, when economic growth slowed down and unemployment rose. In the United
States, large industries and labor unions began to experience import competition and sought
more protection, despite the introduction of trade adjustment assistance and of quantitative
limits on many manufactured imports, including textiles, steel, and cars. These limits were
very costly to consumers and did not always solve the industries’ problems.

10It can be argued, indeed, that predatory pricing should be treated as a problem for competition policy,
not by imposing antidumping duties.
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236 The Evolution of Trade Policy

Growing protectionist pressures have also led to the more frequent use of antidumping
and countervailing duties and to the introduction of market-opening measures in place of
more traditional GATT procedures for settling trade disputes. The “results-oriented” test of
effectiveness used in Super 301 is the most radical feature of this new approach.
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QUESTIONS AND PROBLEMS

(1) “Like Britain’s enthusiasm for free trade in the nineteenth century, America’s support
for trade liberalization after World War II reflected America’s faith in its industrial dominance and
sought to perpetuate that dominance by keeping other countries from protecting their home markets.
When the strategy failed, America abandoned it.” Comment.

(2) “Multinational production raises questions about the basic purpose of protection and
of efforts to reduce other countries’ trade barriers. Should the United States try to open Japanese
markets to cellular telephones sold by an American firm but manufactured in Taiwan? Should it
oppose restrictions on European imports of Japanese cars made in the United States when these
would compete with cars made by the European affiliates of Ford and General Motors?” Comment.

(3) “The migration of the Japanese automobile industry to the United States is sometimes
said to show that import restrictions on Japanese cars were ineffective. In fact, the restrictions were
successful precisely because they promoted that migration.” Comment.
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(4) Estimates of the costs of protection given in Table 10-4 are based on a formula adapted
from the one derived in Note 2-1 to Chapter 2. Why must it be adapted? What information would you
need to make a numerical estimate from it?

(5) “Trade adjustment assistance should focus on firms rather than workers. Firms injured
by import competition should be helped to modernize their plants and products; other firms should
be encouraged to open new plants in communities where jobs have been lost to import competition.
It may be better, indeed, to think in terms of regional policy than industrial policy.” Comment.

(6) Modify Figure 10-2 to produce a case in which profit-maximizing pricing would cause
a firm to charge higher prices in its export market than in its domestic market.

(7) Develop arguments for and against a “results-oriented” standard for judging a country’s
implementation of a promise to eliminate hidden trade barriers.
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11

The Future of the
Trading System

INTRODUCTION

The previous chapter described the origins of the multilateral trading system cre-
ated at the end of World War II and the trade liberalization that took place thereafter under
the auspices of the General Agreement on Tariffs and Trade (GATT). It then traced the
growth of opposition—the revival of protectionism in the United States and other countries
as older industries were exposed to import competition, and the growing use of nontariff
barriers, as well as antidumping and countervailing duties. It also noted that the GATT had
failed to liberalize trade in farm products or deal with hidden trade barriers, such as the
restrictive practices used by Japan and other countries to insulate their markets from import
competition—practices that led the United States to adopt an aggressive trade policy aimed
at opening foreign markets by threatening retaliation.
Other major changes in the world economy posed threats and challenges to the trading

system. The globalization of manufacturing accelerated sharply in the 1980s, due partly
to the rapid growth of foreign direct investment by American, European, and Japanese
firms. Many developing countries, moreover, began to upgrade their exports, moving from
toys, textiles, and apparel to TV sets, microchips, and cellular phones, and some of them
started to export steel, machinery, and ships. The collapse of the Soviet Union added two
dozen countries to the world economy, from Hungary in the West to Kazakhstan in the
East, and they began to transform their domestic economies—to switch from central plan-
ning to the use of market prices—and to restructure their foreign trade. Some of them
sought close links with the European Union and promises of eventual full-fledged member-
ship.
The evolution of the European Union, the signing of the North American Free Trade

Agreement (NAFTA), linking the United States, Canada, and Mexico, and the formation
of other regional arrangements raised fundamental questions. Do regional arrangements
threaten the GATT system? Do they portend rivalry and conflict between trade blocs? Or
are they a promising way to deepen and accelerate trade liberalization?

238
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The GATT itself, moreover, was due for review and reform. It was meant to be an interim
arrangement—a framework for starting trade liberalization until the establishment of the
International Trade Organization (ITO). But the ITO never came into being, for reasons set
out in Chapter 10, and the GATT had to serve in its place. Its membership, however, had
grown hugely; there were fewer than 25 members initially but more than 120 members in
1997. It needed new ways to formulate policy and set priorities, more staff to monitor trade-
policy developments, and, most importantly, a effective way of dealing with trade-policy
disputes.
Most of these problems—and others—found their way onto the agenda of the Uruguay

Round, which attacked some of them very successfully. But others were postponed or set
aside completely. Hence, more negotiations are planned for the near future.

THE ISSUES

This chapter will complete our survey of trade-policy problems by taking up four
issues:

• What the Uruguay Round was meant to achieve, what it accomplished, and what
it left undone.

• Whether regional arrangementswill promote global trade liberalization or interfere
with it.

• How trade has contributed to economic growth in developing countries and to the
transformation of Central and Eastern Europe.

• What must still be done to strengthen the trading system.

We start with the Uruguay Round, the most comprehensive in the history of the GATT.
It dealt with familiar trade-policy issues but took on two new tasks—liberalizing trade in
services, and creating a permanent institution, the World Trade Organization (WTO), to
administer the rules of the trading system.

THE URUGUAY ROUND

As protectionist pressures mounted in the 1980s and new problems arose, govern-
ments began to plan another round of trade negotiations. They knew that they could not
complete it for several years, but hoped that the process itself might help to preserve the
trading system. When governments are bargaining about trade barriers, they can promise
in good faith to take account of their own industries’ concerns and can therefore resist do-
mestic pressures to limit import competition or to take aggressive measures aimed at other
countries’ markets.
The United States was the main advocate of a newGATT round, and it had a long agenda,

shaped by the need to forge a new domestic coalition favoring further trade liberalization.
It sought to liberalize trade in farm products, devise an appropriate trade-policy regime
for financial and other services, improve the GATT codes on government procurement,
dumping, and subsidies, and strengthen the GATT rules for settling disputes, so as to avoid
the need for acting unilaterally under Section 301.
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Australia, Canada, and other major exporters of farm products joined the United States
in wanting to liberalize agricultural trade; they shared U.S. objections to the Common
Agricultural Policy (CAP) of the EU. Japan joined the United States in seeking better ways
of handling trade-policy disputes, as it was the chief target of other countries’ VERs and
similar trade barriers. But Japan did not want to liberalize agricultural trade, because it
protected its farmers heavily; it prohibited rice imports completely and had high tariffs on
wheat, meat, and other farm products. It was likewise reluctant to liberalize trade in financial
services, which would open Tokyo’s financial markets to foreign banks and securities firms.
The developing countries had other objectives. They argued, with good reason, that

previous tariff-cutting rounds had paid little attention to their needs. In fact, those rounds
had raised effective rates of protection on many of their exports, because tariffs on raw
materials had been cut more sharply than tariffs on the processed goods that use those raw
materials—including textiles and other manufactured goods exported by many developing
countries. They also sought to terminate the MFA and eliminate other nontariff barriers
that stood in the way of their exports. But they did not want to liberalize trade in services,
fearing that foreign banks and insurance companies would dominate their markets. They
also opposed the introduction of new rules aimed at protecting copyrights, patents, and other
forms of intellectual property. Some of them feared that those rules would prevent them
from acquiring new technologies; others feared losing a lucrative business—the pirating of
books, tapes, computer software, and designer fashions.
The strongest resistance to the new round, however, came from the EU. It had two

concerns. First, it was starting to create its single internal market and wanted to complete
that complex task before getting involved in a new GATT round. European views on this
matter were reinforced by an argument heard in other countries, including the United States,
that a new GATT round was needed to keep the EU from becoming a “Fortress Europe”
during the transition to the single market. Second, the EU feared correctly that the CAP
was the principal target of U.S. plans to liberalize trade in farm products.
In 1986, after long negotiations, an agreement was finally reached at Punta del Este,

Uruguay, to begin the new round—which is why it is called the Uruguay Round. Govern-
ments promised to refrain from taking new trade measures that might disrupt the round,
and they adopted an ambitious agenda. There were to be more tariff cuts, including cuts on
goods important to the developing countries, as well as tariff cuts by the developing coun-
tries. Agricultural trade would be covered, and the GATT codes would be strengthened,
along with the procedures for settling disputes. Trade in services would also be covered, but
the bargaining would take place separately, in deference to the concerns of Brazil, India,
and other developing countries, which feared being forced to accept freer trade in services
in order to obtain better treatment for their exports.
The Uruguay Round was supposed to end by 1990, and the U.S. Congress had agreed to

treat the new agreement as a package, under a fast track procedure that ruled out amend-
ments, because amendments might upset the bargain struck by the negotiators. As the dead-
line approached, however, the Uruguay Round came to a halt, blocked by disagreements
about trade in farm products. Washington sought to abolish all trade-distorting agricultural
policies—an unrealistic position that would have been rejected by American farmers. The
EU had agreed to modify the CAP but would not abandon it. Japan refused to lift its pro-
hibition on rice imports. The deadlock lasted for three years, until the end of 1993, when
bilateral talks between the United States and the EU led to a compromise, and Japan agreed
to replace its ban on rice imports with an import tariff and to reduce the tariff thereafter. By
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Table 11-1. Tariff Cuts on Industrial Goods in the Uruguay Round

Average Tariff Rate
(percent)

Country or Percentage
Country Group Before After Reduction

Developed countries 6.3 3.9 38
European Union 5.7 3.6 37
Japan 3.9 1.7 56
United States 4.6 3.0 34

Developing countries 15.3 12.3 20

Source: Adapted from Jeffrey J. Schott, The Uruguay Round: An Assessment
(Washington, D.C.: Institute for International Economics, 1994), Table 7.

that time, moreover, tentative agreements had been reached on most other issues, and the
Uruguay Round was concluded in 1994.

Trade Liberalization in the Uruguay Round

The agreements on farm products and services and the creation of the WTO are
rightly regarded as the main achievements of the Uruguay Round, but it did much more.
The developed countries agreed to reduce their tariffs by some 38 percent—more than they
did in the Kennedy or Tokyo Rounds. Japan made the largest cuts, although it had the
lowest tariffs; see Table 11-1. Furthermore, the developing countries made large tariff cuts
and agreed to limit their use of export subsidies. In return, they obtained what they had
long sought, the gradual liberalization of the MFA and its total termination after a ten-year
transition period. Importing countries will still impose tariffs on textiles and apparel, and
those tariffs will be high, but they cannot impose quotas.
The effects of the Uruguay Round are illustrated in Table 11-2. Tariffs will be cut on

98 percent of U.S. imports, and the average tariff rate on those imports will fall from 4.6
percent to 3.0 percent. The resulting gain to U.S. consumers is expected to exceed $9 billion
per year. Other countries’ tariff cuts will cover about 91 percent of U.S. exports, and the
average tariff on those exports will fall from 9.2 percent to 5.2 percent. The resulting gain
to U.S. producers is expected to approach $9 billion per year.

Agricultural Trade in the Uruguay Round

In the 1960s and 1970s, disputes about agricultural policies had focused mainly
on barriers to imports of temperate-zone products—the measures used by the United States
and the EU to prop up domestic prices of grains, meat, and dairy products. Washington
feared that the CAPwould reduce the American farmers’ share of European markets. These
disputes were never resolved, but new ones began to attract more attention. High prices for
farm products created huge surpluses in Europe, and the EU used export subsidies to sell
off the surpluses. In effect, American and European farmers competed more intensively in
third markets than in each other’s markets, and they displaced exports from other countries,
such as Canada, Australia, and Argentina. To complicate matters, several food-importing
countries, such as India, became self-sufficient in many farm products.
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Table 11-2. Estimated Effects of Tariff Cuts in the Uruguay Round
on U.S. Trade (percent unless otherwise indicated)

Effects of U.S. tariff cuts on U.S. imports:
Share of total imports affected 98.4
Average U.S. tariff on imports affected:
Before 4.6
After 3.0
Reduction 34.3

Increase in affected imports 3.0
Increase in consumer surplus (billions of dollars) 9.3

Effect of foreign tariff cuts on U.S. exports:
Share of total exports affected 90.9
Average foreign tariff on exports affected:
Before 9.2
After 5.2
Reduction 43.2

Increase in affected exports 7.2
Increase in producer surplus (billions of dollars) 8.6

Source: Adapted from Jeffrey J. Schott, The Uruguay Round: An Assess-
ment (Washington, D.C.: 1994), Tables 3 and 4; effects on trade flows and
changes in consumer and producer surplus based on trade projections for
1995.

Table 11-3. Cereal Exports as Percentages of World Total

Crop Years
Country or
Country Group 1978–83 1983–87 1987–91

European Union 8.7 11.6 13.7
United States 53.4 42.0 48.4
Canada, Australia, and Argentina 25.9 31.2 23.0
All other countries 12.0 15.2 14.9

Source: International Monetary Fund, Issues and Developments in International
Trade Policy (Washington, D.C.: International Monetary Fund, 1992). EU data for
1978–83 and 1983–87 cover Belgium, Denmark, France, Germany, Ireland, Italy,
Luxembourg, the Netherlands, and the United Kingdom; data for 1987–91 add
Greece, Portugal, and Spain.

These trends show up clearly in Table 11-3, which traces the principal exporters’ shares
of global trade in cereals in the years before the Uruguay Round agreement. The EU’s share
rose sharply, from 8.7 percent in 1978–83 to 13.7 percent in 1987–91. The U.S. share fell
sharply at first but recovered thereafter, when the United States began to subsidize its own
grain exports. Nevertheless, the U.S. share was lower in 1987–91 than in 1978–83. In fact,
the fall in the U.S. share over the whole period exactly matched the rise in the EU share.
The conflict over agricultural trade was deep-seated, because it arose from fundamental

differences between farm policies in the United States and Europe. Both used “target prices”
to determine the amounts by which they would support their farmers’ incomes, but they
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Table 11-4. Total Transfers to Agriculture

Average
Country or
Country Group 1986–88 1993–95 1996

Total (billions of dollars):
European Union 68.2 74.1 68.7
Japan 7.3 6.1 4.8
United States 62.5 89.9 77.4

Per farmer (dollars):
European Union 12,786 18,657 17,474
Japan 17,280 31,647 30,091
United States 27,892 29,384 27,240

Source: Adapted fromTimothy Josling,Agricultural Trade Policy: Completing
the Reform (Washington, D.C.: Institute for International Economics, 1998),
Table 3.

supported them differently. In the United States, farmers received deficiency payments
whenever the market prices for wheat and other grains fell below their target prices. The
government did not propupmarket prices bybuyinggrain, so it did not accumulate surpluses.
The cost of the program was held down by imposing acreage reductions, which required
farmers to set aside some of their land. In Europe, the EU bought up wheat and other grains
whenever the market prices for those products were below their target prices. As target and
market prices in Europe were above world prices, moreover, the EU used tariffs (so-called
variable levies) to keep inexpensive imports from undercutting European prices; otherwise,
the EU would have found itself supporting world prices, not just European prices. The EU
subsidized exports to limit the size of its surpluses, and the cost of the export subsidies rose
by more than 65 percent during the 1980s.
In the late 1980s, total transfers to American and European farmers were similar in size,

and the transfer per farmer was larger in the United States; see Table 11-4. By the measure
most often used, however, the support received by European farmers was far more generous.
Table 11-5 compares agricultural programs by showing the size of the subsidy that farmers
would have to receive to keep their incomes constant if all forms of support were withdrawn.
In the period before the Uruguay Round, this subsidy equivalent averaged 37 percent in
Europe, compared with 21 percent in the United States; by 1993, however, it had risen to
48 percent in Europe, compared with 23 percent in the United States.
The rising cost of theCAPhadworriedEuropean governments for several years, and some

of them welcomed the confrontation with the United States. It gave them an opportunity to
deal with a problem that needed attention in any case. Other EU countries, notably France,
opposed any cut in the level of support and any basic change in the method of support.
French farmers enjoy political influence disproportionate to their numbers or economic
importance. In 1992, however, the EU reached an internal agreement to reform the CAP
by cutting target prices and replacing price supports with deficiency payments and acreage
reductions. This agreement paved the way for compromise with the United States. Dropping
its insistence on the abolition of all trade-distorting farm policies, Washington accepted the
main provisions of the CAP reform, together with cuts in the quantities of agricultural
exports that governments can subsidize, limits on the budgetary costs of the subsidies,
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Table 11-5. Assistance to Agriculture Measured by Producer
Subsidy Equivalents (percentages of prices received by farmers)

Average
Country or
Country Group 1979–86 1990 1992 1993

Australia 10 12 10 9
Canada 28 46 38 32
European Union 37 46 47 48
Japan 64 65 71 70
United States 21 23 21 23

All Industrial Countriesa 34 42 41 42

Source: Adapted from International Monetary Fund, International Trade
Policies: The Uruguay Round and Beyond (Washington, D.C.: International
Monetary Fund, 1994), Volume I, Table 3.
aIncludes countries not shown separately.

and ceilings on the levels of domestic support that GATT members can give farmers.1 In
addition, the final agreement committed GATT members to substitute tariffs for quotas and
to cut those tariffs, and it required Japan to admit imported rice. By the year 2000, Japan is
supposed to import enough rice to cover 8 percent of domestic consumption.

Liberalizing Trade in Services

Whenwe think about international trade, we usually focus on goods. Look at Table
11-6, however, on U.S. trade in services. In 1997, the United States earned $237 billion
from sales of services, apart from the services of U.S. capital, which earns dividends and
interest from foreigners. These earnings from services accounted for nearly 27 percent of
U.S. earnings from exports of goods and services combined. The numbers in the table,
moreover, understate the importance of trade in services, because they cover only cross-
border trade. Some services have to be provided locally, in the buyers’ own factories and
offices. Exports of those services must be supplied by the foreign affiliates of U.S. firms,
and imports of similar services must be supplied by the U.S. affiliates of foreign firms.
These receipts and payments are shown in Table 11-7.2

The barriers to trade in services, however, are quite different from the barriers to trade
in goods. Few services are subject to tariffs or quotas. They are subject instead to various
restrictions deeply imbedded in domestic legislation. Some of these restrictions are outright
prohibitions; foreign ships, for example, cannot carry cargoes from one American port to
another, and American vessels must be used to carry goods sold or subsidized by the U.S.

1Certain forms of support are not covered, however, including some that have been used extensively
by the EU and the United States.
2The transactions in Table 11-6 appear in the balance-of-payments tables of the United States. The
transactions in Table 11-7 do not, but the income they generate will appear eventually as investment
income—the income paid to U.S. firms by their foreign affiliates and the income paid to foreign
firms by their U.S. affiliates. These income payments are discussed in Chapter 12, which deals with
balance-of-payments accounting. Note that Table 11-6 shows 1997 data, but Table 11-7 shows 1996
data. That is because the statistics on transactions with foreign affiliates take longer to collect and
process.
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Table 11-6. U.S. Trade in Services, 1997 (billions of dollars)

Item Receipts Payments

Total 237.3 153.8

Travel 74.4 52.0
Passenger fares 21.7 16.9
Freight 11.7 17.8
Port services 15.0 11.2
Other transportation 1.5 0.8

Royalties and license fees:
Between affiliated businesses 23.4 5.9
Between other parties 6.9 1.6

Other private services:
Between affiliated businesses 25.5 17.6
Between other parties 57.2 30.0

Education 8.1 1.1
Finance and insurance 12.7 8.9
Telecommunications 3.6 8.6
Business, professional, and technical 22.1 6.5
All other 10.7 4.9

Source: U.S. Department of Commerce, Survey of Current Business, April 1998.

Table 11-7. Sales of Services by Foreign Affiliates of U.S. Firms and U.S.
Affiliates of Foreign Firms, 1996 (billions of dollars)

By Foreign Affiliates By U.S. Affiliates
Industry of Affiliate of U.S. Firms of Foreign Firms

Total 221.1 161.0

Petroleum 9.6 3.4
Manufacturing 20.4 11.7
Wholesale and retail trade 16.5 9.0
Finance, insurance, and real estatea 63.3 77.8
Computer and data processing 28.3 3.8
Motion pictures and TV tape 9.5 4.9
Engineering and related services 8.7 3.0
Management and related servicesb 7.5 1.8
Transportation and communications 16.8 15.2
Other service sectors 29.1 25.1
All other c 11.4 5.4

Source: U.S. Department of Commerce, Survey of Current Business, October 1998.
aExcludes banking.
bIncludes accounting and research services.
cIncludes agriculture, mining, construction, and public utilities.

government. Foreign banks and other financial institutions cannot set up branches in some
countries andmay be barred from undertaking certain types of business. Engineers, lawyers,
accountants, and other professionals cannot sell their services in foreign countries, not
even to local affiliates of their own countries’ firms. Some services are tightly regulated.
International air transport, for example, is governed by a network of bilateral agreements.
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One country’s airlines can use another country’s airports only if the other’s receive com-
parable treatment; frequencies and fares are closely controlled; and foreign airlines cannot
carry passengers between domestic destinations.
As barriers to trade in services take so many forms, the liberalization of trade in services

cannot be conducted by the bargaining techniques used to liberalize trade in goods. And
the problem is made more complicated because some countries have more barriers than
others. In fact, countries that want to sell more services and thus favor liberalization, such
as the United States, tend to have fewer barriers to trade in services than the countries to
which they would like to increase their sales. It is therefore hard to define reciprocity and
even harder to achieve it. Finally, countries have tried to exclude certain sectors from the
negotiations. The United States has opposed the liberalization of trade in maritime services
in order to prevent foreign ships from entering the U.S. coastal trade.3

The Uruguay Round undertook to produce a two-part agreement on services. The first
was meant to lay down certain basic principles. The second was meant to contain specific
sector-by-sector commitments on the liberalization of trade in financial services, telecom-
munications, airline travel, and certain professional services supplied by individuals. The
first part was completed during the Uruguay Round and is known as the General Agreement
on Trade in Services (GATS). The sectoral negotiations could not be finished in time, but
important agreements were reached after the Uruguay Round.
The GATS embodies two basic principles. The first is the most-favored-nation clause,

which rules out discrimination between trading partners.4 The second is the principle of
national treatment,which rules out discrimination between foreigners and residents. Foreign
firms and persons doing business in a country are entitled to the full protection of that
country’s laws, and they cannot be treated differently by its courts. But the principle does
not apply automatically; every government joining theGATS submits a list of service sectors
in which national treatment will apply. The GATS has several other provisions. Countries
that participate in customs unions or free-trade areasmay grant preferential treatment to their
partners—a provision analogous to one in the GATT, which is the main exception to most-
favored-nation treatment. Persons involved in the production or sale of services covered by
the GATS are allowed to enter and reside temporarily in other countries. Disputes about
trade in services will be resolved under the procedures used by the WTO, and we will come
to them shortly.
Two important sectoral agreements were concluded after the end of the Uruguay

Round. One deals with telecommunications, the other with financial services. Under the

3The liberalization of trade in banking services is complicated by the need to make sure that all
of the countries involved abide by international guidelines for bank supervision. In 1975, the major
industrial countries, acting under the auspices of the Bank for International Settlements (BIS), entered
into a “concordat” on banking supervision, under which banks engaged in international activity are
supervised on a consolidated basis; the country in which a bank has its head office is responsible for
supervising the bank’s global activities. This agreement was tightened in 1992, after the collapse of
the Bank for Credit and Commerce International (BCCI), which had its head office in Luxembourg
but did much of its business from offices in London and the Cayman Islands; it engaged in massive
fraud to conceal losses and managed to avoid detection by exploiting gaps in the supervisory network.
The major countries have also agreed on a common standard for judging the adequacy of bank capital.
4The most-favored-nation clause in the GATS, however, is less general than the one in the GATT. It
permits a government to withhold most-favored-nation treatment on the concessions it offers under
a particular sectoral agreement. The United States threatened to invoke that exception during the
negotiations on financial services, because it was dissatisfied with the concessions offered by other
governments.
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telecommunications agreement, participating countries will lower their barriers to foreign
competition in the provision of local, long-distance, and satellite services, and they will
allow foreign firms to invest in the telecommunications sector. Under the financial-services
agreement, a large number of countries, including many developing countries, will lower
their barriers to the entry of foreign banks, securities firms, and insurance companies into
their domestic financial markets, and they will relax their restrictions on foreign ownership
of domestic financial institutions. Some governments agreed to comprehensive liberaliza-
tion; others made more modest offers.

The World Trade Organization

TheUruguay Round strengthened the GATT code on subsidies, discussed in Chap-
ter 10. It also adopted an agreement on intellectual property to fortify patent and copyright
protection and prohibit the unauthorized use of well-known brand names.Most importantly,
the Uruguay Round converted the GATT from a trade agreement into a membership orga-
nization, the WTO, and it produced a coherent legal framework that ties together the many
agreements made in the course of the Uruguay Round and its predecessors—the GATT, the
GATS, and the various codes. Each government joining the WTO is bound by all of those
agreements (except for the government procurement code, which does not apply to govern-
ments that do not sign it). Hence, the Uruguay Round substituted a “single undertaking”
for the separate and disparate obligations assumed by various governments.

This “single undertaking” does not require much of countries like the United
States that already adhere to almost all the existing pacts, but it ends the free ride
of many GATT members that benefitted from, but refused to join, new
agreements negotiated in the GATT since the 1970s. Many countries, especially
developing countries, will now have to undertake substantial new trade
obligations that they had not adopted in previous GATT rounds.5

Furthermore, the WTO will use a more sensible process for settling disputes between gov-
ernments.
If a government acts in ways that appear to violate its international obligations, other

governments can ask that a panel of experts be appointed to investigate and make recom-
mendations. Before the creation of theWTO, the panel reported to theGATTCouncil, which
usually adopted its recommendations. But the “defendant” had to agree to the appointment
of the panel and to its recommendations, even when the panel recommended retaliation
against the defendant. This is the story of the dog, Fury, turned upside down. The defendant
chose the judge and jury and could then veto their verdict. The process, moreover, could
take several years.
The decision of the U.S. Congress to adopt Section 301 reflected its dissatisfaction with

these arrangements, and it convinced other governments of the need for a better system.
Better to strengthen the system than let the United States take matters into its own hands.
Under the new rules, which apply to all agreements under the wing of the WTO, the

defendant’s powers are sharply curtailed and time limits are imposed at each stage in the
process. If a dispute between governments cannot be resolved by informal consultations,

5Jeffrey J. Schott, The Uruguay Round: An Assessment (Washington, D.C.: Institute for International
Economics, 1994), pp. 133–134.
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248 The Future of the Trading System

a panel must be appointed promptly, and it must issue a report within nine months. Fur-
thermore, its decision takes effect automatically, unless it is appealed to a permanent body
consisting of seven individuals who serve for four-year terms. That Appellate Body must
make its own decision within sixty days, and its decisions are final.
At first, some governments had reservations about the workability of these rules. Would

large and small countries be treated equally? Would large ones abide by decisions against
them? But theWTO has already dealt with a great many cases, including complaints against
large countries, such as the United States. Although recent events have revealed the need
to strengthen it further, the system appears to be working quite well.

THE REGIONAL APPROACH TO TRADE LIBERALIZATION

TheEuropeanUnionhas beenmentioned frequently in this and earlier chapters, and
another regional arrangement, theNorthAmerican FreeTradeAgreement,wasmentioned in
the introduction to this chapter. More regional arrangements have been formed or discussed
in Asia and Latin America. Some of them are listed in Table 11-8.6

Why do countries form regional arrangements? How do the arrangements affect out-
siders? Are we heading toward a world of trade blocs? How would a movement of that sort
influence global trade liberalization? Economists have answers to some of these questions,
but others are hotly debated.

The Theory of Customs Unions

The European Union is a full-fledged customs union. There are no trade barriers
between its members; they have a common external tariff on their trade with other countries;
and they speak with a single voice in trade negotiations.
Customsunions are intriguing analytically because they canbe studied fromseveral points

of view—the standpoint of each member separately, the membership collectively, outside
countries, and the entire world. They are important historically and politically, because
they have played key roles in the formation and consolidation of nation states, including
the United States. The U.S. Constitution established a customs union by giving Congress
the power to “regulate Commerce with foreign Nations, and among the several States,”
and denying the states the right to “lay any Imposts or Duties on Imports or Exports. . . .”7

6The list in Table 11-8 omits a large number of bilateral arrangements. Chile, for example, has bilateral
trading arrangements with Colombia and Venezuela (and is an associate member of MERCOSUR).
Several countries inCentral andEasternEurope have bilateral arrangementswith the EU. Furthermore,
the United States and other developed countries give preferential treatment to manufactured exports
from the low-income developing countries, and the EU has a network of preferential arrangements
focused largely on its members’ former colonies in Africa.
7In Hood v. Du Mond (336 U.S. 525, 1949). Supreme Court Justice Jackson noted that: “The sole
purpose for which Virginia initiated the movement which ultimately produced the constitution was ‘to
take into consideration the trade of the United States; to examine the relative situations and trade of the
said states; to consider how far a uniform system in their commercial relationsmay be necessary to their
common interest and their permanent harmony’ and for that purpose the General Assembly of Virginia
in January of 1786 named commissioners and proposed their meeting with those from other states. . . .
The desire of the Forefathers to federalize regulation of foreign and interstate commerce stands in
sharp contrast to their jealous preservation of power over their internal affairs. No other federal power
was so universally assumed to be necessary, no other state power was so readily relinquished.”
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Table 11-8. Major Regional Trading Arrangements in Being or Proposed

Name Members Status

ACM: Arab Common Market Egypt, Iraq, Jordan, Libya, Mauritania, Syria, Yemen Tariffs on most manufactures eliminated, but many quotas
remain; no common tariff yet

AFTA: Asian Free Trade Area Brunei, Indonesia, Malaysia, Philippines, Singapore,
Thailand

Free-trade area by 2008, but does not cover agriculture; tariff
cuts begun

ANCOM: Andean Common Market Bolivia, Colombia, Ecuador, Peru, Venezuela Customs union in being
APEC: Asia-Pacific Economic
Cooperation Forum

AFTA and NAFTA members, plus Australia, China,
Hong Kong, Japan, Korea, New Zealand, New
Guinea, Taiwan

Committed to free trade and open regionalism by 2010 for
developed countries, 2020 for developing countries; no
tariff cuts yet

CARICOM: Caribbean Community Most Anglophone island states in the Caribbean, plus
Belize

Customs union in being

CEFTA: Central European Free
Trade Area

Czech and Slovak Republics, Hungary, Poland Tariffs on most manufactures eliminated, but does not cover
steel or textiles fully

EFTA: European Free Trade Association Iceland, Liechtenstein, Norway, Switzerlanda Free-trade area in being, but does not cover agriculture
EU: European Union Austria, Belgium, Denmark, Finland, France,

Germany, Greece, Ireland, Italy, Luxembourg,
Netherlands, Portugal, Spain, Sweden, United
Kingdom

Customs union and single market in being for goods,
services, and factors of production; monetary union
begun in 1999

FTAA: Free Trade Area of the Americas All Western Hemisphere countries except Cuba Committed to free-trade area by 2005; no tariff cuts yet
GCC: Gulf Cooperation Council Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United

Arab Emirates
Customs union in being; free movement for factors of
production

MERCOSUR: Southern Cone
Common Market

Argentina, Brazil, Paraguay, Uruguay Free-trade area in being; common tariff agreed for most
products, but not capital goods or high-technology goods

NAFTA: North American Free
Trade Agreement

Canada, Mexico, United States Free-trade area for goods and services, but partially excludes
Canadian agriculture, Mexican oil; covers government
procurement, intellectual property, and investment

Source: Adapted from International Monetary Fund, International Trade Policies: The Uruguay Round and Beyond (Washington, D.C.: International Monetary Fund, 1994),
Vol. II, Appendix I, and Robert Z. Lawrence, Regionalism, Multilateralism, and Deeper Integration (Washington, D.C.: The Brookings Institution, 1996), Table A-1.
aHad several other members, including Austria, Finland, Sweden, and (earlier) the United Kingdom, until they joined the European Union.
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250 The Future of the Trading System

Bismarck used a customs union, the Zollverein, to bring the petty states of Germany under
Prussian dominance. And the Treaty of Rome, which established the European Economic
Community, was seen as a first step toward the economic and political unification of Europe.
In each instance, the customs union was a means to a larger end, but it had important
economic consequences, too.
The first rigorous analysis of customs unions was provided by Jacob Viner, an American

economist, who identified two ways in which a customs union can affect trade patterns and
resource allocation:8

There will be commodities . . . which one of the members of the customs union
will now newly import from the other but which it formerly did not import at all
because the price of the protected domestic product was lower than the price at
any foreign source plus the duty. This shift in the locus of production as between
the two countries is a shift from a high-cost to a lower-cost point, a shift which
the free-trader can properly approve, as at least a step in the right direction, even
if universal free trade would divert production to a source with still lower costs.
There will be other commodities which one of the members of the customs

union will now newly import from the other whereas before the customs union it
imported them from a third country, because that was the cheapest possible
source of supply even after the payment of duty. The shift in the locus of
production is not now as between the two member countries but as between a
low-cost third country and the other, high-cost member country. This is a shift of
the type which the protectionist approves, but it is not one which the free-trader
who understands the logic of his own doctrine can properly approve.

Viner called the first outcome trade creation and the second trade diversion. When trade
creation is dominant, he said, a customs union raises the welfare of its members collectively
and raises world welfare, too. One member of the union may suffer a welfare loss, but
the gain to the other members will exceed that loss. Outside countries must suffer welfare
losses, but the gain to the union will exceed them. When trade diversion is dominant, by
contrast, a union may reduce the welfare of its members collectively and will then reduce
world welfare as well.
Much of the large literature on customs unions that developed in the wake of Viner’s

contribution was concerned to rectify three defects. Viner did not show how to weigh trade
creation against trade diversion. Furthermore, the distinction between them tends to break
down when we drop an assumption implicit in his reasoning, that all goods are produced
under constant returns to scale. Finally, his analysis took no account of the consumption
effects that played so large a role in our analysis of tariffs. The main lines of the amended
analysis can be illustrated by returning to a case examined earlier. Consider a customs union
between Britain and Portugal, focusing on trade in wine.
Figure 11-1 shows a situation in which the union leads to trade diversion. The British

demand curve for wine imports in DM . (Remember that this sort of curve plots differences
between domestic demand and supply, so a downward movement along DM involves an
increase in consumption, which raises consumer surplus, and a decrease in production,
which reduces producer surplus.) The supply curve of wine from Portugal is SP , and the

8Jacob Viner, The Customs Union Issue (New York: Carnegie Endowment for International Peace,
1950), p. 43.
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FIGURE 11-1
Trade Diversion in a Customs Union
The British demand curve for wine imports is DM. The supply curve of wine from Portugal
is SP , and the supply curve from the rest of the world (ROW) is SW. Britain’s tariff rate
is PT PW/OPW, which displaces the Portuguese supply curve to S′

P and the ROW supply
curve to ST . The price in Britain is OPT , total imports are ON, and imports from Portugal
are OM. Britain collects PWHTPT of tariff revenue: PWJLPT on imports from Portugal
and JHTL on imports from the ROW. Britain and Portugal form a customs union and
adopt the British tariff on wine. Hence, SP becomes the relevant supply curve of wine
from Portugal. As the price does not change in Britain, total imports remain at OM, but
imports from Portugal rise from OM to OM ∗, displacing an equal quantity of imports
from the ROW. Britain’s tariff revenue falls by PWGKPT , because Britain collects only
GHTK on imports from the ROW. The resource cost of the extra imports from Portugal
is MJKM ∗. The resource cost of the imports they displace is MJGM ∗, which is JKG smaller.
The reduction in tariff revenue is the welfare loss to Britain; the increase in Portuguese
producer surplus, PWJKPT , is the welfare gain to Portugal; and JKG is the welfare loss
to the union. There are no changes in consumer or producer surplus in the ROW, so its
welfare does not change.

supply curve of imports from the rest of the world (ROW) is SW . Before the formation of
the customs union, Britain imposes a tariff at the rate PT PW/OPW . It displaces the supply
curve of imports from Portugal to S′

P and displaces the supply curve of imports from the
ROW to ST . Hence, the price in Britain is OPT , total imports are ON, and imports from
Portugal are OM. Britain’s tariff revenue is PWHTPT .
When Britain and Portugal form a customs union, Portuguese wine enters duty-free.

Therefore, SP becomes the relevant supply curve, because Portuguese producers receive
the price of wine in Britain, rather than the British price less the tariff. If the union adopts
the British tariff on wine imports, the supply curve of imports from the ROW remains at
ST . In this particular case, then, the price of wine in Britain does not change, so domestic
consumption and production do not change, and total imports remain constant. But imports
from Portugal rise to OM∗, displacing an equal quantity from the ROW. Finally, Britain’s
tariff revenue falls by PWGKPT .
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252 The Future of the Trading System

Why do these results represent trade diversion? The resource cost of the extra imports
from Portugal can be measured by the area under the Portuguese supply curve. It isMJKM∗.
The resource cost of the imports they displace is the corresponding area under the ROW
supply curve. It is MJGM∗, which is JKG smaller than the cost of the extra imports from
Portugal. Hence, the customs union diverts demand from a low-cost source to a high-cost
source. In this special case, moreover, the increase in total resource cost measures the
welfare loss to the world as a whole. These are the various welfare effects:

1. As consumption and production are constant in Britain, there are no changes in
consumer or producer surplus. But tariff revenue falls by PWGKPT . This measures
the welfare loss to Britain.

2. There is an increase in Portuguese producer surplus because of the increase in
exports to Britain and the higher price paid to Portuguese suppliers. It is PWJKPT ,
and it measures the welfare gain to Portugal.

3. The welfare effect on the members collectively is the sum of the effects on
them individually. It is therefore the gain to Portugal less the loss to Britain, which
amounts to a loss of JKG.

4. As the world price of wine is constant in this special case, there are no changes
in consumer or producer surplus in the ROW, and there is thus no change in its
welfare.

5. The welfare effect on the whole world is the sum of the effects on the union
and the ROW. In this example, then, it equals the loss to the union.

Note 11-1 reformulates these welfare effects in terms of prices, quantities, and the British
tariff rate.
To measure the welfare effects of the union comprehensively, we would have to look at

the market for cloth as well as the market for wine. If circumstances were similar in that
market, the results would resemble those obtained from Figure 11-1. Britain would gain,
Portugal would lose, and the union would lose. There would be no change in ROWwelfare,
so that the effect on the whole world would equal the loss to the union. Taking the two
markets together, we would come close to the result obtained by Viner. When a union leads
to trade diversion, one or both members must lose, the union as a whole must lose, and the
whole world must lose.
Trade creation takes place whenever the formation of a customs union reduces high-cost

domestic production in one of the member countries. This will happen when the formation
of the union reduces the domestic price of the product, and there are two ways in which
it can do that. First, the members can agree on a common external tariff lower than the
previous national tariff of the importing country. Second, the displacement of imports from
the outside world can reduce the world price of the imported product and thus depress the
domestic price. The second possibility is more interesting. It involves an improvement in
the union’s terms of trade, which redistributes world welfare in favor of the union. It is
harder to illustrate, however, because the welfare changes have many more components.
Let us therefore concentrate on the first possibility.
Figure 11-2 reproduces the initial situation described by Figure 11-1. Britain imports

ON wine, with OM coming from Portugal and the remainder coming from the ROW, and
Britain’s tariff rate is PT PW/OPW . When Britain and Portugal form a customs union, they
set their common tariff at the lower rate P∗

T PW/OPW , and the price of wine in Britain falls
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Note 11-1
Welfare Effects of a Customs Union with Trade Diversion

In Figure 11-1, the welfare loss to Britain is PWGKPT , which can be written as
PW PT × PWG. But PW PT is tpw, where t is the tariff rate and pw is the world price,
and PWG is OM∗ or MP + !MP , where MP is OM, the initial quantity of imports
from Portugal, and!MP isMM∗, the change in that quantity. Therefore, the welfare
change in Britain is

WB = −pw(MP + !MP ) t.

The welfare gain to Portugal is PWJKPT , which can be written as PWJLPT + JLK.
But PWJLPT is PW PT × PW J , where PW J equals OM, and JLK is 1

2 (PW PT × LK ),
where LM equalsMM∗. Therefore, the welfare change in Portugal is

WP = pw
!
MP + 1

2 !MP
"
t.

The welfare effect on the union as a whole is the sum of the effects on Britain and
Portugal:

WU = WB + WP = −pw
! 1
2 !MP

"
t.

This is also the effect on world welfare, as ROW welfare does not change.

to OP∗
T . Therefore, total British imports rise to ON

∗. As imports from Portugal pay no
tariff, they rise toOM∗, which involves trade diversion; the extra imports from Portugal are
produced at a higher resource cost than imports from the ROW. (The difference in cost is
JK′G ′, which is smaller than JKG in Figure 11-1, because the fall in the British price limits
the increase in imports from Portugal.) Imports from the ROW can rise or fall, depending
on the size of the increase in total British imports and of the increase in imports from
Portugal. They rise in Figure 11-2, where the increase in total British imports exceeds the
increase in imports from Portugal. The increase in total British imports reflects the usual
production and consumption effects, and the production effect involves trade creation; the
imports that displace domestic production are produced at lower cost, whether they come
fromPortugal or the ROW. Finally, tariff revenue isG ′K ′T ′H ′. These are the variouswelfare
effects:

1. Thewelfare effect inBritain has twocomponents.Thefirst is the gain P∗
T T

′TPT,
which is the difference between the increase in consumer surplus and the fall in
producer surplus; it can be rewritten as P∗

T BTPT +BTT ′. The second is the change
in tariff revenue, which is the difference between PWHTPT and G ′K′T ′H ′; it can
be rewritten as HH′T ′B − P∗

T BTPT − PWG ′K ′P∗
T . Adding the two components,

we obtain the total change in British welfare, T ′TB + HH′T ′B − PWG ′K ′P∗
T ,

which can be positive or negative, so Britain can gain or lose from the union.
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FIGURE 11-2
Trade Creation and Diversion in a Customs Union
The initial situation is the same as in Figure 11-1. When Britain and Portugal form
a customs union, however, they adopt a lower tariff on imports from the ROW. It is
P∗

T PW/OPW. The price of wine in Britain falls to OP∗
T , and British imports rise from ON to

ON∗. But imports from Portugal rise from OM to OM∗, because they pay no tariff. These
extra imports are produced at a higher resource cost than imports from the ROW; the
cost difference in JK′G′. Imports from the ROW rise if NN∗ exceeds MM∗. The increase in
total British imports has the usual production and consumption effects, and the imports
that displace British output are produced at lower resource cost, whether they come
from Portugal or the ROW. Tariff revenue is G′K′T ′H′. The welfare effect in Britain has
two parts. The first is the gain P∗

T T ′TPT , which is the difference between the rise in
consumer surplus and the fall in producer surplus. The second is the change in tariff
revenue, which is PWHTPT − G′K′T ′H′. But P∗

T T ′TPT can be written as P∗
T BTPT + T ′TB, and

the change in tariff revenue can thus be written as HH′T ′B − P∗
T BTPT −PWG′K′P∗

T . Adding
these terms, we get the total change in British welfare. It is T ′TB + HH′T ′B − PWG′K′P∗

T ,
which can be positive or negative. The welfare effect in Portugal is the increase in
producer surplus, PWJK′P∗

T , so Portugal gains from the union. Its gain can be rewritten
as PWG′K′P∗

T − JK′G′, and PWG′K′P∗
T is a loss to Britain. Therefore, the welfare effect on

the union is T ′TB + HH′T ′B − JK′G′, which can be positive or negative. But HH′T ′B must
exceed JK′G′ when HH′ is at least as large as JG′, which will happen whenever total
British imports rise by as least as much as imports from Portugal. There is no change in
ROW welfare, because there is no change in the world price of wine.

2. The welfare effect in Portugal is the increase in producer surplus, PWJK′P∗
T ,

so Portugal gains from the union.

3. The welfare effect on the members collectively is the sum of the effects in
Britain and Portugal. But the gain to Portugal can be rewritten as PWG ′K ′P∗

T −
JK′G ′, and the first term is part of the loss to Britain. Therefore, the welfare effect
on the union is T ′TB+HH′T′B−JK′G′, which can be positive or negative. Notice,
however, thatHH′T′Bmust be larger than JK′G′ wheneverHH′ is at least as large as
JG′, and this will be true whenever total British imports rise by at least as much as
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British imports from Portugal. By implication, the members must gain collectively
whenever the trade-creating and consumption effects of the union dominate the
trade-diverting effect.

4. There is no change in ROW welfare, because there is no change in the world
price of wine.

5. As ROW welfare does not change, the change in world welfare equals the
change in union welfare, which can be positive or negative.

Note 11-2 reformulates these welfare effects in terms of prices, quantities, and the change
in the tariff rate.

Note 11-2
Welfare Effects of a Customs Union with Trade Creation

and Trade Diversion

In Figure 11-2, the welfare change in Britain is T ′TB + HH′T ′B − PWG ′K ′P∗
T .

But T ′TB is 1
2 (BT × BT ′), or 1

2 (PT P
∗
T × NN∗), which is 1

2 (!tpw × !M), where
!t is the change in the tariff rate, pw is the world price, and !M is the change
in total British imports. And HH′T ′B is BH × HH′, or P∗

T PW × NN∗, which is
(t−!t)pw×!M , where t is the initial tariff rate. Finally, PWG ′K ′P∗

T is P
∗
T PW×OM∗,

which is (t − !t)pw (MP + !MP ), where MP is the initial level of imports from
Portugal, and!MP is the increase in those imports. Therefore, the welfare change in
Britain is

WB = 1
2 (!tpw × !M)+ (t − !t)pw × !M − (t − !t)pw(MP + !MP )

= pw
#!
t − 1

2!t
"
!M − (t − !t)(MP + !MP )

$
.

Thewelfare change in Portugal is PWJK ′P∗
T , or PWG

′K ′P∗
T −JG′K ′. But PWG ′K ′P∗

T
is (t−!t)pw(MP +!MP ), as before, and JG ′K ′ is 1

2 (PW P
∗
T ×MM∗), which equals

1
2 (t − !t)pw!MP . Thus, the welfare change in Portugal is

WP = pw
#
(t − !t)

!
MP + 1

2 !MP
"$

.

Therefore, the change in the welfare of the union is

WU = WB + WP = pw
#!
t − 1

2 !t
"
!M − (t − !t)!MP + (t − !t) 12 !MP

$
.

But !M = !MP + !MW , where !MW is the increase in imports from the outside
world. Hence,

WU = pw
# 1
2 t !MP +

!
t − 1

2 !t
"
!MW

$
,

which is positive whenever !MW is positive (whenever imports from the outside
world rise).

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.012
https://www.cambridge.org/core


256 The Future of the Trading System

Table 11-9. Effects of the European Common Market on
U.S. Trade with Europe (billions of dollars at 1988 prices)

U.S. U.S.
Effect Gain Loss

Trade creation in manufactures 45.0 —
Trade diversion in manufactures — 18.5
Net trade diversion in agriculture — 7.5

Source: Adapted from Gary C. Hufbauer, “An Overview,” in G. C.
Hufbauer, ed., Europe 1992: An American Perspective (Washington,
D.C.: The Brookings Institution, 1990); calculations include effects
of both EC enlargements.

Effects of the European Union

Many economists have tried to measure the welfare effects of the European com-
monmarket. The CAPwas clearly trade-diverting and harmful to the outside world, because
it raised the level of agricultural protection and thus reduced imports from low-cost produc-
ers such as the United States. The effects on trade in manufactures were less clear. The EU
countries were large enough collectively in world markets to affect their terms of trade by
forming a customs union. But the adverse terms-of-trade effects on the outside world were
mitigated by the import-raising effects of more rapid economic growth in Europe. Further-
more, the common external tariff was not higher, on average, than the member countries’
national tariffs, because it was constructed by averaging those tariffs. In consequence, most
studies found that the trade-creating effects exceeded the trade-diverting effects. One such
study, focusing on U.S. trade with Europe, is summarized by Table 11-9.
Proponents of the common market emphasized its long-run political benefits but also

stressed a number of economic benefits different from those emphasized byViner’s analysis.
The tearing down of tariff walls between European countries would intensify competition
by depriving national firms of monopoly power, and it would thus induce a more efficient
allocation of resources. Furthermore, it would create European markets big enough to yield
economies of scale. These efficiency-enhancing effects would raise productivity, furnishing
a once-for-all increase in output and income, and they would encourage European firms
to invest in new plant and equipment, promoting economic growth. These gains would be
reinforced by an increase of foreign investment in Europe. Firms in the United States and
other outside countries would seek to overcome the trade-diverting effects of the customs
union by building plants in Europe.
When told that a new policy will not have large “static” benefits, its proponents often

promise huge “dynamic” benefits. Economists tend to be skeptical of such claims. Yet recent
research on the sources of economic growth has led economists to attach more importance
to the growth-promoting effects of economies of scale and other “dynamic” phenomena
like those often cited on behalf of the common market.
Nevertheless, the common market did not by itself fully integrate European markets.

Tariffs were eliminated rapidly, but many nontariff barriers remained, and goods moving
between EU countries were still subject to border controls. Furthermore, restrictive business
practices continued to limit competition within and between national markets.
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Little was done, moreover, to harmonize rules and standards. Each EU country continued
to apply its own rules for licensing and supervising banks and other financial institutions,
its own technical and safety standards for pharmaceuticals, electrical appliances, building
materials, and many other goods, and its own rules for certifying doctors, lawyers, and
teachers. The European Commission worked on the problem of harmonizing technical
standards but could not make rapid progress. Even the seemingly simple task of defining
“pasta” led to a bitter dispute between Italy and other EU countries.
In 1985, however, the Commission produced a document, Completing the Internal Mar-

ket, containing a plan to create a single European market aimed at achieving the efficiency
gains that the customs union could not deliver by itself. The Commission sought to identify
all of the remaining barriers to the free movement of goods, services, capital, and labor, and
it listed some 300 legislative measures that would be needed to eliminate those barriers. The
governments then took the steps described in Chapter 10. They agreed that the necessary
legislation should not require unanimous approval, could therefore be adopted by weighted
majority voting, and would be adopted by the end of 1992. They agreed to adopt common
rules and standards when needed for reasons of health, safety, or technical efficiency, but
to rely primarily on the mutual recognition of national rules and standards.

Effects of the North American Free Trade Agreement

Although the United States supported the creation of the EU, it was skeptical of
other regional arrangements. It favored the multilateral GATT approach to trade liberaliza-
tion. In 1965, however, the United States and Canada entered into a bilateral agreement
eliminating tariffs on automobiles and automotive parts, and 20 years later, in 1985, they
agreed to examine more general ways to integrate the two countries’ economies. Shortly
thereafter, Canada expressed interest in “the broadest possible package” of reductions in
trade barriers, and the two countries agreed to establish a free trade area at the start of 1989.
They undertook to eliminate their tariffs gradually over a ten-year period, to liberalize trade
in services, and to adopt newways of settling disputes about dumping, subsidies, and similar
matters. They did not adopt a common external tariff, however, which is why the agreement
is said to create a free-trade area, not a customs union.
The agreement was controversial in Canada, where many industries worried about their

ability to cope with import competition, but it was seen by its advocates as the best way
to defend Canadian industries against protectionist tendencies in the United States. The
agreement was less controversial in the United States, although it represented a major
departure from traditional U.S. policy. It was, in fact, supported by critics of that policy, who
were coming to believe that the GATT approach was not serving U.S. interests effectively,
and by some exponents of the GATT approach, whowanted to warn the EU thatWashington
was losing patience with European opposition to the Uruguay Round.
In 1990, however, less than two years after the starting date for the agreement with

Canada, the United States began to discuss a similar agreement with Mexico, and the talks
were soon broadened to cover Canada as well. In December 1992, the three governments
signed the North American Free Trade Agreement (NAFTA).
Like the agreement with Canada, which built on the earlier free-trade agreement in au-

tombiles, the NAFTA built on a limited free-trade arrangement between Mexico and the
United States, under which Mexican factories, known as maquiladora, assembled manu-
factured goods from parts and components made in the United States and then shipped
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them back to the United States without having to pay tariffs on the parts or finished goods.
In fact, the NAFTA is similar in many ways to the agreement with Canada. Tariffs will be
eliminated gradually, along with nontariff barriers on textiles, apparel, and farm products.
Restrictions on trade in financial services will likewise be eliminated, and Mexico agreed
to dismantle its barriers to U.S. investment in Mexican industry (but not to investment in its
oil industry). Trade disputes, including disputes about dumping and subsidies, are settled
by panels of experts, and their decisions are binding.
The agreement introduces a number of arrangements aimed at meeting the concerns

of certain industries, as well as those of labor unions and environmentalists. The U.S.
automobile industry warned that Japanese companies would build plants in Mexico to
assemble cars for the U.S. market. Therefore, the NAFTA contains strict rules of origin
which say that vehicles made in Mexico will not qualify for duty-free export to the United
States unless at least 6212 percent of their value was added in North America. Tighter
rules of origin apply to textiles and apparel, which must be made from yarn spun in North
America.
Labor unions expressed concerns aboutMexico’s rules on occupational health and safety;

rules less rigorous than those in the United States would confer an unfair advantage on
Mexican producers and encourage U.S. firms to move their plants to Mexico. Environmen-
talists voiced similar concerns about Mexican rules on air and water pollution and insisted
that Mexico be required to combat pollution along its border with the United States. Sup-
plemental agreements were drafted on these issues. One agreement calls for cooperation
betweenMexico and theUnited States to strengthen the enforcement ofMexico’s labor stan-
dards. The other agreement calls for cooperation to strengthen the enforcement of Mexico’s
environmental laws and for joint efforts to combat pollution along the border. Labor unions
and environmentalists say that these agreements do not go far enough, but business groups
say that they go too far.
The NAFTA does not relax restrictions on Mexican migration to the United States. Its

advocates hoped, however, that it would help to reduce migration by creating more jobs
in Mexico. The United States, they said, must import more Mexican goods or admit more
Mexican workers—and that freer trade in goods was the better policy, politically and eco-
nomically. In Mexico, the NAFTA was viewed as way to “lock in” a number of recent
reforms by tying the hands of future Mexican governments. Before it began to negotiate the
NAFTA, Mexico had cut its tariffs sharply and taken other steps to improve the functioning
of the Mexican economy, promote economic growth, and create more jobs.
There has been a very large increase in trade between the United States and Mexico. In

1997, Mexico became the second-largest market for U.S. exports, Canada being the largest,
and Japan the third-largest. Although critics warned that huge numbers of U.S. companies
would move to Mexico, and some firms have done that, the NAFTA has not caused large
job losses in the United States.

Regional Arrangements and the GATT System

There has been much debate about the impact of regional arrangements on the
multilateral trading system, and it has intensified as new arrangements have been proposed
or have come into being. If present plans materialize, the United States may soon belong
to free-trade agreements covering more than two-thirds of its trade—one covering most
of the Western Hemisphere, and one covering most of the East Asian countries, including
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Japan. There is even talk of a free-trade arrangement between the United States and Europe.
Furthermore, the EUwill admitmoremembers soon, and it maymake free-trade agreements
with several Latin American countries.
Influenced by the achievements of the EU and the NAFTA, proponents of regional trad-

ing arrangements argue that groups of like-minded countries can liberalize trade in goods
and services faster and further than can the large, heterogeneous group of countries that
participate in global negotiations. That may be true. The extent of liberalization, however,
is not a good guide to its welfare effects when it takes place on a regional basis rather than
a global basis.
Recall Figure 11-2, which showed that a full-fledged customs union—the most compre-

hensive form of regional liberalization—does not necessarily raise its members’ welfare.
Had we dealt with more complicated cases, moreover, we would have found that a customs
union can harm the outside world, including the members of other customs unions, and it
will not be beneficial to the world as a whole unless it has strong trade-creating effects.
Furthermore, less comprehensive regional arrangements, such as free-trade areas, may be
strongly trade-diverting. They do not have to adopt a common tariff and can therefore be
more protective of domestic firms that fear foreign competition. Furthermore, free-trade
areas must use rules of origin to prevent outsiders from sending goods into the member
countries via the member with the lowest tariff, and restrictive rules of origin are strongly
trade-diverting. In a world with many free-trade areas, moreover, differences between their
rules of origin become burdensome barriers to trade.
Other considerations are relevant here. In fact, the welfare effects of regional arrange-

ments may be less important than the effects on their members’ incentives to engage in
multilateral liberalization and abide by the rules of the trading system. Does membership
in the EU make France more or less willing to liberalize trade with outsiders? How will
NAFTA affect the future behavior of Canada, Mexico, and the United States? These ques-
tions do not have simple answers, but two considerations suggest that members of regional
blocs may not be greatly interested in global trade liberalization. First, they may not have
much to gain from global liberalization if they can capture economies of scale from their
partners’ markets. Second, they may want to invest their political energies in building and
managing their regional arrangements, not in global bargaining. That was true of the EU in
the late 1980s, when it wanted to devote its attention to completing the single market and
thus viewed the Uruguay Round as a troublesome distraction.
Finally, a world with many regional arrangements may actual increase the need for a

strong global trade-policy regime. Fearing retaliation, the members of trade blocs will be
careful to avoid trade policies that injure the members of other blocs. But they may be less
solicitous of individual countries that do not have powerful partners. Better to rely on a
global institution like the WTO to prevent discrimination than rely on the threat of mutual
damage to avoid trade warfare.

TRADE AND ECONOMIC DEVELOPMENT

We have already discussed some of the trade problems faced by developing coun-
tries.We saw that the trade barriers imposedby the industrial countries havebeenparticularly
harmful to developing countries. They were the chief targets of the MFA, and some of them
have been hard hit by countervailing and antidumping duties on steel and other products.
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It is not easy for old producers to make room for new competitors; they are more likely to
strike back than to move aside. Their resistance, however, has made it harder for the de-
veloping countries to change their own policies—to abandon inward-looking development
strategies based largely on infant-industry protection in favor of outward-looking strategies
based on export growth and trade liberalization.
In Chapters 5 and 6, we examined the effects of economic growth on a country’s foreign

trade but not the other side of the coin, the effects of trade on growth. Those effects may
be more important, because of their policy implications. Trade played a large role in the
nineteenth century. It served as an “engine of growth” for many countries, including the
United States, shaping their factor endowments and furnishing investment opportunities for
foreign as well as domestic capital. John Williams of Harvard put the point this way:9

The development of international trade has been a process in which the countries
outside the centre have owed the development of their trade, and indeed their
very existence, to the movement, not merely of goods but of capital, labour, and
enterpreneurship from the centre; and the centre countries have in turn owed their
further development primarily to this movement. Western Europe created the
modern world and was in turn remade by it. Any theory of international trade that
does not approach the subject-matter in this way must have very serious
limitations as a guide to policy.

Another economist, Ragnar Nurkse, dwelt on the same theme:10

The industrial revolution happened to originate on a small island with a limited
range of natural resources, at a time when synthetic materials were yet unknown.
In these circumstances economic expansion was transmitted to less-developed
areas by a steep and steady increase in Britain’s demand for primary commodities
which those areas were well suited to produce. Local factors of production
overseas, whose growth may in part have been induced by trade, were thus
largely absorbed in the expansion of profitable primary production for export. On
top of this, the center’s increasing demand for raw materials and foodstuffs
created incentives for capital and labor to move from the center to outlying areas,
accelerating the process of growth-transmission from the former to the latter.

Most economists continue to believe that trade is the most promising engine of growth for
the developing countries. They argue that the doctrine of comparative advantage applies
with particular force to those countries, because they should make the best possible use of
their scarce skills and capital.
For many years, however, economists and governments in the developing countries re-

jected this advice. They argued that their countries are different from the young economies
of the nineteenth century. The United States, Canada, and Australia had temperate climates
and unusual factor endowments—vast quantities of land and small amounts of labor. They
could therefore grow cotton, wheat, and other staples needed at the center of the world
economy. Furthermore, the new countries of the nineteenth century were peopled by re-
cent immigrants from Europe, who brought with them institutions and traditions conducive

9John H. Williams, Trade, Not Aid: A Program for World Stability (Cambridge, Mass.: Harvard Uni-
versity Press, 1953), p. 10.

10Ragnar Nurkse, “Patterns of Trade and Development,” in Equilibrium and Growth in the World
Economy (Cambridge, Mass.: Harvard University Press, 1961), p. 285.
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to the growth of a modern economy. Many developing countries of our day, by contrast,
are tropical or semitropical, are densely populated, and lack the institutions and traditions
conducive to economic growth.
Trade patterns, it was argued, are different today from those of the nineteenth century.

Production at the center of the world economy tends to be resource-saving instead of
resource-using, and synthetics have replaced many raw materials. Furthermore, trade poli-
cies are less liberal today than those of the nineteenth century, which had no MFA, no CAP,
and no countervailing duties on Brazilian steel.
Finally, many developing countries did not welcome private foreign capital because it

had colonial overtones. Nor were they willing to serve forever as suppliers of rawmaterials.
They feared the instability of raw-materials prices and wanted to draw back from export
dependence. Above all, they identified economic development with industrialization and
sought to build modern factories to symbolize their independence and maturity. Invoking
the infant-industry argument, countries such as India and Argentina engaged in systematic
import substitution. Theyprotected their import-competing industries, penalized their export
industries, and tended to neglect agricultural development.

The Infant-Industry Argument

The infant-industry argument was introduced in Chapter 10, which traced it back
to Alexander Hamilton and noted that it has two versions. The first invokes economies of
scale; the second invokes economies of experience.
The argument invoking economies of scale is based on strong assumptions about the way

that costs of production vary with output: Costs rise steeply at first, but start to fall once
output becomes large enough to justify the use of mass-production methods. As a tariff can
raise the output of an import-competing firm, it can be used to capture economies of scale.
Once the firm has reached the downward-sloping part of its cost curve, the tariff can be
removed. The same argument can be put differently. Tariffs can reserve domestic markets
for domestic goods until those markets are big enough to absorb the output levels at which
economies of scale begin. Once that happens, local firms will not need protection. They
may indeed begin to export.
This argument makes most sense analytically when economies of scale attach to an

industry rather than the firm. When economies of scale attach to a firm, it can capture
them by expanding its own output until its costs start to fall. It can undercut its domestic
competitors and does not need a tariff. When economies of scale attach to an industry,
no single firm can capture them by itself. Consider firms that assemble finished products
from parts supplied by other firms, and suppose that mass-production methods can reduce
the cost of making the parts. A single firm that expands its output of the finished product
cannot induce its suppliers to use mass-production methods; its demand for parts is not
large enough. If all such firms expand, however, they can induce their suppliers to adopt
those methods and thus reduce the cost of parts, which will reduce the cost of the finished
product. Economies of scale attaching to the firms that make the parts show up as economies
of scale to the industry that assembles them. As firms that make the parts move along their
downward-sloping cost curves, firms that assemble the parts experience a downward shift
in their cost curves. A tariff on the finished product would be effective here.
The argument invoking economies of experience is based on the notion of learning by

doing. An infant industry may be less efficient than an older industry because it lacks
seasoned managers, skilled workers, and reliable suppliers of equipment and materials.
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Therefore, protection may be justified temporarily, until the industry matures, cuts back its
costs, and can compete with imports. In other words, the argument asserts that a temporary
tariff can induce a permanent outward shift of the transformation curve. (To justify the
tariff, however, the resulting increase in output must be big enough to raise future economic
welfare by more than the tariff reduces current welfare.) Recent statements of the argument
emphasize the time and effort needed to train workers, invoking the point made in Chapter 4
that labor skills are an important determinant of comparative advantage.
There are several answers to the infant-industry argument. Some come from trade theory,

others from the histories of developing countries.
Trade theory tells us that there are more efficient ways to help an infant industry. A

production subsidy would be better than a tariff, because it would get closer to the policy
objective, an increase in domestic output, without having costly consumption effects. A
production subsidy, however, does not get to the heart of the problem. If a firm can expect
to raise its future profits by training its workers and managers, it should be able to borrow
in the capital market to cover the training costs and other losses suffered in its infancy; it
can repay what it borrows when it reaches maturity. If capital markets are competitive and
lenders are not strongly averse to risk, the interest rate at which the firm can borrow will
reflect the social rate of return on capital. A firm that cannot borrow at that competitive rate
does not have a good claim to protection or to any other help. The real resources used by the
firm should go instead to firms that can afford to pay the competitive interest rate—those
that can expect to earn the social rate of return on capital.
To justify any infant-industry assistance, one must thus show that capital markets do not

function efficiently. There are two possibilities. First, capital markets may not be perfectly
competitive, and a firmmay be forced to pay more than the social rate of return or be unable
to borrow at all. When this is the case, however, the government should make loans to the
infant industry rather than protect or subsidize its output. Second, a firm may be reluctant to
borrowbecause it cannot expect to recover the costs of trainingworkers.Once they have been
trained, they may take jobs with other firms. If labor markets were perfectly competitive,
the firm could recover its costs by paying lower wages to trainees—by shifting the costs
of training to the workers themselves. But labor-market imperfections and minimum-wage
laws may get in the way. In this case, however, the government should subsidize training
rather than protect the firm.
The histories of developing countries that have used infant-industry protection extensively

teach us three general lessons. First, it is hard to choose the right industries. If protection
is granted freely, some of it will go to industries that cannot reap economies of scale
or experience. Second, firms obtaining infant-industry protection are reluctant to give it
up, and they frequently acquire enough political influence to block trade liberalization.
Third, infant-industry protection can hurt other industries, even when limited to promising
candidates. By attracting resources to the import-competing sector and raising the costs
of imported equipment, parts, and materials, import substitution has handicapped export
production in many developing countries. It has imposed negative effective protection on
the export sector.

Trade Liberalization in Developing Countries

Import substitution seemed to be a promising strategy initially but ran into di-
minishing returns eventually. Opportunities for import substitution were exhausted, and
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economies were saddled with high-cost industries producing in small inefficient plants.
Several developing countries began therefore to look for export opportunities. Singapore
and Hong Kong relied at first on large supplies of low-cost labor and specialized in labor-
intensive products—textiles, apparel, shoes, and light electronics. Korea and Taiwan began
that way but soon started to develop heavier industries—shipbuilding, steelmaking, and
automobiles—and some of them subsidized their exports extensively.
These outward-looking strategies have been very successful. In 1973, the developing

countries accounted for only 7.5 percent of the manufactured goods imported by the major
industrial countries; in 1993, they accounted for 20.0 percent. Table 11-10 shows that Asian
countries have accounted for most the increase in the developing countries’ share; the four
“Asian tigers” mentioned above were the first to adopt outward-looking strategies, and they
have been followed by other Asian countries, including China. Table 11-11 summarizes

Table 11-10. Shares of Developing Countries in Manufactured Imports by Major Industrial
Countries (percentages of total manufactured imports)

Country Group 1963 1973 1983 1993 1996

All developing countries 4.3 7.5 13.1 20.0 22.1
Africa and Middle East 1.1 1.0 1.4 1.6 1.6
Latin America 0.7 1.4 2.2 3.0 4.2
Asia 2.5 5.1 9.5 15.4 16.3
China 0.1 0.3 0.7 3.8 4.6
Other east Asian countriesa 1.2 3.9 7.6 9.3 9.2
All other Asian countries 1.2 0.8 1.2 2.3 2.5

Source: World Trade Organization, Annual Report 1997 (Geneva: World Trade Organization, 1997),
Vol. II, Table II.10; the major industrial countries include Japan, the United States, and the countries
of Western Europe.
aHong Kong, Korea, Malaysia, Singapore, Taiwan, and Thailand.

Table 11-11. Growth Rates of Output Per Capita in Developing Countries Classified by
Trade Regime

1963–73 1973–83

Trade Regime Number Growth Rate Number Growth Rate

Strongly outward oriented 3 7.4 3a 6.1
Moderately outward oriented 10 3.7 8b 1.8
Moderately inward oriented 12 2.5 16c 0.7
Strongly inward oriented 16 1.7 14d −1.0

Source: World Bank,World Development Report (Washington, D.C.: World Bank, 1987), Figure 5.3.
aHong Kong, Korea, and Singapore.
bBrazil, Chile, Israel, Malaysia, Thailand, Tunisia, Turkey, and Uruguay.
cCameroun,Colombia, CostaRica, El Salvador,Guatemala,Honduras, Indonesia, IvoryCoast,Kenya,
Mexico, Nicaragua, Pakistan, Philippines, Senegal, Sri Lanka, and Yugoslavia.
dArgentina, Bangladesh, Bolivia, Burundi, Dominican Republic, Ethiopia, Ghana, India,Madagascar,
Nigeria, Peru, Sudan, Tanzania, and Zambia.
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a World Bank study that classified the trade regimes of developing countries and then
compared their growth rates. Most countries grew more slowly from 1973 to 1983 than
they did in the previous ten-year period, but the countries that pursued outward-looking
strategies grew faster in each period.
The liberalization of trade policies was accompanied in most cases by wide-ranging

domestic reforms. Many developing countries began to liberalize their capital markets,
privatized large-state owned enterprises, and opened their doors to foreign direct investment.
But some of them suffered serious setbacks in the late 1990s, when an exchange-rate crisis
spread through Asia, revealing serious flaws in the economic policies and financial systems
of countries that had been regarded as models for others to copy. We will examine that
episode in Chapter 19.

Developing Countries and the Trading System

In the era of inward-looking development strategies, the developing countries were
not bound by GATT rules banning use of quotas and other nontariff barriers. They were
also exempt from any obligation to reduce their own tariffs in exchange for tariff cuts by
the developed countries. In fact, many developing countries did not even join the GATT
until the 1980s. When they began to export manufactured goods, however, they became
less concerned with exemptions for themselves and more concerned with gaining access to
other countries’ markets, especially those of the major industrial countries.
They had won what seemed to be a major victory in 1968. The developed countries

agreed to introduce a Generalized System of Preferences (GSP) for manufactured ex-
ports from developing countries. At the start of the Tokyo Round, moreover, the devel-
oped countries promised to provide “better balance” between developed and developing
countries in sharing the gains from trade liberalization. But both victories turned out to be
small.
We have already seen how trade preferences work. Figure 11-1 was used to describe a

trade-diverting customs union between two small countries, but it also tells the story of
preferential treatment. When Portuguese wine is granted duty-free access to the British
market, the relevant supply curve for Portugal is SP rather than S′

P , and Portuguese wine
exports to Britain rise from OM to OM∗ at the expense of exports from the rest of the
world. Portugal’s export earnings rise, and there is an increase of Portuguese economic
welfare. Each developed country introduced its own version of the GSP, however, and most
of them were limited in scope. Under the U.S. version, for example, eligible imports en-
tered duty free, but many important products were not eligible (textiles, apparel, shoes, and
several other “import-sensitive” goods). Furthermore, eligible quantities were limited on a
country-by-country and product-by-product basis, and several developing countries were
“graduated” from the program to make room for exports from less-advanced countries. In
practice, then, GSP benefits have been quite small, and the developing countries have been
disappointed by them.
They were also disappointed by the Tokyo Round, which failed to give them “more fa-

vorable” treatment. Whereas tariff cuts on manufactured goods, taken as a group, averaged
34 percent, the tariff cuts on imports from developing countries averaged only 26 percent.
In many cases, moreover, the cuts were not effective in opening markets for the developing
countries. The goods in question were covered by the MFA and other nontariff barriers. To
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make matters worse, developed countries imposed countervailing and antidumping duties
on manufactured exports of several developing countries.
At the start of the Uruguay Round, the developing countries had to decide whether they

should seek to liberalize the GSP or concentrate on other issues. They chose to bargain for
general tariff cuts on goods of particular interest to them and for elimination of the MFA,
rather than more preferences, and they were fairly successful. The MFA will be phased out,
and the tariff cuts made by the developed countries were responsive to the needs of the
developing countries. Their tariff cuts on manufactured goods, taken as a group, averaged
38 percent. Their tariff cuts on imports from developing countries averaged 37 percent. The
developing countries, in turn, gave up some of their exemptions from GATT rules limiting
the use of quotas and subsidies.

TRADE AND ECONOMIC REFORM IN CENTRAL
AND EASTERN EUROPE

At the start of the 1990s, the countries of Central and Eastern Europe faced themost
challenging task ever contemplated by economists—transforming their centrally planned
economies into conventional market economies. It is easier to privatize a big state firm in
a developing country such as Brazil or India than in Poland, Bulgaria, or Russia. Property
rights are well defined in most developing countries, managers understand their duties,
and capital markets work fairly well. Those conditions did not hold in Central and East-
ern Europe. In large parts of the region, indeed, markets for goods and services, includ-
ing labor, were just starting to function, and prices were starting to take on the task of
guiding decisions about production, consumption, and investment, replacing the planners’
commands.
The trade problemsof the region resembled those of developing countries that had pursued

inward-looking policies, but they were more acute. The countries of Central and Eastern
Europe had to reorient their trade flows completely and upgrade the quality of their exports
to meet the high standards of the world market.
When they were dominated by the Soviet Union, the countries of Central Europe were

tied tightly to the Soviet economy. Production and trade in the region as a whole were
conducted in accordance with a “socialist division of labor” organized by the Council of
Mutual Economic Assistance (CMEA). It was an artificial division of labor, based on a
naive faith in economies of scale, and it paid scant attention to the principle of comparative
advantage. Huge factories were built in strange places, and their output was shipped to
captive customers elsewhere in the region. Furthermore, the payments system forced each
country to balance its trade bilaterally with every other country, instead of running surpluses
with some countries and using them to finance deficits with other countries. Trade with
outsiders was sharply restricted.
The effects of these arrangements are reflected in Table 11-12, which looks at the trade of

five CMEA countries in 1989, just before the breakdown of the system. Each country traded
heavily with the rest, especially with the Soviet Union. This pattern is vividly illustrated
by the Bulgarian case; exports to the other CMEA countries accounted for 57 percent of
Bulgaria’s total exports, and exports to the Soviet Union accounted for nearly 85 percent
of Bulgaria’s exports to the CMEA countries. But the other cases are not very different,

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.012
https://www.cambridge.org/core


266 The Future of the Trading System

Table 11-12. Exports of CMEA Countries in 1989 (percentage of total exports)

Czecho-
Trade Flow Bulgaria slovakia Hungary Poland Romania

To other CMEA countries 57.3 40.9 35.8 39.7 19.9
USSR as share of CMEA 84.9 64.8 70.7 67.9 68.3

To industrial countries
In 1989 32.7 52.9 37.4 45.5 23.4
In 1996 44.2 57.5a 69.0 71.6 59.9

Source: Data on CMEA trade from Peter B. Kenen, “Transitional Arrangements for Trade and
Payments among the CMEA Countries,” International Monetary Fund Staff Papers, 38 (June 1991),
Table 2; data on exports to industrial countries from International Monetary Fund,Direction of Trade
Yearbook (Washington, D.C.: International Monetary Fund, 1990 and 1997). CMEA data understate
the concentration of trade on CMEA partners because they omit trade with East Germany.
aTotal for Czech and Slovak Republics.

except for that of Romania (which had large exports to developing countries outside the
CMEA). Within the Soviet Union itself, trade among the republics accounted for more than
70 percent of the republics’ total trade, whereas trade among the EU countries accounts for
less than 60 percent of their total trade, and trade among the Canadian provinces accounts
for less than 45 percent of their total trade.11

With the collapse of the Soviet empire, these tight trade links were cut, and the resulting
reduction in intraregional trade was compounded by a collapse of production, due partly to
the abandonment of central planning before well-functioning markets could take its place.
Within the former Soviet Union, moreover, disintegration of the currency area based on the
ruble interfered with payments between the newly independent republics and made trade
even harder.
Governments in Central Europe were quick to recognize that they would have to find new

markets and sources of supply in the West and that the reform of their trading arrangements
could contribute importantly to the reform of their domestic economies. By dismantling
their trade barriers, they could import world prices to replace the distorted domestic prices
inherited from the days of central planning, forcing domestic industries to use resources
more efficiently. By attracting foreign investment, moreover, they could acquire technol-
ogy and managerial skills, and Hungary has done that with great success. The effects of
trade liberalization show up clearly in the numbers at the foot of Table 11-12. Hungary,
Poland, and Romania have greatly increased the share of their exports going to Western
industrial countries. In the former Soviet Union, however, where central planning started
25 years earlier, liberalization and reform have gone more slowly. It has been far harder to
introduce the laws, institutions, and business practices required for a market economy to
function.

11International Monetary Fund, Common Issues and Interrepublic Relations in the Former U.S.S.R.
(Washington, D.C.: International Monetary Fund, 1992). The figure for the Soviet Union pertains
to 1988; those for the EU and Canada pertain to 1990 and 1984, respectively. (Within the Soviet
Union, the shares of intraregional trade ranged from 58 percent for Russia to 89 percent for Armenia
and Turkmenistan. In the EU, they ranged from 51 percent for Denmark to 74 percent for Belgium–
Luxembourg. In Canada, they ranged from 34 percent for Ontario to 78 percent for the Yukon. But
the largest shares in the EU and Canada were smaller than the smallest share in the Soviet Union,
except for that of Russia.)
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THE TRADE-POLICY AGENDA

At the end of the Uruguay Round, governments agreed to engage in more trade
negotiations. Some of these would deal with unfinished business—the completion of sector-
specific agreements on telecommunications, financial services, shipping, and so on. But
they also agreed to consider a further liberalization of agricultural trade. After the Uruguay
Round, the United States undertook to join two new regional arrangements—the Free
Trade Area of the Americas (FTAA), due to come into being by 2005, and a free-trade area
for the members of the Asia-Pacific Economic Cooperation (APEC) forum, a group that
includes Canada, China, Indonesia, Japan, Korea, Mexico, the United States, and several
more countries (see the list in Table 11-8).While all of these things are happening,moreover,
a number of countries in Central Europe will be seeking to enter the European Union, and
some have already started to negotiate the timing and terms of admission.
New issues have also begun to appear on the trade-policy agenda—the need to reconcile

trade-policy rules with environmental goals and labor standards, and the need to harmonize
competition policies.

Trade and the Environment

Environmental issues have affected trade policy in two ways. First, concerns have
been expressed about freer trade between countries that have different environmental stan-
dards. Recall the objections to theNAFTAbyAmerican environmentalists and labor unions.
As goodsmade inMexico can enter theUnited States without paying tariffs, Americanfirms
may migrate to Mexico to avoid the costs of meeting U.S. rules on air and water pollution.
Second, many environmentalists want to impose trade restrictions on countries that fail to
adopt strict environmental standards. They persuaded the U.S. Congress to prohibit imports
of tuna fish caught with drift nets that kill or injure dolphins and to prohibit imports of
shrimp harvested with nets that are not equipped to exclude sea turtles. They persuaded the
EU to prohibit imports of furs from countries where animals are caught with leg-hold traps.
These are hard issues. Environmental protection is vital. But serious risks attach to the

use of trade restrictions to enforce environmental standards, and very grave risks attach to
unilateral action rather than collective action based on explicit international agreements.
The NAFTA example seems at first to make a strong case for limiting trade with countries

with lax environmental standards. No one would want American workers to lose their jobs
because their employers canmove their plants toMexico and avoid the costs ofmeeting high
standards. What would we say, however, if we were told that firms may move to Mexico
or, for that matter, Brazil or Thailand, where wages, taxes, and other costs are far below
those in the United States? If tariffs and other trade barriers were used to offset all cost
differences, trade would be obliterated. Some jobs would be “saved” but many others would
be lost, and the gains from trade would vanish completely.
It can perhaps be argued that the NAFTA is special, because it gives Mexican goods

tariff-free access to the U.S. market, and the other costs of shipping goods across the Rio
Grande are relatively small. Furthermore, air and water pollution in Mexican can also
cross the Rio Grande and worsen conditions in the United States. For these same reasons,
however, a special solution is needed, and it is foreshadowed in the NAFTA itself. Fines
can be imposed on the Mexican government if it does not enforce its own environmental
standards—and they are fairly strict. It should be sufficient for the purpose, moreover, to
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apply those standards quickly to new plants and firms, to discourage American firms from
migrating toMexico. TheMexican government canmovemore slowly to upgrade old plants
and clean up earlier environmental damage, in line with its own priorities. It may be more
urgent for Mexico to improve its schools, hospitals, and other social services than to deal
right away with the whole accumulation of environmental problems.
The issue raised by the dolphin, turtle, and fur cases—whether import restrictions should

be imposed on a country that does not adopt or enforce strict environmental rules—is part
of a general policy problem. When should trade restrictions be used to punish a country for
any offense against commonly accepted standards of conduct?
The international community has acted collectively to punish behavior that violates in-

ternational law. The United Nations imposed a trade embargo on Iraq after the invasion
of Kuwait, because the invasion was an act of aggression, and the embargo had the force
of law because it was adopted by the Security Council. The U.N. General Assembly rec-
ommended restrictions on trade with South Africa to protest apartheid—the systematic
segregation of South Africa’s black population. In many instances, however, the United
States has taken matters into its own hands or has been urged to do so. Congress rec-
ommended that the Soviet Union be denied most-favored-nation treatment until it relaxed
restrictions on Jewish emigration; it sought to withhold most-favored-nation treatment from
China after the Tiananmen Squaremassacre; and it has imposed various penalties on foreign
companies that do business with Cuba, Libya, and Iran.
Experts debate the effectiveness of these economic sanctions. In some cases, the sanctions

have probably stiffened the resistance of the offender and helped its government to mobilize
domestic political support by charging foreign interference in its internal affairs. In other
cases, the sanctions may have persuaded a government to modify its policies. Students of
the subject agree, however, that sanctions are most effective when they are adopted by large
numbers of countries, and this is most likely to happen when the policies they aim to punish
are clear violations of international law.
These conclusions suggest, in turn, that governments should extend the rule of law by

adopting treaties and other agreements defining acceptable conduct and permitting the use
of economic sanctions when a country engages in unacceptable conduct. Governments are
moving in this direction. The Montreal Protocol, aimed an banning chemicals that deplete
the ozone layer, allows the use of trade restrictions against countries that violate the ban.
The treaties signed at the Earth Summit in Rio de Janeiro and the treaty on global warming
signed at Kyoto do not go that far. Nevertheless, they are building a body of environmental
law for the world as a whole.
It is easiest to obtain international agreement on rules to prohibit policies or practices

that injure other countries, such as those affecting the ozone layer or global climate. It is
harder to reach agreements on matters involving labor standards or human rights, where the
effects of a government’s policies are borne by its own citizens. But individual governments
rarely succeed in imposing their values on others, and they are least likely to succeed when
they resort unilaterally to trade restrictions, especially when other governments believe that
high-minded principles are being used as an excuse for pursuing less high-minded goals.

Competition Policies

Trade liberalization has focused mainly on the policies of governments. As it
has proceeded, however, it has revealed many private-sector practices that limit the gains
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from liberalization and even threaten to reverse it by provoking retaliation. Unfortunately,
the WTO does not have the authority to prohibit or punish those private-sector prac-
tices. Soon after the creation of the WTO, the United States filed a complaint on be-
half of the American film manufacturer, Kodak, charging that its main competitor, Fuji,
was using unfair practices to dominate the Japanese market. A WTO panel rejected the
complaint, because the WTO does not have jurisdiction over the restrictive practices at
issue.
There is evidence, moreover, that the demand for protection by domestic firms often

reflect the firms’ efforts to preserve collusive arrangements of their own. A study by the
European Commission found that the half the firms in the European chemical industry that
were asking the EU to impose antidumping duties on low-priced imports had themselves
been charged with making collusive price-fixing bargains with other European firms.
There are no agreed standards for judging how cross-border mergers and other alliances

affect the state of competition in global or national markets. When American Airlines and
BritishAirways sought tomerge, they had to seek approval in bothWashington andBrussels,
and they could not obtain it. To complicate matters, laws and rules on restrictive practices,
mergers, and other aspects of competition policy differ from country to country, and many
developing countries do not even have well-defined national policies.
When specialists in trade policy and competition policy meet to discuss these issues, they

find that they think quite differently about them. The trade-policy specialists point out, for
example, that freer trade raises the number of actual or potential competitors in each and
every national market. This should make governments more willing to approve mergers
between domestic firms—mergers that would have monopolistic consequences under a
less liberal trade regime. Freer trade should likewise weaken objections to cross-border
mergers. But the consequences of trade liberalization and of the globalization of production
and finance have not fully permeated the thinking of those who design and administer
competition policies.
Governments have started to nibble at these problems and even to cooperate in limited

ways. The United States has made agreements with Canada, the EU, and others to avoid
jurisdictional conflicts and apply a common approach to problems of joint concern. Hard
issues lie ahead, however, and they will lead to serious tensions if governments do not begin
to agree on ways to regulate private-sector practices that interfere with market access. They
will have to extend the jurisdiction of the WTO in order to resolve disputes arising from
those practices.

SUMMARY

The 1990s saw many important trade-policy developments: the completion of the
Uruguay Round of trade negotiations; the development of the European single market,
permitting the free movement of goods, services, capital, and labor within the European
Union; the North American Free Trade Agreement, linking Canada,Mexico, and the United
States; and the development of other regional trading arrangements. The collapse of the
Soviet Union, the defining event of the decade, had important economic ramifications in
Central and Eastern Europe. The 1990s also saw a remarkable migration of manufacturing
from the older developed countries to the developing countries, especially to Asia, including
China.
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The successful completion of the Uruguay Round led to larger tariff cuts than any earlier
GATT round, including cuts important to developing countries, and theMFAwill be phased
out. Trade in farm products was covered for the first time, when the United States and the
EU agreed to limit their use of export subsidies, replace farm-price supports with deficiency
payments to farmers, and hold down the budgetary costs of their agricultural programs. The
round agreed to establish theWorld Trade Organization (WTO) to administer the GATT and
the various codes associated with it, as well as the new GATS, which provide a framework
for liberalizing trade in services. The dispute-settlement process of the WTO has led to
the faster resolution of trade-policy disputes and does not allow any government to veto a
finding against it. In the years after the Uruguay Round, agreements were reached on the
liberalization of two important service sectors—telecommunications and financial services.
Nevertheless, the multilateral trading system faces many challenges. The advent of new

regional arrangements, such as the NAFTA, and the making of plans for more free-trade
areas represent a significant shift from global to regional liberalization. Some view these
arrangements as ways to accelerate and deepen economic integration. Others worry about
the threat they pose to the principle of nondiscrimination.
Economists have developed a rigorous analytic framework for assessing the effects of

regional arrangements, including full-fledged customs unions, looser free-trade areas, and
other preferential systems. The welfare effects on the members and the outside world can be
shown todependon the nature and size of the production and consumption effects.Acustoms
union or free-trade area is more likely to raise its members’ welfare and world welfare, too,
when the production effects are trade-creating rather than trade-diverting. That will happen
when imports from low-cost producers replace imports from high-cost producers. It is more
likely to happen, in turn, when a customs union adopts a low external tariff. When assessing
regional arrangements, however, one must consider some other effects. In the United States,
the NAFTA was widely viewed as a way to promote the economic development of Mexico,
create additional jobs in that country, and thus reduce the incentive for Mexican workers
to migrate to the United States. In Mexico, it was viewed as a way to “lock in” economic
reforms that had already been adopted.
The reforms in Mexico reflect a trend in many developing countries—the shift from

inward-looking import substitution and infant-industry protection to export promotion,
trade liberalization, and a friendlier attitude toward foreign direct investment. The shift
acknowledges that international trade has been a powerful “engine of growth” for many
developing countries.
The countries of Central and Eastern Europe have had to alter their trade policies in

moving from planned to market economies. They were obliged to move quickly by the
collapse of the Soviet Union, to which their trade was tightly tied. Some of them have made
much progress and may soon be admitted to the European Union. The republics of the
former Soviet Union, including Russia, have faced harder problems. The artificial division
of labor imposed by central planning made them unusually interdependent, and the collapse
of interrepublican trade, caused by economic, monetary, and political disorder, led to sharp
cuts in output, employment, and living standards. These hardships raise questions about the
sustainability of economic and political reform.
More trade issues lie ahead. Many environmentalists believe that liberal trade policies

interfere with the pursuit of strict environmental standards, and some of them advocate
the punitive use of trade restrictions to force acceptance of those standards. The success
of trade liberalization has also revealed the need to regulate private-sector practices that
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interfere with market access and the need for international cooperation in the formulation
and implementation of competition policies.
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QUESTIONS AND PROBLEMS

(1) Use supply and demand curves to show why a country that would export wheat if it had
no domestic agricultural program must use import tariffs or quotas when it supports domestic farm
prices above world prices.

(2) Use supply and demand curves for a closed economy to show that deficiency payments
are better than price supports for maintaining farmers’ incomes above the level that would prevail
without either policy.
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(3) A customs union violates themost-favored-nation clause, because itsmembers eliminate
their tariffs on imports from each other but not on imports from the outside world. Yet the GATT
permits customs unions while banning other violations of the most-favored-nation clause. Is there
any analytical justification for this apparent inconsistency?

(4) In Figure 11-1, on a trade-diverting customs union, Britain loses and Portugal gains
from eliminating the tariff on wine, and it can likewise be shown that Britain gains and Portugal loses
from eliminating the tariff on cloth. Does this mean that the union has no net effect on welfare?

(5) Show that the expressions in Note 11-2 for the changes in British, Portuguese, and union
welfare become identical to those in Note 11-1 when the external tariff on wine does not change.

(6) Suppose that the United States imposes an “effluent tax” on firms that pollute the
air or water. Use supply and demand curves like those in Figure 9-1 to show what will happen to
consumption, production, and imports. Then show what will happen if the United States uses a tariff
to offset the effect of the effluent tax on domestic production. Should it do so? Explain.

(7) Governments adhering to the GATT code on government procurement cannot discrimi-
nate against foreign firms when buying goods and services. Would you favor a similar rule to prevent
companies from discriminating against foreign firms when buying capital equipment, parts, or ser-
vices?
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PART THREE

INTERNATIONAL MONETARY
THEORY AND POLICY
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12

The Balance of Payments
and the Foreign-Exchange
Market

INTRODUCTION

When looking at the microeconomics of the open economy, we concentrated on the
allocation of resources and distribution of income. We saw how international transactions
affect the way an economy deals with the problems of efficiency and equity. When looking
at the macroeconomics of the open economy, we will concentrate on the utilization of
resources. We will see how international transactions affect the way an economy deals with
the problem of stability. We will examine three issues:

• How international transactions affect output and price levels, money stocks, interest
rates, and other variables important for macroeconomic theory and policy.

• How international transactions affect the freedom and effectiveness with which
governments can use monetary and fiscal policies to achieve and maintain eco-
nomic stability.

• How international monetary arrangements, especially exchange-rate arrangements,
influence the answers to these questions.

These are complicated issues, and we will devote nine chapters to them.

Introducing International Transactions

How should international transactions be introduced into macroeconomic models?
Can we merely add them to familiar closed-economy models, or must we reach deeply into
those models to modify the basic behavioral relationships determining income, prices, and
interest rates? For many years, economists opened up their models by adding international
transactions, without reworking the basic behavioral relationships. But trade and other in-
ternational transactions affect the domestic economy profoundly, even the U.S. economy,
which is less open than many others. We cannot capture the effects of international trans-
actions without revising our models completely.
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276 The Balance of Payments and the Foreign-Exchange Market

It is impossible, for example, to analyze completely the effects of a change in a country’s
exchange rate without allowing for feedback effectson its domestic economy. Some feedback
effects are direct. The change in the foreign demand for a country’s exports caused by an
exchange-rate change will affect the level of aggregate demand in domestic markets and
will therefore affect output, income, and the price level. The income and price changes will
in turn affect the domestic demand for foreign (imported) goods, and the price changes will
also affect the foreign demand for domestic (exported) goods. Other feedback effects are
indirect but can be more important than the direct effects. A change in the exchange rate can
induce financial flows that affect conditions in domestic asset markets, including interest
rates. Therefore, an exchange-rate change can affect saving and investment in ways that
alter aggregate demand, the supply of exports, and the demand for imports.

Analyzing Macroeconomic Policies

The second issue posed above asks how international interdependence limits or
modifies national autonomy in the execution of economic policies. The problem has two
aspects. On the one hand, an open economy has an additional policy target. Its international
transactions must be balanced over time. This requirement may limit the government’s
freedom to pursue other important policy targets. On the other hand, the instruments of
macroeconomic policy operate differently in an open economy.

To complicate matters, monetary and fiscal policies function quite differently under
pegged and flexible exchange rates. In a small economy with a pegged exchange rate,
monetary policy cannot have any permanent effect on output, employment, or prices. In
an economy with a flexible rate, monetary policy can have larger effects than in a closed
economy, because it affects the exchange rate itself. Furthermore, the effectiveness of mon-
etary policy is influenced jointly by the exchange-rate regime and the degree of financial
integration—the tightness of the international links between markets for bonds and other
securities. Under a pegged exchange rate, tight links between markets raise the speed at
which monetary policy loses its influence. Under a flexible rate, tight links enhance the
influence of monetary policy.

We will prove these assertions about monetary policy in subsequent chapters. They are
introduced here to show why we must consider the third issue posed earlier, about the im-
plications of exchange-rate arrangements. That issue, however, has many more dimensions.
We must ask how exchange-rate arrangements affect the functioning of fiscal policy. We
must ask how they affect the way an economy responds to a change in the foreign demand
for its exports, a change in the foreign inflation rate, and other external shocks.

Cosmopolitan and National Perspectives Once Again

The international monetary system must be studied from both cosmopolitan and
national perspectives. A simple example makes this clear. If the Chinese government pegs
the U.S. dollar price of the Chinese currency, the yuan, using techniques described later in
this chapter, it will automatically peg the yuan price of the U.S. dollar. If it fixes the price of
its currency at $0.12 per yuan, it will fix the price of the dollar at Y8.33 per dollar. Putting
the point in general terms, a world with n currencies has only n − 1 independent exchange
rates. If every government other than the U.S. government pegged the dollar price of its
national currency, the price of the dollar would be pegged automatically in terms of every
foreign currency.
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This point involves simple arithmetic, but it raises a major problem in political econ-
omy. Governments can come into conflict if they try simultaneously to pursue independent
exchange-rate policies. The conflict can show up in foreign-exchange markets if govern-
ments intervene at cross purposes. It can also show up at the highest political levels, and
the conflict can then interfere with international relationships of the greatest diplomatic and
strategic importance.

How can international monetary arrangements avoid conflicts of this sort? We will use
this question as an organizing principle in Chapter 19, when we review the evolution of the
monetary system. We will see that the United States did not try to pursue an independent
exchange-rate policy in the first decades following World War II. Because of its great
economic strength and comparative self-sufficiency, it was content to act as the nth country
in the system. During that period, moreover, the dollar became the main international
currency. It was the international unit of account, in that foreign governments used it to
define their exchange rates. It was the international means of payment, in that foreign
governments used it when they intervened on foreign-exchange markets to keep exchange
rates close to their official values. It was an international store of value, in that foreign
governments held dollars as reserves, to be used when they had to finance balance-of-
payments deficits.

The central role of the dollar came under political attack in the 1960s, when the United
States began to experience balance-of-payments problems of its own. The French presi-
dent, Charles de Gaulle, castigated the United States for abusing the “exorbitant privilege”
conferred by the special role of the dollar. Matters were made worse a few years later when
an American secretary of the Treasury told foreign officials that “the dollar is our currency
but your problem.” Eventually, the U.S. government decided the United States could no
longer act as the nth country, and it started to pursue an active exchange-rate policy. The
decision produced dramatic changes in international monetary arrangements, which have
not yet ended.

What Lies Ahead

A number of new terms have appeared in this introduction, such as interven-
tion on foreign-exchange markets, reserves that countries hold to finance intervention, and
balance-of-payments problems. It also referred to pegged and flexible exchange rates. Be-
fore answering the questions with which the chapter started, we must pause for definitions.
In fact, we face a larger task—showing how international transactions fit into a country’s
balance-of-payments accounts, how those accounts relate to conditions in foreign-exchange
markets, and how transactions in those markets affect a country’s banking system.

BALANCE-OF-PAYMENTS ACCOUNTS

A country’s balance-of-payments accounts summarize its dealings with the outside
world. To introduce the concepts and conventions used in those accounts, we will construct
a hypothetical balance-of-payments table for the United States. We will then consider ways
to balance the cash flows that show up at the bottom of the table.

The balance-of-payments table is usually divided into two main parts, and each part has
several subdivisions:
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278 The Balance of Payments and the Foreign-Exchange Market

1. The current account shows all flows that directly affect the national-income accounts. It
includes:

Exports and imports of merchandise.
Exports and imports of services.
Inflows and outflows of investment income.
Grants, remittances, and other transfers.

2. The capital account shows all flows that directly affect the national balance sheet. It
includes:

Direct investments by foreign firms in their U.S. affiliates and by U.S. firms in their
foreign affiliates.
Portfolio investments, which include:

Net purchases by foreigners of U.S. securities and lending to U.S. residents.
Net purchases by U.S. residents of foreign securities and lending to foreigners.
Changes in cash balances, which include:

Changes in balances held by banks and other foreign-exchange dealers, resulting
from current and capital transactions.
Changes in reserves held by official institutions, resulting from intervention on
foreign-exchange markets.

All transactions are classified as credits (+) or debits (−). The method of classification
may seem puzzling at first, but it is based on a few simple rules. If you accept them at face
value, rather than try to attach deep meaning to them, you should have no trouble. Clear
your mind of the notion that credits are good and debits bad. The notion is silly, because
every transaction appears twice in the balance-of-payments table, once as a credit and once
as a debit.

The Current Account

Merchandise exports appear in the first instance as credit items, because they give
rise to claims on foreigners, who must then make payments to Americans. Merchandise
imports appear in the first instance as debit items, because they give rise to claims on
Americans, who must then make payments to foreigners.

Exports and imports of services are treated analogously. When a foreign airline pays for
aircraft maintenance at Kennedy Airport in New York, it is doing much the same thing
as a foreign firm that buys machinery in the United States. It is using the services of
American factors of production and incurring an obligation that must be met by payments
to Americans. When American tourists buy tickets from the foreign airline, they are doing
much the same thing as an American firm that buys steel in Brazil. They are using the
services of foreign factors of production and incurring an obligation that must be met
by payments to foreigners. (Exports and imports of services are sometimes described as
invisible trade, because they cannot be seen to cross the border but have the same effects as
visible merchandise trade. Some of the important services were described in Chapter 11.)

Inflows and outflows of investment income are put in the current account because they
share two characteristics with exports and imports of goods and services. First, they give
rise to claims that must be met by payments. Second, they reflect the use by one country
of another country’s capital, a factor of production, and add to the national income of the
country owning the capital. A dividend paid to an American company by its Spanish affiliate
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is an inflow of investment income, and it appears as a credit item; it represents compensation
for the use by Spain of American capital, and it adds to U.S. national income. Interest paid
by the U.S. Treasury to the Saudi Arabian Monetary Authority, which holds U.S. Treasury
bills, is an outflow of investment income and appears as a debit item; it represents com-
pensation for the use by the United States of Saudi Arabian capital, and it adds to Saudi
Arabia’s national income.

All of the credit items described thus far represent foreign payments to domestic factors
of production. American exports of goods and services correspond to foreign spending
on current American output. They measure the immediate impact of foreign demand on
production and employment in the United States. American imports of goods and services
correspond to American spending on foreign output. They measure the immediate impact of
American demand on production and employment in the outside world. Flows of investment
income do not measure one country’s demand for another country’s output. Nevertheless,
inflows represent additions to U.S. national income earned by American capital “working”
in other countries, and outflows represent additions to other countries’ national incomes
earned by foreign capital “working” in the United States.

Grants, remittances, and other transfers, which appear at the foot of the current account,
do not represent additions to income. As their names imply, they represent redistributions.
When the U.S. government makes a grant for disaster relief or military aid, it transfers
income from U.S. residents to the residents or government of another country. (Pension
payments also appear here, because they likewise represent income transfers rather than
payments for current services.) Transfers are included at this point so that the current-
account balance, discussed later, can be deemed to measure the net change in U.S. claims
on the outside world. If wheat donated to Bangladesh for famine relief were included in
merchandise exports (as a credit) but the corresponding grant were not included in the current
account (as a debit), we would mistakenly infer that the wheat shipment had increased U.S.
claims on Bangladesh.

There is another way to look at credits and debits, which will be especially useful when
we turn to the capital account. Credits give rise to U.S. claims on foreigners that must be met
by foreign payments to Americans. Therefore, we can think of credits as creating a foreign
demand for dollars in the foreign-exchange market. Debits give rise to foreign claims on
the United States that must be met by American payments to foreigners. Therefore, we
can think of debits as creating an American demand for foreign currencies in the foreign-
exchange market. The correspondence is not perfect. Some Americans may choose to be
paid in foreign currencies, and some foreigners may choose to be paid in dollars. But it is
close enough to be useful in sorting out debits and credits.

The Capital Account

Every transaction in the current account is an income-related flow. Every trans-
action in the capital account is an asset-related flow. Those that add to U.S. claims on
foreigners are described as capital outflows and appear as debits. Those that add to foreign
claims on the United States are described as capital inflows and appear as credits.1

1Transactions that add to U.S. claims on foreigners are sometimes described as capital exports, but this
terminology can be confusing. (It describes a debit as an export.) We will avoid it.
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280 The Balance of Payments and the Foreign-Exchange Market

These conventions are hard to assimilate. Two devices can be helpful. We can think
in terms of trade in paper—deeds to real property, corporate securities, and various other
financial instruments. When an American company acquires a plant in Greece, it is “im-
porting” the deed to the plant. When an American pension fund buys bonds in Tokyo, it is
“importing” securities. In each instance, the “importer” must make payment to a foreigner,
just like an importer of goods or services. Alternatively, we can look at matters from the
standpoint of the foreign-exchange market. When a company acquires a plant in Greece, it
adds to the American demand for Greek drachmas. When a pension fund buys shares on the
Tokyo Stock Exchange, it adds to the American demand for Japanese yen. Conversely, when
a Canadian insurance company buys bonds in New York, the transaction adds to foreign
claims on the United States and thus appears as a credit in the U.S. balance of payments.
The transaction is an “export” of securities, and it adds to the foreign demand for dollars.

We have already studied the first type of transaction in the capital account. Direct invest-
ments create, extend, or facilitate control over productive facilities in other countries. They
are the building blocks of multinational enterprises, and we examined them in Chapter 8.
(Notice, however, that U.S. direct investments include all increases in the claims of U.S.
firms on their foreign affiliates. When Ford makes a loan to its British affiliate to finance
the affiliate’s purchase of steel from Belgium, the loan appears as a direct investment, even
though there is no increase in the total productive capacity owned or controlled by Ford.)

All other transactions in claims to property, equities, and debt instruments appear as
portfolio investments. These are arm’s-length transactions between independent entities.
They are undertaken for financial or commerical reasons—to earn income or capital gains,
or to finance trade in goods and services. They do not confer or facilitate control. Portfolio
investments take many forms. Corporations issue stocks and bonds abroad, and they borrow
from foreign banks. Insurance companies, pension funds, and other institutional investors
buy foreign securities to diversify their assets. Governments borrow from international
institutions, from other governments, and from commercial banks.

The cash component of the capital account does not appear separately in published
balance-of-payments tables for the United States. Its contents are scattered across the port-
folio component, and they can be pulled together only with some difficulty. Nevertheless, it
is helpful conceptually to collect in this one place all changes in bank balances and similar
cash flows. These changes are crucial to the functioning of foreign-exchange markets and
to the interpretation of balance-of-payments accounts.

Recording Individual Transactions

Balance-of-payments accounts are built on the principles of double-entry book-
keeping. Each transaction appears twice—once as a credit and once as a debit. Most trans-
actions appear for the first time in the current or capital account and appear for the second
time in the cash component of the capital account.

A German firm that buys machinery from the United States can pay for it by running
down its dollar balance at an American bank or by buying dollars from a German bank and
thus running down the dollar balance held by the German bank. Alternatively, it can obtain
credit from the manufacturer or borrow dollars from an American bank.2 In each case, the

2It can also borrow dollars from a foreign bank—from a German bank in Frankfurt or its branch in
Luxembourg, from the London branch of an American bank, or, for that matter, the London branch
of a Brazilian bank.
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Balance-of-Payments Accounts 281

Table 12-1. Hypothetical Balance of Payments for the United States
(thousands of dollars)

Item Credit Debit

Merchandise exports and imports
Tin from Malaysia (a) 240
Antibiotics to Venezuela (b) 300
Jet aircraft to India (g) 200

Service exports and imports
Shipping (c) 50

Investment income
Profit from German subsidiary (d) 75

Balance on current account 385

Direct investment
Plant in Korea (f ) 400

Portfolio investment
U.S. government loan (g) 200
Sale by foreigners of U.S. securities (e) 175

Cash componenta

Increase (+) in dollars held by foreign banks
Venezuelan bank (b) 300
German bank (d) 75
Korean bank (f) 400
Net increase (+) 25

Increase (−) in foreign currencies held by U.S. banks
New York bank in pounds (a) 240
Chicago bank in pounds (c) 50
Boston bank in yen (e) 175
Net increase (−) 365

Balance on capital account 385

aNote carefully the signs of the items in the cash component. As increases in U.S.
liabilities to foreigners are credit items in the capital account, increases in the dollar
balances of foreign banks show up as credits (+) in the cash component, and de-
creases show up as debits (−). As increases in U.S. claims on foreigners are debit
items in the capital account, increases in the foreign-currency balances of U.S. banks
show up as debits (−) in the cash component, and decreases show up as credits
(+).

export of machinery will appear first as a credit in the current account. If the firm runs down
its dollar balance or that of a German bank, the second entry will be a debit in the cash
component of the capital account. If it borrows from its American supplier or an American
bank, the second entry will be a debit in the portfolio component of the capital account. In
both instances, however, the debit will testify to an increase in the net claims of the United
States, the difference between its gross claims and gross liabilities. If the firm runs down
its dollar balance or that of a German bank, gross U.S. liabilities to foreigners will fall. If
it borrows instead, gross U.S. claims on foreigners will rise.

These principles are illustrated in Table 12-1, which is a hypothetical balance-of-payments
table for the United States. It contains seven transactions, worked out step by step:
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(a) An American firm buys $240,000 worth of tin from a Malaysian company.
It pays with pounds bought with dollars from a New York bank. The purchase
of tin appears as a merchandise import in the current account. The transfer of
pounds to pay for it appears in the cash component of the capital account. The
purchase of tin is a debit because it gives rise to a foreign claim on the United
States. The transfer of pounds is a credit because it discharges the foreign claim
by reducing the foreign-currency holdings of the U.S. bank that supplied the
pounds. How will the transaction be executed? The American firm will write
a check for $240,000 (plus a small commission) against its own bank account,
hand the check over to the New York bank, and receive a draft for the equiv-
alent in pounds. (If the exchange rate is $1.60 per pound, the draft will be for
£150,000.) The American firm will endorse the draft to the Malaysian firm,
which will sell it to its own bank in Kuala Lumpur and obtain the equivalent
of £150,000 in Malaysian ringitt. The bank in Kuala Lumpur will send the
draft to London, where the British bank on which it was drawn will deduct
£150,000 from the pound (sterling) balance of the New York bank that issued
it.

(b) An American firm sells $300,000 worth of antibiotics to Venezuela. It is paid
with dollars bought from a bank in Caracas. The sale of antibiotics appears as a
merchandise export in the current account. The transfer of dollars to pay for its
appears in the cash component of the capital account. The sale of antibiotics is a
credit because it gives rise to a U.S. claim on the outside world. The dollar transfer
is a debit because it discharges the U.S. claim by reducing the dollar holdings of
the bank in Caracas. The Venezuelan importer will buy a $300,000 draft from the
bank in Caracas, paying with a check for the equivalent in Venezuelan bolivares.
The importer will endorse the draft to the U.S. firm supplying the antibiotics, and
the firm will deposit the draft in its own bank account. Finally, the draft will be
sent to the New York bank where the bank in Caracas keeps its dollar balance, and
$300,000 will be deducted from that balance.

(c) A British firm pays $50,000 to lease an American ship to carry frozen beef
from Buenos Aires to Liverpool. It pays with pounds bought from a British bank.
This transaction is similar to an export sale. The American owner of the ship
provides a service using American resources. Therefore, the rental fee appears as
a credit in the current account. If the British firm pays in pounds and the American
recipient sells them to a bank in Chicago, the transaction appears as a debit in the
cash component of the capital account. It raises the pound (sterling) balance of the
Chicago bank, adding to U.S. claims on foreigners.

(d) The German subsidiary of an American firm remits $75,000 in profits to its
American parent. It payswith dollars bought fromaGerman bank.This transaction
is also similar to an export sale. The parent company in the United States is being
paid for the services of capital and technology put to work in Germany, and the
payment appears as a credit in the current account. The offsetting entry appears in
the cash component of the capital account, where the dollar holdings of the German
bank fall by $75,000. This is, of course, a debit, because it reduces foreign claims
on the United States.
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(e) A Canadian insurance company sells $175,000 of IBM stock to an Amer-
ican investor and uses the proceeds to buy bonds in Tokyo. It uses a Boston
bank to execute the whole transaction. Both parts of this transaction appear in
the capital account. The sale of stock appears as a debit in the portfolio compo-
nent of the capital account, reflecting a reduction in foreign claims on the United
States—foreign holdings of American securities. The Canadian insurance com-
pany, however, needs Japanese yen to purchase bonds in Tokyo and buys them
from the Boston bank handling the transaction. Its purchase of yen appears as a
credit in the cash component of the capital account, reflecting a reduction in U.S.
claims on the outside world—the foreign-currency (yen) holdings of the Boston
bank.

(f) An American firm spends $400,000 to build a new factory in Korea. It uses a
Korean bank to execute the foreign-exchange transaction.This transaction appears
in the balance-of-payments table even though no goods, services, or securities cross
the U.S. border. Both parts appear in the capital account. The building of the factory
is a direct investment and appears as a debit in the capital account. It is an “import”
of the title to the plant. The payment for the plant appears as a credit in the cash
component. The American firm buys won from a Korean bank to pay for the plant,
and the bank builds up its dollar holdings with the American bank where it keeps
its dollar balance.

(g) The Export-Import Bank, an agency of the U.S. government, lends $200,000
to the Indian government to buy jet aircraft from an American manufacturer. This
transaction does not appear in the cash component of the capital account, because
the dollars lent to India come back immediately to pay for the jet aircraft. The
export of aircraft appears as a credit in the current account. The loan increases the
claims of the United States and thus appears as a debit in the portfolio component
of the capital account.

Totaling the entries in Table 12-1, we find that credits are equal to debits. There is
$385,000 surplus on current account, and it is matched by a $385,000 deficit on capital
account. This equality must always hold, because every transaction enters once as a credit
and once as a debit.3 By grouping certain credits and debits, however, we can learn a lot
about a country’s international transactions.

3In actual balance-of-payments accounts, there is usually a gap between recorded credits and debits,
and it is covered by an item called errors and omissions. The gap arises because the accounts are not
built up transaction by transaction, with each one entered twice. They are built up from data on each
type of transaction. Data on trade flows are collected when goods cross the frontier; data on services
are collected from shippers, travelers, and others who supply or buy the services; data on capital flows
are collected from companies, securities dealers, banks, and other institutions. Errors arise in each
category. Data on services and investment income are hard to collect, and data on capital flows are
likewise incomplete. If you purchase foreign stocks and bonds through a broker in London or Zurich,
the statisticians in Washington will not know it. They may catch the corresponding transfer of bank
balances (a credit) but not the transfer of securities (a debit). Statisticians are often asked how much of
the gap measured by errors and omissions is due to statistical error and how much is due to statistical
omission. The question betrays misunderstanding. The errors-and-omissions entry is an accounting
device; it is not a measure of statistical quality.
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Table 12-2. Changes in the International Investment
Position of the United States (thousands of dollars)

Assets held by U.S. residents +235
Held by the U.S. government

Loans and other claims +200
Held by other U.S. residents

Direct investments +400
Foreign securities —
Claims reported by U.S. banks −365

Assets held by foreigners −150
Held by foreign governments —
Held by other foreigners

Direct investments —
U.S. securities −175
Claims reported by U.S. banks +25

Note: In Table 12-1, increases in assets held by U.S. res-
idents were debits (−), and their signs are reversed here;
increases in assets held by foreigners were credits (+), and
their signs are the same here. The decrease in U.S. claims
reported by U.S. banks is the decrease in the banks’ own
deposits with foreign banks; the increase in foreign claims
reported by U.S. banks is the increase in the deposits of
foreign banks held with U.S. banks.

THE CURRENT ACCOUNT AND NATIONAL INCOME

The current-account surplus in Table 12-1 says that trade in goods and services
and investment-income flows contributed more to the national income of the United States
than to the national incomes of other countries. Furthermore, it says that the United States
“paid its way” in the world. Indeed, it did more. It increased its claims on the outside world.
In Chapter 8, we examined the international investment position of the United States. In
Table 12-2, we see how the balance-of-payments transactions affect that position. A current-
account surplus is necessarily matched by an increase in domestic claims on the outside
world, a decrease in foreign claims on the domestic economy, or a combination of the two,
as in Table 12-2.

Remember an earlier warning, however, that credits are not “good” nor debits “bad” from
any economic point of view. A current-account surplus represents an addition to national
income, but a deliberate attempt to run a current-account surplus may not be a good way
to stimulate income and employment. In Chapter 9, we saw that a tariff could be used to
raise employment when the real wage was rigid. But a tariff is an inefficient instrument,
inferior to a production or wage subsidy, because of its consumption effects. Furthermore,
it is a “beggar-thy-neighbor” remedy for unemployment. It can reduce employment in other
countries and provoke retaliation. An attempt to run or raise a current-account surplus is
likewise inefficient and uncertain. The policy instruments used may interfere with economic
efficiency and reduce economic welfare even though they raise output and employment.
They may also reduce employment in the outside world, which is unneighborly and can
provoke retaliation.
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Another point will come up in Chapter 13. Although a current-account surplus says
that trade in goods and services and investment-income flows have added more to domestic
income than to foreign income, an increase in a current-account surplus does not necessarily
reflect an increase in domestic income. It may indeed result from a fall in domestic income
that has reduced the demand for imports.

Finally, a current-account surplus says that the domestic economy is not spending all
its income. To see why this is so, we must open up the basic relationship used in the
national-income accounts.

In a closed economy, there are three sources of demand for domestic output: consumption
(C), government spending (G), and domestic investment (I ). Therefore,

Y = C + G + I, (1)

where Y is gross domestic product.4 In an open economy, there is an additional source of
demand and an additional source of supply. Exports of goods and services (X ) constitute
the additional source of demand for domestic output. Imports of goods and services (M)
supplement supplies in domestic markets. Therefore, the open-economy equation is

Y + M = C + G + I + X. (2)

Rearranging this equation, we have

X − M = Y − (C + G + I ). (3)

Now define domestic absorption (A) as the sum of consumption, government spending,
and investment, so that

X − M = Y − A. (4)

But X − M is the current-account balance when there are no transfers (we neglect them
here), and Y − A is the gap between output or income and absorption or expenditure.
Therefore, equation (4) says that a country with a current-account surplus is not absorbing
all of its output. It is using some of its output to build up claims on the outside world.

Rich countries can afford to do this. Poor countries cannot. They should indeed be
trying to acquire additional resources for capital formation in order to promote economic

4In a closed economy,Y can be interpreted as gross domestic product (GDP) or as gross national product
(GNP). There is no difference between them. In an open economy, they can differ significantly. GDP
is the value of output originating within a country’s borders. GNP is the value of output accruing as
gross income to its residents. If a country pays investment income to foreigners, the payment must be
deducted from GDP to obtain GNP. As we will interpret Y as GDP rather than GNP, exports of goods
and services in equation (2) must be deemed to exclude investment income earned from foreigners,
and imports of goods and services must be deemed to exclude investment income paid to foreigners.
Hence, the difference between them in equation (3) will not measure the current-account balance
exactly. The U.S. national accounts used to be organized to feature GNP, but they now feature GDP,
because of the growing importance of investiment-income flows between the United States and the
outside world. Other countries also feature GDP in their national accounts.
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286 The Balance of Payments and the Foreign-Exchange Market

development. Therefore, they should be expected to run current-account deficits and build
up debt to the outside world. This is what most developing countries do. The United States
did it, too, for most of the nineteenth century. It borrowed in foreign financial markets,
mainly London, to finance its own economic development, especially the building of the
railroads, and the proceeds covered its current-account deficits.

A current-account deficit does not become worrisome if it can be financed on acceptable
terms and the proceeds of the borrowing are used wisely. A country can run into trouble,
however, if it has to cover its current-account deficit by short-term borrowing (or running
down reserves) and must then repay its debts before it can eliminate its current-account
deficit. It can also run into trouble if it has to borrow at high interest rates or refinance
its debts at interest rates higher than those at which it borrowed initially. Finally, it can
run into trouble if it spends borrowed resources on consumption rather than investment. Its
capital stock will not rise rapidly enough to yield the “growth dividend” it needs to repay
its debts.

The connections between borrowing, consumption, and investment can be illustrated
clearly by carrying the algebra one step further. Recall another basic statement made by the
national-income accounts. Income can be used for three purposes: consumption (C), tax
payments (T ), and saving (S). Thus,

Y = C + T + S. (5)

This statement is equally true for closed and open economies, and it can be used to replace
Y in equation (3):

X − M = (C + T + S) − (C + G + I ) = (S − I ) + (T − G). (6)

A current-account surplus (X > M) must be matched by a private-sector surplus (S > I )
or public-sector surplus (T > G). A current-account deficit must be matched by a private-
sector deficit or public-sector deficit.5

When a country starts to run a current-account deficit, a thoughtful observer will want
to look at the right side of equation (6) to see whether there has been a decrease in saving,
increase in investment, or increase in the budget deficit. There is reason to worry about
the country’s long-term prospects if the onset of a current-account deficit reflects smaller
saving or a larger budget deficit. In both cases, the country is borrowing abroad or running
down its foreign assets to sustain or raise consumption, whether by the private sector or
the public sector. There is less cause to worry when the onset of a current-account deficit
reflects an increase in investment. The country is then raising its capital stock more quickly
and is therefore raising its future output faster.

All of these issues will come up again when we look at the debt problems of the developing
countries and at the current-account deficits of the United States.

5In a closed economy, X and M vanish, so (S − I ) + (T − G) = 0. If the government balances its
budget, moreover, T = G, so that S− I = 0 and S = I . Saving must equal investment, the statement
made in elementary macroeconomic models.
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CASH FLOWS AND THE FOREIGN-EXCHANGE MARKET

A country that is running a current-account surplus is adding to its wealth by
building up claims on the outside world, but we must pay attention to the composition of
those claims. Look again at Table 12-1. The United States added to its income-producing
claims (the direct investment in Korea and the loan to India). It also redeemed a claim
formerly held by a foreigner (the Canadian investment in IBM stock). In the process,
however, foreign banks built up their claims on U.S. banks by $25,000, and U.S. banks ran
down their claims on foreign banks by $365,000. Let us look more closely at these changes
in cash balances.

Banks supplied the currencies required for most of the transactions in Table 12-1. In
the first transaction, for example, a New York bank sold $240,000 worth of pounds to the
American firm purchasing tin from Malaysia. In other words, the bank served as a foreign-
exchange dealer. We can therefore treat changes in the banks’ cash balances as changes in
their inventories. And when we see a change in any dealer’s inventory, we are bound to ask
whether the dealer will try to offset it.

It is easy to concoct cases in which a bank will not want to reverse a change in its cash
balances. When interest rates in the United States are higher than in other countries, banks
and other foreign-exchange dealers will want to hold more dollars. Foreign banks might
thus be quite content with the $25,000 increase in their dollar balances caused by their
dealings with their customers, and U.S. banks might likewise be content with the $365,000
decrease in their foreign-currency balances. When banks and other dealers expect the dollar
to appreciate (to become more valuable in terms of other currencies), they will want to hold
more dollars. In this case, too, they might welcome the changes shown in Table 12-1.

There are clear limits, however, to the changes that the banks can tolerate. If they do not
have adequate inventories of foreign currencies, they cannot meet their customers’ needs
and cannot continue to function effectively as foreign-exchange dealers. Hence, banks may
try to reverse large changes in their inventories.

It is useful at this point to distinguish between two parts of the foreign-exchange mar-
ket. Heretofore, we have been concerned with the “retail” market, where banks meet the
foreign-exchange needs of their customers. Most transactions in that market take place at
exchange rates (prices) posted by the banks, although a large customer can shop around
to get the most favorable rate. When banks want to adjust their inventories, however, they
turn to the “wholesale” market, where foreign-exchange dealers do business with each
other. This market is a network of telephone connections between the banks’ trading rooms.
But it is like any other wholesale market. Variations in supply and demand lead to price
changes.

Suppose that the Boston bank listed in Table 12-1 wants to rebuild its holdings of yen,
which fell by the equivalent of $175,000 when it sold yen to a Canadian insurance company.
The bank will place a bid in the wholesale market, saying how many yen it wants to buy
and the price it is willing to pay. Its bid for yen is also an offer of dollars, and the price it is
bidding for yen is therefore the price it is asking for dollars.

If it can find a seller at its quoted price, the Boston bank will make a contract right
away. Suppose that it finds a Seattle bank that wants to sell yen. The Boston bank will
deliver dollars to the Seattle bank, which will deliver yen to the Boston bank. The transfer
of dollars can take place anywhere in the United States—on the books of a New York bank,
for example, where the Boston and Seattle banks keep working balances. The transfer of
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288 The Balance of Payments and the Foreign-Exchange Market

yen can take place in Tokyo or some other trading center such as London, where banks can
hold foreign-currency deposits.

There may be no other bank, however, willing to sell yen at the price quoted by the
Boston bank. In that case, the Boston bank will have to raise its bid until it finds a buyer
(or decides to withdraw temporarily from the market). This is how exchange rates change
in the wholesale market, and rates in the retail market follow them closely. But this is not
the end of the story. We have now to introduce the fundamental distinction between flexible
and pegged exchange rates.

MONETARY ARRANGEMENTS AND THE ADJUSTMENT PROCESS

When no one comes forward to offer yen at the exchange rate quoted by the
Boston bank, there is an excess demand for yen in the foreign-exchange market (and thus an
excess supply of dollars). Under a system of flexible exchange rates, the yen will appreciate
(the dollar will depreciate). Under a system of pegged exchange rates, governments will
intervene to stabilize the yen–dollar rate. The Japanese government will sell yen in exchange
for dollars to meet the excess demand for yen and prevent the yen from appreciating. The
excess demand for yen will show up as an increase in the Japanese government’s dollar
holdings. Those holdings are described as reserves, and changes in reserves are frequently
used to measure the overall surplus or deficit in a country’s balance of payments:

A country is said to have a surplus in its balance of payments if there is an
increase in the difference between its official reserves and its liabilities to
foreign official institutions. It is said to have a deficit if there is a decrease.

The surplus or deficit measured this way is also called the balance on official settlements.
In this particular example, the Japanese balance of payments displays a surplus, measured
by the increase in Japanese reserves, and the U.S. balance of payments displays a deficit,
measured by the increase in U.S. liabilities to the Japanese government.

At the end of World War II, governments adopted a system of pegged exchange rates.
The arrangements were not as simple or mechanical as those we use below to illustrate a
pegged-rate system. First, the pegs were not permanent. From time to time, a government
devalued its currency, reducing its official value; less frequently, a government revalued its
currency, raising its official value. Second, most governments interfered with the changes
in money supplies that must play a major role in balance-of-payments adjustment under
pegged exchange rates.

In 1971, the pegged-rate system broke down. Two years later, after an unsuccessful
attempt to restore it, the major industrial countries moved to a system of flexible exchange
rates. Once again, the arrangements were less simple than those described below. Some
countries continued to peg their currencies. Others intervened from time to time to combat
erratic fluctuations or reduce the speed at which exchange rates were changing.

The monetary regimes described below and examined more thoroughly in subsequent
chapters should therefore be regarded as prototypes of actual exchange-rate regimes. They
are designed to identify the main characteristics of the balance-of-payments adjustment
process under pegged and flexible exchange rates and to highlight the policy problems
associated with them.
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FIGURE 12-1
Daily Fluctuations in the Dollar–Yen Exchange Rate, 1996–98
Percentage changes from one day to the next in the dollar value of the yen. Source:
Datastream.

Adjustment Under Flexible Exchange Rates

Under a system of flexible exchange rates, prices of currencies fluctuate freely in
response to changes in supply and demand. There can be large fluctuations from week to
week and month to month, as in Figure 12-1, which shows daily changes in the dollar price
of the yen. There can be long swings in rates, as in Figure 12-2, which shows movements
in the value of the dollar in terms of the principal foreign currencies.

Changes in flexible exchange rates are normally initiated by the banks’ attempts to
regulate their inventories. Those inventory changes, however, reflect more fundamental
forces—changes in supply and demand that come from the households, firms, and financial
institutions that buy and sell goods, services, and assets. When the Boston bank attempted
to buy yen to rebuild its inventory and drove up the dollar value of the yen, it was responding
to the demand for yen that came from the Canadian insurance company.

Changes in exchange rates, moreover, modify behavior by households, firms, and finan-
cial institutions. They alter the demands for goods, services, and assets when their prices
are denominated in different currencies. An appreciation of the yen in terms of the dollar
makes Japanese goods and services more expensive for American households and firms,
which will reduce their purchases. The corresponding depreciation of the dollar in terms
of the yen makes American goods and services less expensive for Japanese households
and firms, which will raise their purchases. The fall in American purchases will reduce the
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FIGURE 12-2
Average Value of the Dollar in Terms of Foreign Currencies, 1971–98
Scales have been chosen so that increases represent appreciations of the U.S. dollar
against a weighted average of other currencies. Source: International Monetary Fund,
International Financial Statistics.

American demand for yen in the foreign-exchange market: the rise in Japanese purchases
will raise the Japanese demand for dollars.

This adjustment process is described by Figures 12-3 and 12-4. The left side of Figure
12-3 shows the American demand for yen. The price of the yen is measured in dollars on
the vertical axis; the quantity of yen demanded is measured on the horizontal axis. The
demand curveDD is negatively sloped because an appreciation of the yen (an increase in its
dollar price) raises the dollar prices of Japanese goods and services, reduces the American
demand for them, and thus reduces the American demand for yen. When the dollar price
of the yen is OP, the quantity demanded is OU. When the yen appreciates to OP′, the
quantity demanded falls to OU′. The position of the American demand curve depends on
prices in Japan and the United States, income in the United States, and all of the other
variables affecting American demands for Japanese goods, services, and assets. The right
side of Figure 12-3 shows the Japanese demand curve for dollars. The price of the dollar is
measured in yen on the vertical axis; the quantity of dollars demanded is measured on the
horizontal axis. The demand curve D∗D∗ is negatively sloped for the same reason that DD
is negatively sloped. When the dollar price of the yen is OP on the left side, the yen price
of the dollar is OR on the right side, and the Japanese demand or dollars is OV. When the
yen appreciates to OP′ on the left side, the dollar depreciates to OR′ on the right side, and
the Japanese demand for dollars rises to OV ′. The position of the Japanese demand curve
depends on all of the other variables affecting Japanese demands for American goods,
services, and assets.

The two demand curves in Figure 12-3 cannot be used directly to determine the market-
clearing exchange rate. Their axes measure different things. But the Japanese demand curve
for dollars can be used to derive a Japanese supply curve of yen, which can then be combined
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FIGURE 12-3
Demand Curves for Yen and Dollars
The curve DD on the left shows the American demand for yen. The price of the yen is
measured on the vertical axis, and the quantity demanded on the horizontal axis. An
appreciation of the yen from OP to OP ′ reduces the quantity demanded from OU to OU′.
The curve D∗D∗ on the right shows the Japanese demand for dollars. The price of the
dollar is measured on the vertical axis, and the quantity demanded on the horizontal
axis. The appreciation of the yen from OP to OP ′ appears on the right as a depreciation
of the dollar from OR to OR′, and the quantity demanded rises from OV to OV ′. The
Japanese demand curve D∗D∗ can be used to derive a supply curve for yen. When the
dollar price of the yen is OP, so that the yen price of the dollar is OR, Japanese supply
OVFR yen. When the yen appreciates to OP ′, so that the dollar depreciates to OR′,
Japanese supply OV ′F ′R ′ yen. When D∗D∗ is elastic, OV ′F ′R ′ is larger than OVFR, and
the supply curve of yen is positively sloped; when D∗D∗ is inelastic, OV ′F ′R ′ is smaller
than OVFR, and the supply curve of yen is negatively sloped.

with the American demand curve for yen to determine the exchange rate. The supply of yen
is the quantity that Japanese will offer when they bid for dollars:

supply of yen = demand for dollars × yen per dollar.

When the dollar price of the yen is OP, the yen price of the dollar is OR, and the supply
of yen is OR × OV or OVFR yen. When the dollar price of the yen rises to OP′, the yen
price of the dollar falls to OR′, and the supply of yen is OV ′F ′R ′ yen. The quantity of yen
supplied can rise or fall when the price of the yen rises. It rises when the demand curve
D∗D∗ is elastic. It falls when D∗D∗ is inelastic.

In Figure 12-4, we copy the demand curve for yen, DD, from the left side of Figure 12-3
and add the supply curve of yen derived in the manner just described. The supply curve
SS is positively sloped when the Japanese demand curve D∗D∗ is elastic, and an increase
in the price of the yen raises the quantity supplied. The supply curve is negatively sloped
when D∗D∗ is inelastic, and an increase in the price reduces the quantity supplied. The
supply and demand curves intersect at E . This point gives the exchange rate that clears the
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FIGURE 12-4
Supply and Demand Curves for Yen
The demand curve DD comes from the left side of Figure 12-3. The supply curve SS is
derived from the demand curve D∗D∗ on the right side of Figure 12-3. (The supply curve
is positively sloped when D∗D∗ is elastic; it is negatively sloped when D∗D∗ is inelastic.)
As DD and SS intersect at E, OP is the market-clearing exchange rate. If the demand for
yen increases from DD to D′D′, there will be excess demand at the price OP. Under a
flexible exchange rate, the yen will appreciate to OP′. Under a pegged exchange rate,
governments will have to supply UU′′ yen to keep it from appreciating. The distance
UU′′ is the surplus in the Japanese balance of payments measured in yen. The area
UEE′′UU′′ is the deficit in the American balance of payments measured in dollars.

foreign-exchange market.6 When the price of the yen is OP, Americans demand OU yen,
and Japanese supply them.

To see how a flexible exchange rate functions, consider the effects of an increase in the
American demand for Japanese goods. It will raise the American demand for yen and shift
the demand curve from DD to D′D′. American banks may run down their holdings of yen
to satisfy their customers, but they must replenish those holdings eventually and they will
have to enter the foreign-exchange market to buy the necessary yen. There will be an excess
demand for yen equal to UU′′ at the initial exchange rate OP, and the yen will appreciate.
As it does so, however, Americans will reduce their purchases from Japan, moving along
D′D′ toward E ′, and Japanese will raise their purchases from the United States, moving
along SS toward E ′ (i.e., moving along D∗D∗ from F toward F ′ in Figure 12-3). When
they meet at E ′, the excess demand for yen is eliminated, and the exchange rate stabilizes
at OP′.

6We will call it a market-clearing rate, rather than an equilibrium rate, because E may not denote a
full-fledged equilibrium. Exchange rates can affect domestic prices and other variables. When this
happens, the curvesDD and SSwill move to new positions, changing the market-clearing rate. Hence,
we should not describe E as an equilibrium point (and OP as an equilibrium rate) unless we are sure
that all the effects of the exchange rate OP have worked themselves out in each country so that the
rate OP will be self-perpetuating.
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Table 12-3. Cash Component of the Balance of Payments for the United
States (thousands of dollars)

Item Credit Debit

Increase (+) in dollars held by foreign banks
Transactions (a) through (g) 25

Increase (−) in foreign currencies held by U.S. banks
Transactions (a) through (g) 365
Boston bank in yen (h) 175
Net increase (−) 190

Increase (−) in U.S. reserve assets
Balance in yen with Bank of Japan (h) 175

Adjustment Under Pegged Exchange Rates

Under a system of pegged exchange rates, banks regulate their inventories much
as they do with flexible rates, but their purchases and sales of currencies can have only
small effects on exchange rates. Governments announce and maintain official prices for
their currencies, known as parities or central rates, and keep acutal exchange rates close to
those official rates. If there is a pegged rate between the dollar and yen, and the Boston bank
begins to bid for yen, one of the two governments will intervene on the foreign-exchange
market. It will prevent the yen from appreciating by providing the yen demanded by the
Boston bank and accepting the dollars offered.

The immediate effects of intervention show up in the balance-of-payments accounts.
Table 12-3 reproduces a summary of the cash component from Table 12-1 and adds a new
transaction:

(h) The Boston bank buys $175,000 worth of yen, and the U.S. Treasury supplies
them, drawing on its balance with the Bank of Japan. The Boston bank’s purchase
appears as a debit in the cash component of the capital account (an increase in
foreign currencies held by U.S. banks). The U.S. Treasury’s sale appears as a
credit on a new line, showing changes in official reserve assets.

The two new entries have no net effect on the cash component or the capital account.
Changes in official reserves, however, have great significance. First, they differentiate a
pegged-rate system from a flexible-rate system. Second, they have important consequences
for national money supplies. That is why changes in reserves are used to measure the overall
surplus or deficit in the balance of payments. In this particular case, the United States has an
overall deficit, because it has lost reserves. Note that there can be no balance-of-payments
surplus or deficit under a freely flexible exchange rate. Changes in reserves do not occur
unless some government intervenes to influence exchange rates.

Intervention can be shown in Figure 12-4. Suppose that the dollar price of the yen is
pegged officially at OP. When DD and SS intersect at E , the foreign-exchange market
clears without intervention, and there is no surplus or deficit in the balance of payments.
When DD shifts to D′D′, however, there is an excess demand for yen, and one of the
governments must intervene to keep the exchange rate pegged at OP. It must sell UU′′ yen
and take up UEE′′U′ dollars.
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If the U.S. authorities intervene, their yen reserves will fall, and the U.S. balance-of-
payments deficit will be UEE′′U′′ dollars. There will be no change in Japanese reserves,
but Japan will still show a balance-of-payments surplus of UU′′ yen. The reduction in U.S.
reserves appears in the Japanese cash account as a reduction in Japanese liabilities to a
foreign official institution, which is treated as being equivalent to an increase in Japanese
reserve assets. If the Japanese authorities intervene, their dollar reserves will rise, and the
Japanese surplus will still be UU′′ yen. There will be no change in U.S. reserves, but the
United States will still show a balance-of-payments deficit, because the increase in Japanese
reserves appears in the U.S. cash account as an increase in U.S. liabilities to a foreign official
institution and is treated as being equivalent to a decrease in U.S. reserves.

When exchange rates are pegged permanently, they cannot contribute to the adjustment
process. What can take their place? Clearly, the supply and demand curves in Figure 12-4
must be made to move. The demand curve must be driven to the left or the supply curve to
the right, until they intersect at a point on the line PE′′. They will thus eliminate the excess
demand for yen and the need for further intervention, without a change in the exchange rate.

Many forces can contribute to this adjustment process. The mix will depend in part on
the reasons for the initial increase in the American demand for yen. But the money-supply
changes induced by intervention will play a key role. The American money supply will fall,
raising American interest rates, reducing American income and absorption, and reducing
American prices. The Japanese money supply will rise, reducing Japanese interest rates,
raising Japanese income and absorption, and raising Japanese prices. All these events will
contribute to the requisite shifts in the demand and supply curves. They are examined in
subsequent chapters.

Intervention and the Money Supply

Why does intervention affect the money supply? When the U.S. Treasury sells
yen to a Boston bank to keep the yen from appreciating, the Boston bank will instruct
it to deposit the yen at the Japanese commercial bank where the Boston bank holds its
working balance; the Treasury will therefore ask the Bank of Japan to transfer $175,000
worth of yen from the Treasury’s account at the Bank of Japan to the account of the Japanese
commercial bank, which will in turn credit the account of the Boston Bank. At the same
time, the Treasury will instruct the Boston bank to deposit the corresponding dollars in the
Treasury’s account at the Federal Reserve Bank of Boston; the Boston bank will therefore
ask the Federal Reserve Bank to deduct $175,000 from the Boston bank’s member-bank
balance at the Federal Reserve Bank and add it to the Treasury’s account.

The U.S. Treasury will hold more dollars and fewer yen. These are the changes in its
balance sheet (measured in thousands of dollars):

U.S. TREASURY

Assets Liabilities

Reserves (yen) at
Bank of Japan −175

Balance at FRB
of Boston +175

The Federal Reserve Bank of Boston has larger liabilities to the U.S. Treasury but smaller
liabilities to the Boston commercial bank:
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FEDERAL RESERVE BANK OF BOSTON

Assets Liabilities

Treasury balance +175
Member-bank balance

of Boston bank −175

The Boston commerical bank has fewer dollars on deposit with the Federal Reserve Bank
but more yen in its account with a Japanese commericial bank:

BOSTON COMMERCIAL BANK

Assets Liabilities

Member-bank balance
at FRB of Boston −175

Balance (yen) at
Japanese bank +175

The most important change, however, is yet to come.
The member-bank balance held by the Boston bank at the Federal Reserve Bank is part

of the cash reserve that it must hold against its own deposit liabilities. If that balance falls,
and the bank does not have any excess reserves, it must cut back its loans and investments to
replenish its cash reserves. This will trigger a complicated process that can lead to a contrac-
tion in the total American money supply many times larger than the initial cut, with the size
of the multiple depending on the quantity of excess reserves held by the whole banking sys-
tem and the reserve requirement imposed by the Federal Reserve System. If banks have no
excess reserves and the reserve requirement is 20 percent, the reduction in the Boston bank’s
member-bank balance will produce a fivefold reduction in the American money supply.7

A similar process will occur in Japan but will run the other way. When the Bank of Japan
transfers yen to a Japanese commercial bank at the request of the U.S. Treasury, it adds
to the commericial bank’s cash reserves, and the bank can start to increase its loans and
deposits. The Japanese money supply will start to grow.

Sterilizing the Effects of Intervention

Intervention in the foreign-exchange market amounts, in effect, to a tightening
or easing of monetary policy. When a government or central bank intervenes to keep its
currency from depreciating, the money supply falls; when it intervenes to keep its currency
from appreciating, the money supply rises. These money-supply changes trigger the ad-
justment process that restore equilibrium in the foreign-exchange market. We have already
noted, however, that the adjustment process depresses aggregate demand (absorption), out-
put, and prices in the weak-currency country and raises them in the strong-currency country.
Therefore, the money-supply effects of intervention may interfere with the pursuit of other
policy objectives, such as price stability and full employment. When conflicts of this sort
arise, central banks may sterilize the effects of intervention by offsetting the changes in
commercial-bank reserves.

7Note that two types of reserves are affected by intervention—the official reserve assets of the gov-
ernment or central bank undertaking the intervention, and the cash reserves of commercial banks. Be
careful not to confuse them.
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When the U.S. Treasury sold yen for dollars in the previous example, it reduced the
cash reserves U.S. commercial banks. To replenish those reserves and keep the money
supply from falling, the Federal Reserve System can make an open-market purchase of
domestic bonds. To offset the $175,000 reduction in the member-bank balance of the Boston
commercial bank, the Federal Reserve System can purchase $175,000 of government bonds
on the open market, paying with a check drawn on itself (i.e., the Federal Reserve Bank of
Boston). To keep matters simple, suppose that the seller of the bonds deposits that check
with the Boston bank involved in the original foreign-exchange transaction. The Boston
bank will credit the seller’s bank account and send the check to the Federal Reserve Bank,
which will credit the commercial bank’s member-bank balance. This open-market purchase
adds to the assets and liabilities of the Federal Reserve Bank:

FEDERAL RESERVE BANK OF BOSTON

Assets Liabilities

U.S. government bonds +175 Member-bank balance
of Boston bank +175

When we consolidate this transaction with the previous transaction, reflecting the effects of
intervention, we see that there is no net change in the member-bank balance of the Boston
commercial bank:

FEDERAL RESERVE BANK OF BOSTON

Assets Liabilities

U.S. government bonds +175 Treasury balance +175

Therefore, there is no need for the money supply to contract.
In subsequent chapters, we will show that sterilized intervention is not effective when

domestic and foreign financial markets are tightly integrated. Even when it is effective,
moreover, it may not be prudent. By insulating the money supply, it can interfere with the
adjustment process required to restore equilibrium in the foreign-exchange market. Hence,
the weak-currency country must go on intervening to keep its currency from depreciating
and may run out of official reserves. Sterilized intervention may be most sensible when
there are strong reasons to believe that the weakness of a currency is temporary. In that
case, there is no need to reduce aggregate demand in order to restore equilibrium in the
foreign-exchange market. It will reestablish itself.

Adjustment Under the Gold Standard

If currencies were pegged to gold, as they were before World War I, exchange rates
would be pegged, too, and money-supply changes would take place automatically, without
official intervention on foreign-exchange markets.

Under the gold standard, each government defined the value of its currency in grains or
ounces of gold metal, then stood ready to buy and sell gold for its currency. Some govern-
ments went further, issuing gold coins, but this was not vital. The gold-standard mechanism
worked equally well when governments issued paper money in exchange for gold, so that
any change in official gold holdings caused an equal change in the supply of paper money.

When currencies were pegged to gold and governments were willing to deal in gold with
private citizens as well as with other governments, gold could be used to trade one currency
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for another, and an implicit exchange rate was established between each pair of currencies.
If the French franc was redeemable in gold at 140 francs per ounce, and the U.S. dollar was
redeemable at $35 per ounce, $35 could be used to buy an ounce of gold, which could be
used in turn to buy 140 francs. Therefore, a dollar would buy 4 francs. Actual exchange
rates could fluctuate a bit, because governments charged small commissions on their gold
transactions and traders had to pay the costs of shipping gold from one country to another.
When an exchange rate moved outside the boundaries set by those commissions and costs,
however, someone could profit by engaging in arbitrage.

An arbitrageurwould buy gold with the currency that was priced below its gold parity in
the foreign-exchange market, sell the gold for the currency that was priced above its gold
parity, and then sell the second currency for the first. Suppose that the franc rose from $0.25
to $0.27 and that it cost $0.10 in commissions and freight to ship an ounce of gold from New
York to Paris. An arbitrageur could buy 1,000 ounces of gold from the U.S. Treasury and
ship them to Paris at a total cost of $35,100 ($35,000 for the gold and $100 in transactions
costs). He could sell the gold to the Bank of France for 140,000 francs and then sell the
francs for dollars in the foreign-exchange market for $0.27 × 140,000 or $37,800. His profit
would be $37,800 − $35,100, or $2,700. The arbitrageur would earn nearly 7 percent on
capital in a matter of days! In the process, moreover, the arbitrageur would help to reduce
the price of the franc by selling francs for dollars at the end of the three-part transaction.
He would thus help to keep the actual exchange rate close to its gold parity. Finally, the
arbitrageur’s transactions would alter national money supplies. In this example, they would
increase the supply of francs and decrease the supply of dollars, and these are the changes
needed for balance-of-payments adjustment.

Every so often, someone calls for a return to the gold standard. But practice was messier
than theory, even in the nineteenth century. Governments went on and off the gold standard,
back and forth between pegged and flexible exchange rates. Furthermore, they interfered
with the money-supply effects that gold flows were supposed to produce automatically.
Most economists are convinced that the gold standard can be no better than most other
methods of pegging exchange rates.

SUMMARY

The macroeconomic analysis of open economies is concerned with the effects of
international transactions on output, employment, and the price level and the effects of
these in turn on the balance of payments and exchange rate. It is also concerned with the
implications of openness and of exchange-rate arrangements for the functioning of monetary
and fiscal policies.

A country’s international transactions are described by its balance-of-payments accounts.
Purchases and sales of goods and services appear in the current account, as do investment-
income flows. Credit items in the current account are those that raise domestic income;
debit items are those that raise foreign income. Purchases and sales of real and financial as-
sets appear in the capital account, along with changes in cash balances, including officially
held balances described as reserves. Credit items in the capital account (capital inflows) are
those that increase foreign claims on the domestic economy or decrease domestic claims on
foreigners; debit items (capital outflows) are those that decrease foreign claims or increase
domestic claims.
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All transactions appear twice in the balance-of-payments accounts, once with each sign.
Therefore, total credits equal total debits, and the balances on current and capital accounts
always add up to zero. It is useful, however, to single out changes in official reserves to
measure the overall surplus or deficit in the balance of payments. They reflect offical in-
tervention in foreign-exchange markets to peg or influence exchange rates. Under a freely
flexible exchange rate, there can be no such surplus or deficit because there is no interven-
tion. Under a pegged exchange rate, the surplus or deficit measures the amount of official
intervention that was needed to prevent the exchange rate from changing.

Most transactions that appear in balance-of-payments accounts show up in the foreign-
exchange market. Typically, those that appear as credits are reflected in the foreign demand
for the domestic currency, and those that appear as debits are reflected in the domestic
demand for foreign currency. These demands, moreover, depend on the exchange rate. A
depreciation of the domestic currency reduces the domestic demand for foreign currency
by raising the domestic-currency prices of foreign goods, services, and assets. It raises
the foreign demand for the domestic currency by reducing the foreign-currency prices of
domestic goods, services, and assets. The foreign demand for the domestic currency can be
expressed as the foreign supply of the foreign currency, which can be used together with
the domestic demand for that currency to identify the market-clearing exchange rate.

Under a flexible exchange rate, the domestic currency will depreciate in response to an
excess demand for foreign currency. The depreciation, in turn, will reduce the domestic
demand for foreign goods, services, and assets, curbing the demand for foreign currency,
and will raise the foreign demand for domestic goods, services, and assets, boosting the
supply of foreign currency. These adjustments will eliminate the excess demand.

Under a pegged exchange rate, official intervention will prevent any change in the ex-
change rate, but it will initiate monetary changes that also eliminate the excess demand. The
domestic money supply will fall, reducing domestic expenditure and the domestic demand
for foreign currency. The foreign money supply will rise, stimulating foreign expenditure
and the foreign demand for the domestic currency. A gold standard is one way to peg ex-
change rates and induce these monetary changes automatically. Central banks sometime
sterilize the monetary effects of intervention in the foreign-exchange market; they make
open-market purchases or sales of domestic bonds to prevent the money supply from chang-
ing. These operations interfere with the adjustment process but may sometimes be justified.

Transactions that appear in the current account of the balance of payments also appear in
the national-income accounts. Exports add to the demand for domestic goods and services.
Imports supplement supplies on domestic markets. The current-account balance is equal to
the difference between output and absorption. It is also equal to the sum of two internal
balances, the private-sector surplus (saving minus investment) and the public-sector surplus
(tax revenue minus government spending).

RECOMMENDED READINGS

Some matters covered in this chapter are treated more thoroughly in subsequent chapters,
and lists of readings are appended to those chapters. Here are readings that deal with balance-of-
payments accounts, the foreign-exchange market, and the links between them:

On the problem of defining surpluses and deficits in the balance-of-payments accounts,
see The Balance of Payments Statistics of the United States: Report of the Review Committee for
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Balance of Payments Statistics (Washington, D.C.: Government Printing Office, 1965), ch. 9. Sev-
eral years ago, the U.S. government decided not to publish any measure of surplus or deficit; for
reactions and comments, see Robert M. Stern et al., The Presentation of the U.S. Balance of Pay-
ments: A Symposium, Essays in International Finance 123 (Princeton, N.J.: International Finance Sec-
tion, Princeton University, 1977). On the problems of collecting and improving balance-of-payments
statistics, see Anne Y. Kester, ed., Behind the Numbers (Washington, D.C.: National Academy Press,
1992).

Some of the problems involved in sterilizing intervention are examined in Jeffrey A. Frankel,
“Sterilization of Money Inflows: Difficult (Calvo) or Easy (Reisen)?,” Estudios de Economia, 24
(December 1997). The workings of the gold standard are analyzed in Barry Eichengreen, ed., The
Gold Standard in Theory and History (New York and London: Methuen, 1985).

QUESTIONS AND PROBLEMS

(1) Organize the transactions listed below into a balance-of-payments table for Japan and
show how they affect the balance sheet of Japanese commercial banks.

(a) A Japanese firm sells =Y200 million of microchips to a French firm, which pays in yen
bought from a French bank that keeps a deposit with a bank in Tokyo.

(b) A Japanese insurance company buys =Y150 million worth of U.S. government securities,
paying in dollars bought from a Japanese bank that keeps a deposit with a bank in New
York.

(c) A Japanese subsidiary of a German firm pays a =Y50 million dividend to that firm, which,
uses the yen to buy euros from a German bank that keeps a deposit with a bank in Tokyo.

Can you identify a surplus or deficit in the Japanese balance of payments? Explain.
(2) Suppose that the German bank in transaction (c) does not want to hold more yen and

seeks to sell them for euros on the foreign-exchange market. The Bank of Japan intervenes to keep
the exchange rate from changing, using its holdings of euros at the European Central Bank. Add
this transaction to the Japanese capital account and the Japanese banks’ balance sheet. How does
it affect the balance sheet of the Bank of Japan? What has happened to the reserves of Japanese
commercial banks? What has happened, if anything, to the surplus or deficit in the Japanese balance
of payments?

(3) The Bank of Japan wants to sterilize the monetary effects of its intervention at (2). What
should it do? Show the effects on the balance sheet of the Bank of Japan.

(4) The U.S. dollar is used as a “vehicle currency” in foreign-exchange markets. Hence, the
German bank that wants to sell yen for euros at (2) may sell yen for dollars and then sell dollars for
euros. Furthermore, the Bank of Japan may intervene in dollars to keep the yen from depreciating,
and the European Central Bank may intervene in dollars to keep the euro from appreciating. If the
Bank of Japan and European Central Bank hold their dollar balances at the Federal Reserve Bank of
New York, how will their interventions appear on its balance sheet? Will they affect the U.S. money
supply?

(5) Organize the transactions listed below into a balance-of-payments table for the United
States, attaching appropriate signs to the entries. (If you get the signs right, total credits will equal
total debits and you will not need to add an errors-and-omissions item.)

Merchandise imports 110
Foreign direct investment by U.S. firms 40
Interest payments to foreigners 25
Merchandise exports 140
Increase in foreign-currency holdings of U.S. banks 60
Increase in dollar holdings of foreign official institutions 30
Foreign purchases of U.S. corporate securities 50
Foreign tourist spending in the United States 15

Compute the balances on current and capital accounts and the overall balance.
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300 The Balance of Payments and the Foreign-Exchange Market

(6) Use the relevant numbers in your answer to (5) and some or all of the numbers shown
below to calculate U.S. national income:

Consumption 400
Government spending 150
Saving 80
Investment 75

Is the government running a budget surplus or deficit?
(7) Use supply and demand curves to describe a foreign-exchange market in which U.S.

dollars are traded against euros. Begin with a market-clearing situation, showing the exchange rate
and the quantities of dollars and eures traded. Then show how an increase in the German demand for
U.S. goods affects the situation when the exchange rate floats freely. Is the exchange-rate change an
appreciation or depreciation of the dollar? If the German government intervenes to keep the exchange
rate from changing, will it buy or sell dollars? How many?
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13

Incomes and the
Current Account

THE ISSUES

This chapter begins with an overview of the adjustment process and goes on to
introduce some strategic assumptions that will help us sort out the principal elements in
that process. Thereafter, it examines three issues:

• How income and output are modified by international trade.

• How trade leads to economic interdependence.

• How trade can produce policy conflicts within and between individual countries.

The chapter will not analyze these issues completely. We will return to them frequently in
subsequent chapters.

ELEMENTS IN THE ADJUSTMENT PROCESS

Chapter 12 used supply and demand curves to show how balance-of-payments
adjustment is reflected in the foreign-exchange market. Under a flexible exchange rate,
movements along the curves play the leading role. Under a pegged exchange rate, move-
ments of the curves themselves play the leading role.

To review the main lines of the analysis, consider the effects of an increase in the domestic
demand for foreign goods, services, or assets. It raises the domestic demand for foreign
currencies, depleting dealers’ inventories. Dealers enter the foreign-exchange market to
rebuild those inventories, causing an outward shift in the demand curve for foreign currency.
There is an excess demand for foreign currency at the initial exchange rate and, therefore,
an excess supply of domestic currency.

If the exchange rate isflexible, the domestic currency depreciates. Foreign goods, services,
and assets become more expensive in domestic markets, because the currency needed to
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buy them has become more expensive. Domestic buyers cut back their purchases, reducing
the domestic demand for foreign currency. Domestic goods, services, and assets become
cheaper in foreign markets. Foreign buyers step up their purchases, raising the foreign
demand for domestic currency. These events show up as movements along the supply and
demand curves.

If the exchange rate is pegged, an excess demand for foreign currency must be met
by official intervention on the foreign-exchange market. One or both of the governments
concerned must sell the foreign currency, meeting the excess demand, and thus buy the
domestic currency, absorbing the excess supply. Intervention reduces the cash reserves of
the domestic banks and raises those of the foreign banks. The domestic money supply
contracts, depressing aggregate domestic demand and reducing the domestic demand for
imports. The foreign money supply expands, stimulating aggregate foreign demand and
raising the foreign demand for imports. The demand for the foreign currency falls, and the
demand for the domestic currency rises, even though the exchange rate does not change.
These events show up as shifts of the supply and demand curves.

But there are other elements in the adjustment process. A complete analysis must look
first at the reason for the increase in the demand for the foreign currency.

Suppose that the increase in demand is caused by a change in tastes—a switch in domes-
tic demand from domestic to foreign goods. This will depress aggregate domestic demand,
which will reduce the domestic demand for imports. Similarly, it will raise aggregate for-
eign demand, which will raise the foreign demand for imports. The income effects of the
disturbance will work directly to reduce the excess demand for the foreign currency caused
by the initial change in tastes.

Suppose that the increase in demand for the foreign currency is caused by a change in
asset preferences—a switch by domestic asset holders from domestic to foreign bonds.
As those asset holders sell domestic bonds, the prices of those bonds will fall, raising the
domestic interest rate. This will depress aggregate domestic demand and thus reduce the
domestic demand for imports. As asset holders buy foreign bonds, the prices of those bonds
will rise, reducing the foreign interest rate. That will stimulate aggregate foreign demand
and raise the foreign demand for imports. Once again, the income effects of the disturbance
will reduce the excess demand for the foreign currency caused by the initial disturbance.

Therefore, we must trace carefully the ramifications of any disturbance, showing its direct
effects on supply and demand conditions in the foreign-exchange market and its effects on
every other variable that impinges indirectly on that market. The character of the adjustment
process will depend on the nature of the disturbance, the exchange-rate regime, the extent
of integration between home and foreign markets, especially between asset markets, and
the policy responses of the governments concerned. It would be tiresome to trace in detail
all the effects of every disturbance, but that is not necessary. We can learn a great deal by
looking at a few disturbances and a small number of responses.

In this chapter and the next, we concentrate on two disturbances, switches in demand
between home and foreign goods and shifts in the level of aggregate demand. We also con-
centrate on two responses, income effects and price effects. These are the chief ingredients
of the adjustment process affecting the current account. In Chapter 15, we will go on to
examine capital flows and interest-rate effects and combine them with income and price
effects to describe the workings of domestic policies in an open economy. In Chapter 16,
we will extend the analysis by showing how expectations affect capital movements and
exchange rates.
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STRATEGIC SIMPLIFICATIONS

In recent work on the balance of payments and on exchange-rate behavior, econo-
mists have emphasized the implications of economic integration. When national economies
are tightly linked, one country’s markets for goods and assets are influenced heavily by
events in other countries’ markets. Prices and interest rates are determined jointly at home
and abroad. Domestic policies have rather limited effects on the domestic economy. There
has also been a tendency to focus on long-run equilibria, in which wage rates have adjusted
fully to changes in the demand for labor, and stocks of assets, including money, have adjusted
fully to the corresponding flows.

These analytical strategies reflect recent experience, notably the discovery that national
price levels are strongly affected by price changes in international markets. Changes in
the world price of oil afford the most dramatic examples. The strategies likewise reflect
recent developments in macroeconomic theory, which has come to stress, too strongly
perhaps, the limited effectiveness of macroeconomic policies, even in closed economies.
Some economists argue that monetary policy cannot have any permanent effect on the real
side of the economy—on output or employment. Going further, some say that monetary
policy cannot even have temporary effects unless a change in policy comes as a surprise
to the private sector (or contractual arrangements prevent workers, firms, and households
from adjusting their behavior right away). This new view depends partly on the strong
assumption that workers,firms, and households have rational expectations; they are assumed
to anticipate correctly the economy’s response to any disturbance or policy change and then
to behave in ways that neutralize the consequences.

Some of this recent work will be examined in subsequent chapters, which present macroe-
conomic models in which markets are very closely integrated. Those chapters will not adopt
the controversial thesis that policies are neutralized by private behavior. Nevertheless, they
will show how economic integration can dilute the effects of monetary and fiscal policies,
even in the absence of rational expectations, and how it can cause the effects of those policies
to wear off eventually.

For a while, however, we will adopt an older and simpler approach. We will add interna-
tional transactions to a closed economy without changing to any significant degree the ways
in which its markets work. Furthermore, we will concentrate on the short or medium run,
in which wages and prices tend to be rigid and stocks of assets do not change appreciably.
We will, in fact, adopt three strong assumptions:

1. Home and foreign prices are completely fixed and thus unaffected by dis-
turbances or policies or by the adjustment process set in motion by them. The
price effects studied in the next chapter will come entirely from changes in ex-
change rates, not in the home prices of home goods or the foreign prices of foreign
goods.

2. The economy is too small to influence aggregate demand, output, or employ-
ment in the outside world. In other words, we disregard the foreign repercussions
of domestic events.

3. When the exchange rate is pegged, the central bank defends it by steril-
ized intervention. Hence, a balance-of-payments surplus or deficit does not affect
the money supply. Furthermore, capital movements are not sensitive to interest
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rates, so the central bank can set the domestic interest rate by open-market oper-
ations.1

The first assumption is unrealistic, even as a representation of short-run price rigidity. It
is very useful, however, because it us allows to equate nominal and real changes. When a
disturbance raises GDP at current prices, we will be able to say that it raises realGDP to the
same extent, which raises domestic employment. The second assumption is less extreme,
but clearly inappropriate for studying relationships among large economies like those of
the United States, Western Europe, and Japan. We will therefore abandon it later in this
chapter, when we study interactions between large economies. The limitations of the third
assumption were mentioned in Chapter 12. A central bank cannot use sterilized intervention
without running the risk that it will exhaust its reserves. Furthermore, sterilized intervention
is ineffective when financial markets are tightly integrated. We postpone that issue, however,
by assuming temporarily that capital flows do not respond to interest rates—the assumption
that also allows us to say that the central bank conducts monetary policy by setting the
domestic interest rate.

INCOME, IMPORTS, AND THE MULTIPLIER

In Chapter 12, we examined the national-income accounts for an open economy.
Exports of goods and services were added to consumption, investment, and government
spending to define aggregate demand in the domestic market, and imports of goods and
services were subtracted from aggregate demand to define gross domestic product. Using
the same notation as before,

Y =C + I + G + X − M. (1)

We also saw that the current-account balance is equal to the sum of two domestic balances:

X − M = (S − I ) + (T − G). (2)

The first term on the right side is the private-sector balance, the difference between saving
and investment; the second is the public-sector balance, the difference between tax revenue
and government spending.

The discussion in Chapter 12 did not distinguish between nominal and real amounts; it
derived the equations shown above without saying whether the variables are measured at
current or constant prices. In this chapter, they are measured at constant prices, because
we have assumed that prices do not change. Therefore, they refer to quantities produced,
consumed, and traded. Furthermore, the second assumption made above, that there are no
foreign repercussions, allows us to show how production and employment are determined
in a small open economy.

1To raise the domestic interest rate, the central bank wil make an open-market sale. The sale will reduce
the supply of money but raise the supply of bonds available to the public. Accordingly, it will reduce
bond prices and raise the interest rate.
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We start with the familiar case of a closed economy, but introduce some new notation
and use methods slightly different from those in elementary textbooks.

The Multiplier for a Closed Economy

A closed economy has no exports or imports (X = M = 0). Therefore, equation
(2) can be rewritten as

S= I + (G − T ). (3)

To simplify it further, use D to define the public-sector (budget) deficit:

D=G − T,

so that

S= I + D. (3a)

Finally, convert equation (3a) into a statement about changes,

dS= dI+ dD, (4)

where dS is the change in saving, and so on.
In closed and open economies alike, saving rises with income and with the interest rate,

denoted here by r , but it can also change autonomously (i.e., for reasons unrelated to the
behavior of any other variable being studied). Therefore,

dS= s dY+ Sr dr+ dSa . (5)

Here, s is the marginal propensity to save, the fraction of any increase in income that goes
to saving rather than consumption; Sr is the increase in saving induced by an increase in
the interest rate; and dSa is an increase in saving that takes place autonomously, for reasons
unrelated to income or the interest rate.2

Investment depends on many variables, including the size of the capital stock, the intensity
with which it is utilized, and the rate at which it depreciates. It also depends on the interest
rate, which is the only variable included here:

dI= Ir dr+ dIa, (6)

where Ir is the decrease in investment induced by an increase in the interest rate, and dIa

is an autonomous increase in investment (taking account implicitly of other variables that

2In many models, saving depends on disposable income (income after taxes) rather than total income.
That specification may be more realistic, but it complicates the exposition in unnecessary ways. The
specification in equation (5) has two implications. First, an increase in taxes is matched fully by a fall
in consumption, rather than being divided between consumption and saving. Second, an increase in
government spending balanced by an increase in taxes does not affect income; the “balanced-budget
multiplier” is zero. (In Chapter 18, saving will depend on wealth in addition to income and the interest
rate.)
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306 Incomes and the Current Account

affect investment). Note that Ir is negative, whereas Sr is positive. An increase in the interest
rate reduces investment but raises saving.

The size of the budget deficit depends on many decisions and events. An increase in
income, for example, raises tax revenues even when tax rates are fixed. It is hard to forecast
the budget deficit, let alone control it. But we will assume that D changes only when the
government decides to change it. Politicians would laugh—or cry—at this assumption, but
it is the easiest way to include fiscal policy in the analysis.

Returning to equation (4), substitute the right sides of equations (5) and (6) for the changes
in saving and investment:

s dY+ Sr dr+ dSa = Ir dr+ dIa + dD. (4a)

Now move Sr dr and dSa to the right side of this equation and divide both sides by the
marginal propensity to save:

dY= 1
s

[(dIa − dSa) + dD− (Sr − Ir ) dr]. (7)

Finally, simplify equation (7) by defining two new terms:

dAa = dIa − dSa,

dAg = dD− (Sr − Ir ) dr.

The first term is the autonomous change in domestic expenditure (absorption); it will be
positive when there is an autonomous increase in investment larger than the autonomous
increase in saving. (An autonomous increase in saving is independent of income, by defini-
tion, and must therefore be matched by a reduction in consumption. That is why it reduces
autonomous expenditure.) The second term is the change in domestic expenditure induced
by government policies. It will be positive when the government raises its budget deficit
(runs a less restrictive fiscal policy) or when the central bank reduces the interest rate (runs
a less restrictive monetary policy). Putting these terms into equation (7), we have

dY= 1
s

(dAa + dAg). (7a)

This formulation may look new, because of the notation, but it makes a familiar statement.
Output, income, and employment, represented by Y , increase by a multiple of any au-
tonomous or policy-induced increase in expenditure. The multiplier is 1/s, which is larger
than 1 because s is smaller than 1.3

The story told by equation (7a) is illustrated in Figure 13-1. The line OS describes
the relationship between changes in saving and changes in income; its slope equals the
marginal propensity to save. When autonomous and policy-induced expenditures add up to
OA, income is OY. When they rise to OA ′, income rises to OY ′.

3Equation (7a) may look more familiar when written differently. Write c + s = 1, where c is the
marginal propensity to consume. As s = 1 − c, equation (7a) becomes

dY= 1
1 − c

(dAa + dAg).
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FIGURE 13-1
Income Determination in a Closed Economy
The slope of OS is the marginal propensity to save. When autonomous and policy-
induced expenditure total OA, income is OY. When they rise to OA ′, income rises to
OY ′. The increase in income is larger than the increase in autonomous expenditure.

The Multiplier for an Open Economy

When analyzing an open economy, we must work with equation (2), containing X
and M , exports and imports of goods and services. It can be rewritten as

S + M = I + D + X. (2a)

Converting it into a statement about changes, we have

dS+ dM= dI+ dD+ dX, (8)

which contains the changes in imports and exports along with the terms for the closed
economy.

A country’s imports of goods and services depend on prices at home and abroad, the
exchange rate, and the country’s income. Prices are constant here, however, and we will
hold the exchange rate constant temporarily. Therefore, the change in imports of goods and
services can be written as

dM=m dY+ dMa, (9)

where m is the marginal propensity to import, the fraction of any increase in income that is
spent on imports, and dMa is an autonomous increase in imports. Note that an autonomous
increase in imports reduces the demand for domestic goods. Because it takes place inde-
pendently of income, it cannot affect absorption directly. When absorption is unchanged,
however, an increase in the demand for imports necessarily involves a switch from home
to foreign goods.

A country’s exports of goods and services depend on prices, the exchange rate, and
foreign income, so our price and exchange-rate assumptions allows us to write

dX=m ∗ dY∗ + dXa, (10)
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308 Incomes and the Current Account

wherem ∗ is the foreign marginal propensity to import, dY∗ is the change in foreign income,
and dXa is an autonomous increase in exports, a switch in foreign demand from foreign to
home goods.

Returning to equation (8), substitute the right sides of equations (5) and (6) for the changes
in saving and investment, and substitute the right sides of equations (9) and (10) for the
changes in imports and exports:

(s dY+ Sr dr+ dSa) + (m dY+ dMa) = (Ir dr+ dIa) + dD+ (m ∗ dY∗ + dXa). (8a)

Move Sr dr, dSa , and dMa to the right side of this equation, collect the income terms, and
divide both sides by the sum of the marginal propensities to save and import:

dY= 1
s + m

[(dIa − dSa) + dD− (Sr − Ir ) dr+ (dXa − dMa) +m ∗ dY∗]. (11)

This equation can be simplified by using the expressions for autonomous and policy-induced
changes in expenditure and by introducing one more expression:

dNa = (dXa − dMa) +m∗ dY∗.

This is the autonomous change in net exports of goods and services and thus the autonomous
change in the current-account balance. It contains the autonomous switches in domestic
and foreign demands and the income-induced change in foreign demand. (We can treat this
particular income-induced change as being autonomous here because we have assumed
that the domestic economy is too small to influence other countries’ incomes.) Using the
definitions of dNa , dAa , and dAg given above, we can greatly simplify equation (11):

dY= 1
s + m

(dAa + dAg + dNa). (11a)

This equation differs in two important ways from equation (7a), its closed-economy counter-
part. First, the multiplier is 1/(s +m), which is smaller than 1/s. There are two “leakages”
from the domestic income stream, one into saving and the other into imports. Second, there
is an additional influence on income—the autonomous change in net exports reflecting the
switches in domestic and foreign demand and the change in foreign income.

Income Changes and the Current Account

How do income changes affect the current-account balance? Use N to denote net
exports of goods and services,

N = X − M, (12)

so that

dN= dX− dM. (13)
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Now use the right sides of equations (9) and (10) to replace the changes in imports and
exports:

dN= (m ∗ dY∗ + dXa) − (m dY+ dMa) = dNa − m dY. (13a)

Finally, use the right side of equation (11a) to replace the change in income:

dN= dNa − m
1

s + m
(dAa + dAg + dNa). (13b)

Putting the whole of the right side over a common denominator and gathering terms together,
we have

dN= s
s + m

dNa − m
s + m

(dAa + dAg). (13c)

This equation makes two statements: First, an autonomous increase in net exports improves
the current-account balance. The improvement, however, is smaller than the autonomous
increase itself; it is multiplied by s/(s +m). The autonomous increase in net exports raises
domestic income, which means that it raises imports, reducing the improvement in the
current-account balance. Second, an autonomous or policy-induced increase in domestic
expenditure worsens the current-account balance. By raising income, it raises the demand
for imports.

These results are illustrated in Figure 13-2, which builds on Figure 13-1. The slope
of OS is the marginal propensity to save. The slope of OF is the sum of the marginal
propensities to save and import. (The difference between their slopes is therefore the
marginal propensity to import.) When OE is the sum of autonomous and policy-induced
expenditures, including the autonomous component of net exports, income is OY. When
that sum rises to OE ′, income rises to OY ′. The increase in income is smaller than in
Figure 13-1, because the multiplier is 1/(s + m) rather than 1/s. The line NX shows
the relationship between income and net exports (the current-account balance); its slope
is equal in absolute value to the marginal propensity to import. When the autonomous
component of net exports is ON and income is OY, the current account is exactly
balanced.

When income rises to OY ′, net exports change, but we must know why income rises
if we are to know how they change. When EE ′ represents an autonomous or policy-
induced increase in domestic expenditure, net exports fall to OB ′. The increase in income
raises imports, driving the current account into deficit. But when EE ′ represents an auto-
nomous increase in net exports, NX shifts upward to N ′X ′, and net exports rise to OB ′′.
The switch in expenditure raises net exports, driving the current account into surplus. The
surplus, however, is smaller than the autonomous increase in net exports.

This last example illustrates a point made in Chapter 12. The nature of balance-of-
payments adjustment depends on the type of disturbance involved. Turning the previous
example around, consider an autonomous switch in expenditure from home to foreign
goods. Taken by itself, it would reduce net exports by the full amount of the switch in
expenditure. The actual reduction will be smaller, however, because income falls, reducing
the demand for imports. The induced fall in income contributes to balance-of-payments
adjustment.
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FIGURE 13-2
Income Determination in an Open Economy
The slope of OS is the marginal propensity to save. The slope of OF is the sum of the
marginal propensities to save and import. When OE is the sum of autonomous and
policy-induced expenditures, including autonomous net exports, income is OY. When
the sum rises to OE ′, income rises to OY ′. The line NX shows how net exports vary
with income; its slope is equal (absolutely) to the marginal propensity to import. When
income is OY, net exports are zero. When EE ′ is an autonomous or policy-induced
increase in domestic expenditure, net exports fall to OB ′. When EE ′ is an autonomous
increase in net exports (a switch in expenditure from foreign to home goods), NX shifts
upwards to N ′X ′ (NN ′ equals EE ′), and net exports rise to OB ′′. But OB ′′ is smaller than
NN ′, the autonomous increase that caused it.

The same point is made in Figure 13-3, which shows what happens in the foreign-
exchange market. A switch in expenditure from American to foreign goods increases the
American demand for foreign currency. The demand curve for yen shifts outward from DD
to D ′D ′, producing an excess demand for yen at the initial exchange rate and a correspond-
ing excess supply of dollars. The excess supply of dollars also measures the autonomous
decrease in net exports and the current-account deficit that would appear initially in the
American balance of payments. But American income falls, reducing the demand for im-
ports and the demand for yen. The demand curve for yen drops back to D ′′D ′′, cutting the
excess demand for yen and the excess supply of dollars.

Although income changes of this sort contribute to balance-of-payments adjustment, they
are too small to do the whole job. In Figure 13-2, an increase in income offsets part of the
autonomous increase in net exports but leaves a current-account surplus equal to OB ′′. In
Figure 13-3, a decrease in income offsets part of the autonomous decrease in net exports
but leaves a current-account deficit equal to UEE ′′U ′′.

These results raise two questions: (1) What happens when we take account of income
changes in the outside world? Can they do the rest of the job, eliminating completely the
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FIGURE 13-3
A Switch in Expenditure from Home to Foreign Goods
A switch in American expenditure from home to foreign goods increases the demand
for foreign currency (yen) in the foreign-exchange market. The demand curve for yen
shifts from DD to D ′D ′. The excess demand for yen is UU ′, and the excess supply of
dollars is UEE ′U ′ (which also measures the autonomous change in net exports). But the
switch in expenditure reduces American income, reducing the demand for imports and
for foreign currency. The demand curve for yen falls to D ′′D ′′. The excess demand for
yen drops to UU ′′, and the excess supply of dollars drops to UEE ′′U ′′.

surplus or deficit that is reduced but not removed by the change in one country’s income?
(2) What should be done to deal with a surplus or deficit if it is not removed completely by
automatic income changes? The first question can be answered briefly, using a two-country
model. The answer to the second will take up the rest of this chapter and all of the next.

A TWO-COUNTRY MODEL

The United States is not a small country. Therefore, a switch in American expen-
diture from home to foreign goods will raise income in Japan and thus raise the Japanese
demand for imports. In Figure 13-3, the supply curve SS will shift outward, as Japanese
consumers demand additional imports and offer more yen to buy more dollars. This shift
in the supply curve will reduce the excess demand for yen and the excess supply of dollars.
But the imbalance will not disappear completely. The increase in Japanese income makes
an additional contribution to the adjustment process, but it cannot eradicate the American
current-account deficit.

Adjustment with Interdependent Incomes

A formal proof of this assertion is given in Section 1 of Appendix B, which derives
equations for the changes in the two countries’ incomes and their current-account balance.
Illustrations are given in Figures 13-4 and 13-5.
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FIGURE 13-4
An Autonomous Increase in U.S. Expenditure in a Two-Country World
The curve I1 I1 shows how U.S. income depends on Japanese income; when Japanese
income is OY2, U.S. income must be OY1. The curve I2 I2 shows how Japanese income
depends on U.S. income; when U.S. income is OY1, Japanese income must be OY2. The
two countries’ actual incomes are thus given at Q. The curve BB shows the sets of
income levels at which the current account is balanced; the U.S. current account is in
surplus above BB and in deficit below it. An autonomous increase in U.S. expenditure
shifts I1 I1 to I′

1 I′
1. If there were no change in Japanese income, U.S. income would rise

to OY 0
1. The new equilibrium point is Q ′, however, where U.S. income is OY ′

1, Japanese
income is OY ′

2, and the U.S. current account is in deficit (because Q ′ lies below BB).

The curve I1 I1 in Figure 13-4 shows how income in the United States depends on income
in Japan; an increase in Japanese income raises U.S. income by raising the Japanese demand
for U.S. exports. The position of the curve depends on autonomous expenditure in the United
States and the autonomous component of net exports. The slope of the curve depends on the
marginal propensities to save and import for the United States and the marginal propensity
to import for Japan.4 The curve I2 I2 shows how income in Japan depends on income in
the United States; an increase in U.S. income raises Japanese income by raising the U.S.
demand for Japanese exports. Its position depends on autonomous expenditure in Japan and
the autonomous component of net exports. Its slope depends on the marginal propensities
to save and import for Japan and the marginal propensity to import for the United States.

The two countries’ incomes are given at Q, because it is the only point where income
levels are consistent. (When Japanese income is OY2, the I1 I1 curve says that U.S. income

4The curve I1 I1 comes from the first equation for U.S. income in Section 1 of Appendix B. Increases in
Aa1 , Ag1 , and Na

1 would raise U.S. income by the small-country multiplier, 1/(s1 +m1), if they did not
affect Japanese income; that is why they shift, I1 I1 to the right. An increase in Japanese income raises
U.S. income by the small-country multiplier times the Japanese marginal propensity to import; that
is why the slope of I1 I1 depends on the U.S. marginal propensity to save and the U.S. and Japanese
marginal propensities to import. The curve I2 I2 comes from the first equation for Japanese income,
and its properties are similar. It is easy to show that I1 I1 is steeper than I2 I2 and that the curve BB,
discussed later, lies between I1 I1 and I2 I2.
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must be OY1. When U.S. income is OY1, the I2 I2 curve says that Japanese income must be
OY2.)

The BB curve shows how the two countries’ incomes affect the U.S. current account. Its
position depends on the autonomous component of net exports. Its slope depends on the
countries’ marginal propensities to import. The current account is balanced at all points
on BB.5 At points above BB, the U.S. current account is in surplus (the Japanese current
account is in deficit); whenever Japanese income is higher, relative to U.S. income, than it
is along the BB curve, Japanese imports are too large to balance the U.S. current account.
At points below BB, the U.S. current account is in deficit (the Japanese current account is
in surplus); whenever Japanese income is lower, relative to U.S. income, than along the BB
curve, Japanese imports are too small to balance the U.S. current account.

There is a basic conceptual difference between the countries’ income curves and the BB
curve. The income curves depict the interdependence between the two countries’ incomes.
Therefore, those incomes are always given by points such as Q, where I1 I1 and I2 I2 intersect.
TheBB curve, by contrast, shows the relationship between the two countries’ incomes, taken
together, and a third variable, the current-account balance. Hence, the BB curve does not
have to pass through points such as Q, because the current account does not have to balance.
(It does pass through Q in Figure 13-4, but that is for simplicity, not by necessity.)

What happens when there is an autonomous increase in U.S. expenditure? The I1I1 curve
shifts outward to I ′1I

′
1. The other curves do not shift. If the United States were a small

country, unable to affect other countries’ incomes, U.S. income would rise to OY0
1, and the

United States would have a current-account deficit. (The results would be the same as in
Figure 13-2). As the United States is not a small country, changes in its income affect other
countries’ incomes. The new equilibrium lies at Q ′, where I ′1I

′
1, intersects I2I2. Japanese

income rises to OY ′
2, raising the demand for U.S. exports and thus raising U.S. income

further, all the way to OY ′
1. The multiplier for a large economy is bigger than the multiplier

for a small economy. But Q ′ lies below BB, which says that the United States continues to
run a current-account deficit. The increase in Japanese income reduces the current-account
deficit but does not make it disappear completely.

Figure 13-5 deals with a more complicated case, a switch in expenditure from U.S. to
Japanese goods. There are shifts in all three curves. The U.S. income curve shifts inward to
I ′1I

′
1, because the switch in expenditure reduces the demand for U.S. goods. The Japanese

income curve shifts upward to I ′2I
′
2, because the switch in expenditure raises the demand

for Japanese goods. The current-account curve shifts upward to B ′B ′, because the switch
in expenditure would drive the U.S. current account into deficit if there were no changes
in the two countries’ incomes. (It can be shown that B ′B ′ must intersect I ′1I

′
1 vertically

5The BB curve is based on the first equation for the U.S. current-account balance in Section 1 of
Appendix B. As net exports are zero all along the BB curve, set dN1 = 0 and solve that equation for
the change in Japanese income required to keep the current account balanced when there is a change
in U.S. income or an autonomous change in net exports:

dY2 = m1

m2
dY1 − 1

m2
dNa

1 .

An increase in U.S. income requires an increase in Japanese income to raise the demand for U.S.
exports and balance the current account. Therefore, BB is positively sloped. An autonomous increase
in U.S. net exports would move the U.S. current account into surplus if it did not increase U.S. income,
and elimination of the surplus would require a fall in Japanese income to reduce the demand for U.S.
exports. Therefore, an autonomous increase in net exports shifts BB downward.
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FIGURE 13-5
An Autonomous Switch in Expenditure from Home to Foreign Goods
In the initial equilibrium at Q, U.S. income is OY1, Japanese income is OY2, and the
current account is balanced (because BB is drawn through Q). A switch in expenditure
from U.S. to Japanese goods shifts the U.S. income curve from I1I1 to I′

1I′
1. If there were

no change in Japanese income, U.S. income would fall to OY0
1. But the switch in expen-

diture also shifts the Japanese income curve from I2I2 to I′
2I′

2, so the new equilibrium
point is Q ′, where U.S. income is OY ′

1 and Japanese income is OY ′
2. The fall in U.S.

income is reduced, because the increase in Japanese income raises the demand for U.S.
exports. The switch in expenditure, however, shifts the BB curve all the way to B ′B ′,
and Q ′ lies below B ′ B ′. Therefore, the U.S. current account moves into deficit.

above Q, and must intersect I ′2I
′
2 horizontally across from Q.) The new equilibrium is

at Q ′, where I ′1I
′
1 and I ′2I

′
2 intersect. Income falls to OY ′

1 in the United States, by less
than it would if there were no increase in Japanese income. Income rises to OY ′

2 in Japan,
by less than it would if there were no decrease in U.S. income. The fall in U.S. income
is limited by the increase in Japanese income and the resulting increase in the Japanese
demand for U.S. goods; the rise in Japanese income is limited by the decrease in U.S.
income and the resulting decrease in the U.S. demand for Japanese goods. Nevertheless, the
U.S. current account moves into deficit. The new equilibrium point, Q ′, lies below B ′B ′,
the curve on which the U.S. current account would be balanced after the autonomous switch
in expenditure.

We have thus answered the first question posed above, concerning the effects of income
changes in the outside world. Although they contribute to adjustment, they cannot eliminate
imbalances completely.

Measuring Interdependence

Econometric models of national economies rarely allow explicitly for the interde-
pendence of national incomes. Best guesses about exports are fed into the models, not made
by the models themselves. In recent years, however, national models have been combined to
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A Two-Country Model 315

Table 13-1. Interdependence among the Seven Major Industrial Countries: Income Changes
Induced by Fiscal-Policy Changes (measured by third-year percentage changes in real gross
domestic product)

Effect on Income in:
Country Where
Fiscal Policy United United
Changes States Japan Germany France Kingdom Italy Canada

United States 3.29 0.53 0.37 0.44 0.70 0.34 1.41
Japan 0.03 2.38 0.16 0.18 0.17 0.11 0.18
Germany 0.00 0.24 1.77 0.84 0.33 0.56 0.18
France 0.03 0.11 0.32 2.63 0.23 0.30 0.09
United Kingdom 0.01 0.14 0.26 0.38 0.65 0.22 0.15
Italy 0.00 0.12 0.34 0.53 0.17 1.68 0.12
Canada 0.09 0.11 0.11 0.12 0.09 0.07 1.84

Source: John F. Helliwell and Tim Padmore, “Empirical Studies of Macroeconomic Interdependence,”
in R. W. Jones and P. B. Kenen, eds., Handbook of International Economics (Amsterdam: North-
Holland, 1985), ch. 21. The estimates are those obtained using the EPA model for Japan, which gives
rather large effects to U.S. fiscal policy. (It likewise gives lower estimates of the effects of foreign
fiscal policies on U.S. income and an unusually low estimate of the own-country multiplier for the
United Kingdom.)

show how disturbances and policy changes in one country affect other countries’ incomes.
The results of one such effort are shown in Table 13-1, which deals with changes in govern-
ment spending. The numbers are not exactly comparable to the income multipliers we have
been examining. They show the third-year effects of the policy changes rather than the full
multiplier effects; they include the effects of changes in the countries’ prices resulting from
the changes in their incomes; and they include the effects of the changes in third countries’
incomes. Nevertheless, the numbers are indicative of the degree to which events in a single
country affect other countries’ incomes.

How do we read this table? Let there be an increase in government spending in the United
States. Set it equal to 1 percent of real GDP. The effect on U.S. income is shown on the
first line of the table, in the column for the United States; real GDP rises by 3.29 percent.
The effect on Japanese income is shown on the same line, in the column for Japan; real
GDP rises by 0.53 percent. The own-country effects are italicized so that you can spot them
easily. They are larger than the cross-country effects. But some of the cross-country effects
are impressive, especially those of U.S. fiscal policy and, within Europe, those of German
fiscal policy. Interdependence is far from negligible.

These linked simulations can be very useful. When governments compare official fore-
casts, they frequently find that the forecasts are not mutually consistent. Each country’s
forecast for its exports is different from the other countries’ forecasts for their imports.
When the relevant national models are linked, they produce consistent forecasts, not only
of trade flows but also of incomes. Here is an example. The Japanese econometric model
that was combined with other national models to generate the numbers in Table 13-1 can
be used by itself to forecast the change in Japanese income resulting from an increase in
Japanese government spending. The second-year increase in income turns out to be 12
percent lower than the forecast obtained when the Japanese model is combined with other
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316 Incomes and the Current Account

countries’ models. When used by itself, the Japanese model cannot allow for the increase in
Japanese income induced by the increase in Japanese exports resulting from the increases
in other countries’ incomes.

COMPLETING THE ADJUSTMENT PROCESS

As income changes at home and abroad are not large enough to eradicate current-
account deficits completely, we must turn to the second question posed earlier. What can
be done about the remaining deficits?

A current-account deficit can be financed by adopting policies capable of attracting a
capital inflow—by borrowing abroad in one form or another. It can be met by intervention
on foreign-exchange markets—by running down reserves. But these are not permanent
solutions. A country that continues to run a current-account deficit may find it increasingly
difficult to borrow abroad; its creditors may start to doubt the country’s ability to manage
and repay its debts. A country cannot run down its reserves indefinitely, because it will run
out of them.

Therefore, a country with a current-account deficit may have to eliminate it sooner or
later. It can tighten its monetary or fiscal policy to reduce domestic expenditure and thus
reduce its imports. It can devalue its currency to switch expenditure from foreign to home
goods. Alternatively, it can allow market forces take the lead in reducing or switching
expenditure. If it stops sterilizing reserve losses, its money supply will shrink, and that will
cut expenditure. If it stops intervening altogether, its currency will depreciate, and that will
switch expenditure.

Chapter 14 will explain how a change in the exchange rate contributes to adjustment
by switching expenditure. Here, we examine the underlying choice between reducing and
switching expenditure as ways of ending a current-account deficit.

Introducing the Theory of Optimal Policy

Consider a small country with a pegged exchange rate that starts out in a blissful
state. Its income is at the full-employment level, defined as some desired fraction of the labor
force or as the level of employment consistent with long-run price stability. This condition
is described hereafter as internal balance. The country’s current account is balanced or
financed exactly by capital flows that can be expected to continue. In other words, there
is no deficit or surplus in the country’s balance of payments. This condition is described
hereafter as external balance.

The government of this lucky country will want to prevent any change in income. An
increase would cause inflation; a decrease would cause unemployment. It will also want
to prevent any change in net exports. An increase would produce a balance-of-payments
surplus; a decrease would produce a deficit.

Suppose that the initial situation is disturbed by an autonomous increase in domestic
expenditure (dAa > 0). Incomes rises and net exports fall, as shown by equations (11a)
and (13c) and by Figure 13-2. What can the government do to restore internal and external
balance? It can, of course, restore external balance by adopting policies to switch expenditure
from foreign to home goods. This strategy, however, would drive the economy further from
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internal balance, because it would add to the increase in income.6 Therefore, the government
should restore internal balance by adopting policies to bring domestic expenditure down to
its initial level. By doing that, moreover, it will bring net exports back to their initial level
and thus restore external balance as well as internal balance.

Suppose that the initial situation is disturbed by an autonomous decrease in net exports
(dNa < 0). Income and net exports fall. The government can restore external balance by
reducing domestic expenditure. But that is the wrong strategy in this instance; it would drive
the economy further from internal balance by reducing income. The government can restore
internal balance by raising expenditure. But that is a bad strategy, too; it would drive the
economy further from external balance by reducing net exports. Therefore, the government
should adopt an expenditure-switching policy. By reversing the autonomous decrease in net
exports, it can restore external and internal balance.

These examples illustrate a general principle. An optimal pairing of disturbances and
policy responses can maintain internal and external balance. Facing an autonomous change
in expenditure, a government should adopt an expenditure-changing policy. Facing an
autonomous switch in expenditure, it should adopt an expenditure-switching policy.

Complications in the Two-Country Case

The same principle applies in the two-country model outlined earlier, but the
applications are more complicated. We must distinguish between policy responses that are
optimal from a global standpoint and those that are optimal only from a national standpoint.
Algebraic illustrations are given in Section 1 of Appendix B. A diagrammatic illustration
is given in Figure 13-6.

As in earlier diagrams, the two economies begin at Q. Income isOY1 in the United States
and OY2 in Japan, and the current account is balanced. The initial situation is disturbed,
however, by an autonomous increase in U.S. expenditure, which shifts the U.S. income
curve to I 0

1 I
0
1. Both countries’ incomes rise, as in Figure 13-4, and the U.S. current account

moves into deficit.
It is easy to identify the globally optimal response. By tightening monetary or fiscal

policy, the United States can reduce domestic expenditure, shifting the U.S. income curve
back to I1 I1. This strategy restores internal balance in both countries and restores external
balance for the two together. Suppose, however, that the United States does nothing. What
options are available to Japan?

Japan can restore internal balance by tightening its monetary or fiscal policy. It can
shift its income curve to I i2 I

i
2 and thus bring Japanese income back to OY2. By doing so,

moreover, it brings the United States closer to internal balance by limiting the increase in

6Using equation (13c), setdN= 0 and solve for the autonomous switch in expenditure that would exactly
offset an autonomous change in expenditure: dNa = (m/s) dAa . Using equation (11a), compute the
effect on income:

dY= 1
s + m

(dAa + dNa) = 1
s + m

!
dAa + m

s
dAa

"
= 1
s
dAa,

which is larger than the income change caused by the autonomous change in expenditure. (It is, in fact,
equal to the income change that takes place in a closed economy, because the expenditure-switching
policy offsets the leakage into imports.) The same method can be used to prove assertions made later
in the text about policy-induced expenditure changes designed to achieve internal or external balance
in the face of an autonomous switch in expenditure.
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FIGURE 13-6
Effects of Japanese Expenditure Policies
An autonomous increase in U.S. expenditure shifts the U.S. income curve from I1 I1 to
I0

1 I0
1, raising U.S. income to OY 0

1, raising Japanese income to OY 0
2, and driving the U.S.

current account into deficit (because Q0 lies below BB). To restore internal balance
by changing domestic expenditure, Japan must tighten its monetary or fiscal policy to
shift its income curve from I2 I2 to Ii

2 Ii
2. The new equilibrium point is Qi, where Japanese

income returns to OY2. U.S. income falls to OY i
1, which takes the United States closer

to internal balance, but the current-account deficit gets larger (because Qi is farther
from BB). To restore external balance by changing domestic expenditure, Japan must
relax its monetary or fiscal policy to shift its income curve to I∗

2 I∗
2 . The new equilibrium

point is Q ∗, which lies on BB. But both countries move further from internal balance.
Income rises to OY ∗

1 in the United States to OY ∗
2 in Japan.

U.S. income. But the new equilibrium point, Qi , lies farther from the BB curve. Hence,
an expenditure-changing policy for internal balance carries both economies further from
external balance. Alternatively, Japan can restore external balance by relaxing its monetary
or fiscal policy. It can shift its income curve to I ∗

2 I
∗
2, so that the new equilibrium point, Q ∗,

lies on the BB curve. By doing that however, it takes both economies further from internal
balance: U.S. income rises all the way to OY∗

1, and Japanese income rises all the way to
OY∗

2. These options, then, are not globally optimal. They are not even nationally optimal
for Japan.

Japan should adopt an expenditure-switching policy. By changing the exchange rate
between the yen and dollar, or letting it adjust automatically under the influence of market
forces, Japan can achieve internal and external balance. It can thus insulate Japanese income
and the balance of payments from the autonomous change in U.S. expenditure. A proof is
given in Section 1 of Appendix B (it could be illustrated in Figure 13-6, but the diagram gets
cluttered). The proof also demonstrates that the strategy is not globally optimal, because
it raises U.S. income, driving the United States further from internal balance. It can be
argued, however, that the U.S. government has itself to blame, for failing to reduce U.S.
expenditure, which would be the globally optimal policy response.
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Summary 319

Consider one more case, an autonomous switch in expenditure from U.S. to Japanese
goods. We saw in Figure 13-5 that this disturbance reduces U.S. income, raises Japanese
income, and drives the U.S. balance of payments into deficit. The optimal response from a
global standpoint is, of course, a U.S. or Japanese policy to switch expenditure back again.
Expenditure-changing policies are not optimal in this case, even from a national standpoint.
If the United States raised domestic expenditure to restore internal balance, it would drive
its balance of payments into deeper deficit. If it reduced domestic expenditure to restore
external balance, it would carry its economy further from internal balance. Japan faces a
symmetrical dilemma. Nevertheless, an odd result emerges from the algebra of Appendix B.
If the United States reduces domestic expenditure to achieve external balance, it will bring
Japanese income back to its initial level. Japan will enjoy external and internal balance. An
expenditure-changing policy for external balance is nationally optimal, but in an altruistic
way. It confers internal balance on the foreign economy.

National Policies and International Polemics

When exchange rates are pegged and difficult to change, governments cannot easily
achieve the switches in expenditure that are globally or nationally optimal for dealing with
certain disturbances. (There are other ways to switch expenditure, including tariffs, but
these have real welfare costs and can provoke retaliation.) The resulting conflicts can cause
nasty arguments.

If one country’s spending changes autonomously and its government fails to correct the
situation by pursuing appropriate domestic policies, other countries will experience internal
and external problems, which they cannot solve completely by changing their own policies.
They will confront the dilemmas faced by Japan in Figure 13-6 and will therefore demand
a change in policy by the country in which the disturbance occurred—the only country that
can make a globally optimal policy response.

An autonomous switch in expenditure can cause trouble, too. Each government will want
the other to adopt an expenditure-changing policy for external balance, the altruistic policy
mentioned earlier. Japan may thus wait for the United States to act, the United States may
wait for Japan, and each will blame the other for its plight. Blame is hard to fix in a case
of this sort, however, because of the nature of the disturbance and the dilemmas that both
countries face.

These examples are too simple to explain completely the disputes of recent years. Those
disputes have been compounded by the effects of the capital flows produced by monetary
and fiscal policies. Nevertheless, these simple examples show how easily disputes can arise
when economies and policies are interdependent.

SUMMARY

This chapter has developed the theory of income determination for an open econ-
omy, beginning with a country too small to affect other countries’ incomes. Prices were
fixed throughout the chapter, the exchange rate was pegged, and the country’s central bank
sterilized reserve flows and used its control of the money supply to set the domestic in-
terest rate. Changes in the interest rate represented changes in monetary policy, changes
in tax rates represented changes in fiscal policy, and the two together were described as
expenditure-changing policies.
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320 Incomes and the Current Account

Using the basic equations of national-income accounting and simple behavioral relation-
ships connecting a country’s income with its demands for home and foreign goods, we
derived the national-income multiplier for an open economy and an additional equation
linking the current-account balance to autonomous changes and switches in expenditure.

The national-income multiplier is smaller for an open economy than for a closed economy,
because there are two leakages from the income stream, one into saving and the other
into imports. An autonomous or policy-induced increase in domestic expenditure raises
income and worsens the current-account balance. An autonomous switch in expenditure
from foreign to home goods raises income, too, but improves the current-account balance.
The increase in income induced by an autonomous switch in expenditure raises the demand
for imports and limits the improvement in the current-account balance, but it does not
eliminate the whole improvement.

When we allow for changes in other countries’ incomes, an autonomous increase in
domestic expenditure leads to a larger increase in domestic income, because it raises other
countries’ incomes and imports. But an autonomous switch in expenditure leads to a smaller
increase in domestic income, because it reduces other countries’ incomes and imports.
Even in this multicountry case, however, the resulting income changes cannot eliminate
completely the current-account deficit or surplus produced by an autonomous change or
switch in expenditure.

A country confronting an autonomous increase in domestic expenditure can restore in-
ternal and external balance by an expenditure-reducing policy—tightening its monetary
or fiscal policy. A country confronting an autonomous switch in expenditure can restore
internal and external balance by an expenditure-switching policy—changing the exchange
rate. These policies are optimal from national and global standpoints. Other policies may be
optimal from a national standpoint but not a global standpoint. Confronting an autonomous
change in foreign expenditure, for example, a government can restore internal and external
balance by an expenditure-switching policy. A change in the exchange rate will insulate the
economy from the external disturbance, but it will drive the foreign country further from
internal balance.

RECOMMENDED READINGS

The subjects treated in this chapter are examined at greater length in James E. Meade, The
Balance of Payments (London: Oxford University Press, 1951), pts. I–IV. On the multiplier and its
uses, see Lloyd A. Metzler, “Underemployment Equilibrium in International Trade,” Econometrica,
10 (April 1942); for a more thorough geometric treatment of the two-country case, see Romney Robin-
son, “A Graphical Analysis of the Foreign Trade Multiplier,”Economic Journal, 62 (September, 1952).

The vital distinction between shifts and switches in expenditure comes from a famous paper
by Harry G. Johnson, “Towards a General Theory of the Balance of Payments,” in H. G. Johnson,
International Trade and Economic Growth (Cambridge, Mass.: Harvard University Press, 1961),
reprinted in American Economic Association, Readings in International Economics (Homewood,
Ill.: Richard D. Irwin, 1968), ch. 23.

Econometricians have done a great deal of work on the links between national models; for a
review and assessment, see Ralph C. Bryant et al., eds,Empirical Macroeconomics for Interdependent
Economies (Washington, D.C., The Brookings Institution, 1988).

The problems of policy interdependence are explored more thoroughly in Chapters 19 and
20, and additional readings are listed there.
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Questions and Problems 321

QUESTIONS AND PROBLEMS

(1) An economy too small to affect other countries’ incomes experiences a $1 billion increase
in domestic expenditure. Its marginal propensity to import is 0.10, and its marginal propensity to save
is 0.15. Tax receipts do not vary with income. By how much does its national income change? By how
much does its current-account balance change? If the economy had been closed to foreign trade, by
how much would the increase in expenditure have changed its national income? Explain the difference
in results.

(2) The same economy experiences a $2 billion decrease in the foreign demand for its
exports. What happens to its national income and current-account balance?

(3) A small open economy experiences a switch in domestic expenditure from foreign to
domestic goods. Using equations (11a) and (13c) in the text, compare the effects on national income
and the current-account balance of these policy responses: (a) an expenditure-changing policy for
external balance; (b) an expenditure-changing policy for internal balance; (c) an expenditure-switching
policy for external balance; (d) an expenditure-switching policy for internal balance. Summarize
your results in a general statement about the optimal policy response to an expenditure-switching
disturbance.

(4) Adapt Figure 13-4 to illustrate the following assertion: If all countries seek to raise their
incomes by expenditure-changing policies but each ignores the others’ policies, they are likely to
make excessive changes in their policies and thus overshoot their income targets. You will not need
the BB curve and may omit it from your diagram.

(5) Your answer to (4) illustrates the case for coordinating national policies, and there has
been much discussion of this subject. Looking at the numbers in Table 13-1, what would you say
about the incentives of the United States to coordinate its policies with those of other countries,
compared with the others’ incentives to coordinate with the United States? What about the case for
policy coordination among the European countries?

(6) Adapt Figure 13-4 to show what happens to U.S. income and the current-account
balance when Japan tries to raise its income by an expenditure-changing policy. Go on to show
what happens to Japanese income and the current-account balance when the United States responds
with an expenditure-changing policy for internal balance.
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14

Exchange Rates and the
Current Account

THE ISSUES

At several points in the previous chapter, changes in exchange rates were said to
cause switches in expenditure between domestic and foreign goods. This chapter provides
the explanation and examines the implications for economic policy and for the choice
between exchange-rate regimes. It explores three issues:

• How an exchange-rate change switches expenditure, and the conditions that must
be fulfilled for the change to improve the current account.

• How macroeconomic policies must be managed to make an exchange-rate change
effective.

• When it would be sensible for a country to give up using the exchange rate for
balance-of-payments adjustment and fix its exchange rate permanently.

Thefirst part of the chapter works through the expenditure-switching effects of an exchange-
rate change; it sets out the elasticity approach to the analysis of exchange-rate changes. The
next part looks at the implications for incomes and prices at home and abroad; it develops
the absorption approach and examines the role of the exchange rate as a policy instrument.
The final part of the chapter introduces the theory of optimal currency areas; it examines
some of the benefits and costs of fixing exchange rates.

The chapter uses the same basic assumptions made in Chapter 13. Home and foreign
prices are fixed. The economy under study is too small to influence economic activity in
other countries. The central bank sterilizes the monetary effects of intervention on foreign-
exchange markets and uses its control of the money supply to set the domestic interest
rate.
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THE ELASTICITIES APPROACH

In Chapter 12, which introduced exchange-rate theory, we were already dealing
with switches in expenditure. When a change in the exchange rate led to movements along
the demand and supply curves for currencies, they reflected switches in demand between
domestic and foreign goods.1 Additional conditions must be satisfied, however, before we
can be sure that a depreciation or devaluation of the domestic currency will improve the
current account and raise domestic income—the assertions made in the previous chapter.

The Marshall–Lerner–Robinson Condition

One such condition involves the price elasticities of the domestic and foreign
demands for imports. It is known as the Marshall–Lerner–Robinson (MLR) condition, after
the three economists who derived it independently.

Consider two countries in which prices and incomes are constant. Neglect trade in services
and investment-income flows, so that the current-account balance equals the trade balance,
and assume that trade is balanced initially. The MLR condition then states that:

Adepreciation ordevaluation of a country’s currencywill improve its current-
account balance if the sum of the price elasticities of domestic and foreign
demands for imports is larger than unity.

This condition is derived algebraically in Section 2 of Appendix B. It is illustrated diagram-
matically in Figure 14-1.

The upper panels of Figure 14-1 show demand curves for exports and imports plotted
against prices in domestic currency. The lower panels show them plotted against prices in
foreign currency. The home-currency price of exports, p1, is constant. Therefore, the supply
curve S1 in the upper left panel is perfectly elastic and cannot shift. Its foreign-currency
counterpart, however, depends on the exchange rate, π . Therefore, the supply curve in the
lower left panel is infinitely elastic, but it shifts downward as π rises. The foreign-currency
price of imports, p∗

2, is constant, too, so the supply curve S2 in the lower right panel is
perfectly elastic and cannot shift. Its home currency counterpart, however, depends on π .
Therefore, the supply curve in the upper right panel shifts upward as π rises.

The curve D1 in the lower left panel is the demand curve for the home country’s exports
(i.e., the foreign demand curve for imports). It is plotted against the price facing the foreign
consumer. That price begins at Oa, and the quantity demanded is Oc, so export receipts
in foreign currency begin at Oabc. A depreciation or devaluation of the domestic currency
raises π and reduces the price facing foreign consumers. Let it fall toOa′, shifting the supply
curve downward from S1 to S′

1. Foreign consumers move along D1, raising export volume

1Another form of switching is frequently emphasized. A depreciation of the domestic currency tends
to raise the domestic prices of traded goods relative to those of nontraded goods. Therefore, it
switches domestic demand from traded to nontraded goods, releasing traded goods for export, as
well as reducing imports. Symmetrical effects occur in the outside world. Some say that this is the
most important expenditure-switching effect, because the prices of traded goods are determined in
international markets and are not affected by changing the exchange rate. The form of substitution
does not matter much, however, when we are dealing with the broad macroeconomic effects of an
exchange-rate change. We have merely to show that there is some form of substitution, so that the
exchange-rate change can switch expenditure.
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FIGURE 14-1
Devaluation and the Current-Account Balance
The upper panels show prices and outlays in home currency. When the home-currency
price of exports is OA, foreign demand is OC, and export proceeds are OABC. When the
home-currency price of imports is OE, domestic demand is OG, and import payments
are OEFG. Let OABC equal OEFG initially, so that the current account is balanced. The
lower panels show prices and outlays in foreign currency. When the foreign-currency
price of exports is Oa, foreign demand is Oc, and export proceeds are Oabc. When the
foreign-currency price of imports is Oe, domestic demand is Og, and import payments
are Oefg. When OABC equals OEFG, then Oabc equals Oefg. A devaluation of the
domestic currency reduces the foreign-currency price of exports from Oa to Oa′, raising
the quantity of exports from Oc to Oc ′. Export proceeds in foreign currency become
Oa′b′c ′. Domestic suppliers see this as an increase in demand—an outward shift of the
demand curve from D1 to D ′

1 in the upper export panel. The quantity of exports rises by
CC ′ (equal to cc ′), and export proceeds in home currency rise to OAB′C ′. The devaluation
raises the home-currency price of imports from OE to OE′, reducing the quantity of
imports from OG to OG′. Import payments in home currency become OE′F ′G′. Foreign
suppliers see this as a decrease in demand—an inward shift of the demand curve from
D2 to D ′

2 in the lower import panel. The quantity of imports falls by gg′ (equal to
GG′), and import payments in foreign currency fall to Oef ′g ′. Let the elasticity of D1 be
unity in the range bb ′ (so that Oa′b′c ′ equals Oabc); export receipts are then constant
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The Elasticities Approach 325

to Oc′, so export receipts in foreign currency go to Oa′b′c′. This outcome is translated into
domestic currency in the upper left panel. As the export price remains at OA in domestic
currency, the supply curve does not shift. But export volume rises to OC′ (CC′ equals cc′).
Seen from the standpoint of domestic suppliers, the outcome is an outward shift in the
demand curve to D′

1, an increase in sales, and an increase in home-currency receipts to
OAB′C′.

The curve D2 in the upper right panel is the domestic demand curve for imports plotted
against the price facing the domestic consumer. That price begins at OE, and the quantity
demanded isOG, so import payments in domestic currency begin atOEFG. A depreciation
or devaluation of the domestic currency raises the home-currency price. Let it rise to OE′,
shifting the supply curve upward from S2 to S′

2. (The ratio EE′/OEmust equal absolutely the
ratio a′a/Oa, as both measure the same change in π .) Domestic consumers move along D2,
and import volume falls to OG′, so import payments in domestic currency go to OE′F′G′.
This outcome is translated into foreign currency in the lower right panel. As the import price
remains at Oe in foreign currency, the supply curve does not shift. But import volume falls
toOg′ (gg′ = GG′). Seen from the standpoint of foreign suppliers, the outcome is an inward
shift in the demand curve toD′

2, a decrease in sales, and a decrease in their foreign-currency
receipts to Oef ′g′.

When trade is balanced initially, OABC = OEFG and Oabc = Oefg. Suppose that the
price elasticity of the foreign demand curve is 1 in the neighborhood of point b. The revenue-
reducing effect of the decrease in price is then exactly equal to the revenue-raising effect
of the increase in quantity, so export revenues stay constant in foreign currency. Suppose
that the price elasticity of the domestic demand curve is greater than zero. The quantity of
imports falls (gg′ is not zero), reducing import payments in foreign currency. The values
chosen for the two price elasticities satisfy the MLR condition, because their sum is greater
than unity. Hence, the depreciation or devaluation improves the current-account balance
measured in foreign currency.

What about the balance measured in home currency? It must also improve. When export
proceeds are unchanged in foreign currency, their value in home currency must rise in
proportion to the change in the exchange rate (OAB′C′/OABC must equal OE′/OE). When
import payments fall in foreign currency, they may rise or fall in domestic currency, but they
cannot rise in proportion to the exchange-rate change (OE′F′G′/OEFGmust be smaller than
OE′/OE). Hence, the increase in export proceeds must exceed the largest possible increase
in import payments, and the current-account balance measured in home currency must
therefore improve.

in foreign currency. Let the elasticity of D2 be greater than zero in the range FF ′ (so that
Oef ′g′ is smaller than Oefg because gg′ is not zero); import payments fall in foreign
currency. The current-account balance improves in foreign currency. When export pro-
ceeds are constant in foreign currency, moreover, they must rise in home currency by an
amount proportional to the exchange-rate change (OAB′C ′/OABC must equal OE′/OE).
When import payments fall in foreign currency, they may rise or fall in home currency
(OE′F ′G′ can be larger or smaller than OEFG), but they cannot rise by an amount pro-
portional to the exchange-rate change (OE′F ′G′/OEFG must be smaller than OE′/OE).
Hence, the increase in export proceeds must exceed the largest possible increase in
import payments (OAB′C ′ must exceed OE′F ′G ′ when OABC equals OEFG initially), and
the current-account balance improves in home currency.
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326 Exchange Rates and the Current Account

Table 14-1. Price Elasticities of Demand for the
Major Industrial Countries

Price Elasticities
of Demand for Imports

Country Domestic Foreign

Canada 1.30 0.79
France 1.08 1.31
Germany 0.88 1.11
Italy 1.03 0.93
Japan 0.78 1.11
Britain 0.65 0.48
United States 1.66 1.41

Source: Adapted from Robert M. Stern et al., Price
Elasticities in International Trade (London: Macmillan,
1976), Table 2.2.
Note: These are “consensus” estimates, based on many
studies, rather than the outcomes of one study. Estimates
from individual studies vary widely, depending on the
concepts, econometric methods, price data, and time pe-
riods employed.

Figure 14-1 can be used to work through other cases. Suppose, for example, that the
price elasticity of domestic demand is 1 and that the elasticity of foreign demand is
greater than zero, assumptions that also satisfy the MLR condition. It is easy to show
that import payments will be constant in domestic currency, export receipts will rise,
and the current-account balance will improve, regardless of the currency in which it is
measured.2

The MLR condition is a sufficient condition for an improvement in the current-account
balance. It is not a necessary condition. If supply curves are less than infinitely elastic,
a depreciation or devaluation of the domestic currency can improve the current-account
balance even when demand elasticities are too low to satisfy the MLR condition.

But the MLR condition appears to be satisfied for most major industrial countries. Esti-
mates of price elasticities are shown in Table 14-1. In all but the British case, the elasticities
of domestic and foreign demand sum to numbers much larger than unity. There is just one
difficulty. These elasticities relate to long-run responses; they describe the effects of an
exchange-rate change after enough time has passed for consumers and producers to work
through old commitments and find new suppliers and customers. The short-run elasticities
are lower and do not always satisfy the MLR condition. Therefore, the current-account

2It can also be shown that the current-account balance measured in foreign currency will improve by
a larger amount if it begins in deficit, and this is an important result. A country is more likely to
devalue its currency when it has a deficit. Return to the example in the text. When the elasticity of
foreign demand is 1, Oa′b′c′ equals Oabc; there is no change in foreign-currency export proceeds.
But foreign-currency import payments fall by g′f ′fg, which is gg′×Oe. Furthermore, gg′/Og equals
the elasticity of domestic demand, e2, times the exchange-rate change: gg′/Og = −e2(EE′/OE).
Therefore, gg′ = −e2(Og) × (EE′/OE), while gg′ × Oe = −e2(Og × Oe) × (EE′/OE), and g′f ′fg
= −e2(Oefg) × (EE′/OE). The reduction in import payments increases absolutely with the size of
Oefg, the initial import bill.
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The Elasticities Approach 327

balance may trace a J-shaped curve through time, getting worse before it improves in
response to a depreciation or devaluation.

This J-curve effect poses no serious problem when a government devalues a pegged
exchange rate, provided the government has enough reserves to finance the temporary
deterioration in the current-account balance. It does pose a problem for the functioning
of a flexible exchange rate. If the current account gets worse when the domestic currency
depreciates, the currency may go on depreciating under the pressure of excess supply in the
foreign-exchange market. The market may be unstable. If this instability is to be avoided,
foreign-exchange markets must be inhabited by speculators farsighted enough to know that
exchange-rate movements tend to go too far and that profits can therefore be made by
purchasing a currency that has been depreciating, because it can be expected to appreciate
when the current account begins to improve. The speculators’ purchases will finance the
temporary current-account deficit and limit the depreciation of the domestic currency. We
will illustrate this outcome in Chapter 16.

Nominal and Real Exchange Rates

The main limitations of the elasticities approach reside in the assumptions about
prices and incomes that were used to derive the MLR condition. In Figure 14-1, a depre-
ciation of the domestic currency improved the current-account balance because it affected
relative prices. It raised the home-currency price of the foreign (imported) good relative to
that of the domestic (exported) good, inducing domestic consumers to switch from foreign
to domestic goods. It lowered the foreign-currency price of the domestic good relative to that
of the foreign good, inducing foreign consumers to switch in that same direction. A change
in the nominal exchange rate, the price of foreign currency in terms of domestic currency,
altered the real exchange rate, the price of foreign output in terms of domestic output.

A country’s real exchange rate can be defined as the relative purchasing power of domestic
output:

v = πp∗
2

p1
,

where v is the real exchange rate, π is the nominal exchange rate, p∗
2 is the foreign-currency

price of the foreign good, and p1 is the home-currency price of the domestic good. The real
exchange rate is thus the reciprocal of the terms of trade.

Section 2 of Appendix B proves that the MLR condition relates fundamentally to the
effect of a change in the real exchange rate. A change in the nominal rate can affect the
current-account balance only by changing the real rate. That is what happened throughout
Chapter 13, where p1 and p∗

2 were constant, but it is easy to build cases in which prices are
not constant.

One such case arises when real wage rates are completely rigid—when workers have
the market power to raise the money wage sufficiently to offset completely every increase
in the cost of living or when the money wage is indexed automatically to the cost of
living. Suppose that the real wage is fixed institutionally in terms of the imported good.
Furthermore, suppose as before that domestic output (income) is kept constant, keeping the
marginal product of labor constant and thus fixing the real wage in terms of the domestic
good.
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328 Exchange Rates and the Current Account

To put these assumptions precisely, let w be the money wage rate. Then w/πp∗
2 will be

constant at some level w̄2 when the real wage is fixed institutionally in terms of the imported
good, and w/p1 will be constant at some level w̄1 when the marginal product of labor is
fixed by keeping output constant. Dividing w̄1 by w̄2,

w̄1

w̄2
= w/p1

w/πp∗
2

= πp∗
2

p1
= v.

The real exchange rate is constant when the real wage is constant. Any change in the nominal
exchange rate must be offset completely by a change in the money wage that prevents the
real exchange rate from changing, and the change in the nominal exchange rate cannot
affect the current-account balance even when the MLR condition is satisfied.3 But the real
exchange rate cannot be kept constant unless prices change; an increase in π will raise v
unless p1 rises or p∗

2 falls. Accordingly, the constant-price assumption used to derive the
MLR condition rules out rigidity in the real wage. Conversely, rigidity in the real wage
contradicts the constant-price assumption.

When the real wage is rigid or sticky in the short run, any shock or policy that raises the
price level can touch off a wage-price spiral. The money wage will be raised to offset the
increase in the cost of living, and prices will be raised again to offset the resulting increase
in the cost of labor. Once an inflationary process has begun, moreover, it is hard to stop.
It sets up expectations of continuing inflation that permeate behavior in labor and goods
markets and thus prolong the process. Therefore, a devaluation can lead to a vicious circle.
If it raises wages, costs, and prices, another devaluation will be needed, and it will cause
another round of wage, cost, and price increases. An inflationary process can be halted by
tightening monetary and fiscal policies, but the output and employment costs can be very
high. The inflationary consequences of devaluation are, of course, most serious in a small
economy, where a change in the exchange rate is bound to have a large effect on the cost of
living.

Another form of price behavior can prevent a change in the nominal exchange rate from
changing the real rate to the same extent. Figure 14-1 assumed implicitly that the home-
currency price of each country’s export good was determined in its own home market. That
is apt to happen when a country’s home market is large compared to its foreign markets.
When the opposite is true, however, firms may adjust their home-currency prices to offset
exchange-rate changes and thus prevent those changes from affecting the prices of their
exports expressed in foreign currency.

Recent studies of export pricing by firms in major industrial countries support this hy-
pothesis. The pricing policies of U.S. firms are influenced mainly by conditions in their
own domestic markets. Therefore, a depreciation of the dollar reduces the foreign-currency
prices of U.S. exports. The pricing policies of Japanese firms are heavily influenced by
conditions in foreign markets, especially American markets. The firms are said to engage
in pricing to market to insulate their export markets from exchange-rate changes. When the
dollar depreciates, for example, they reduce the yen prices of their exports to hold down

3The same problem arises when the real wage is fixed institutionally in terms of a price index containing
both domestic and foreign goods. Define a geometric price index, pi = p1

a (πp∗
2 )1−a , where a and

1 − a are the weights attached to the home-currency prices of domestic and foreign goods, and define
w̄i = w/pi . Then w̄1/w̄i = (πp∗

2/p1)1−a = v1−a . The real exchange rate is rigid when w̄1 and w̄i
are fixed.
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The Elasticities Approach 329

the dollar prices of their exports and thus maintain their market shares in the United States.
The dollar prices of Japanese cars rose substantially when the dollar depreciated in the late
1980s, but not by as much as they would have risen if Japanese manufacturers had kept their
yen prices constant and allowed the depreciation of the dollar to raise their dollar prices.4

The pursuit of pricing to market reduces profitability. When Japanese manufacturers
reduce their yen prices, their profit margins fall, because their wage and other costs are
expressed in yen. That is one reason why Japanese firms began to manufacture cars and
other products in the United States. Nevertheless, pricing to market is an attractive strategy
when firms expect exchange-rate changes to be reversed in the near future; a profit squeeze
will be more acceptable if it is thought to be temporary, especially when the alternative is a
loss of market share and a wastage of previous investments made to acquire foreign markets.
Consider a Japanese automobile manufacturer that has invested in a network of dealerships
in the United States. If it allows a depreciation of the dollar to raise the dollar prices of its
exports, its U.S. sales will decline, and some of its dealers will go out of business, making
it hard for the firm to expand its sales after the depreciation has been reversed.

The Income Effects of Changing Exchange Rates

The expenditure-switching effects of a depreciation or devaluation increase the
total demand for the domestic good and decrease the total demand for the foreign good.
These changes in demand can have two consequences. First, they can raise prices at home
and depress them abroad and thus limit the initial switch in expenditure by limiting the
change in the real exchange rate. Second, they can raise real income and imports at home
and reduce them abroad, eroding the improvement in the current-account balance.

The demand-increasing effect of a depreciation or devaluation was predicted by equa-
tions (11a) and (13c) in Chapter 13. Those equations were derived under our constant-
price assumption, which allowed a depreciation or devaluation to affect the real exchange
rate and thus switch expenditure. The switch is equivalent to an autonomous increase in
net exports (dNa > 0). Therefore, it raises real income Y, and the ultimate improvement
in the current-account balance is only a fraction, s/(s + m), of the initial expenditure
switch.

The same demand-increasing effect can be detected in Figure 14-1. That diagram was con-
structed by assuming that incomes are constant. But interest rates and taxes are also constant,
so total consumption is constant in each country. When consumption is constant, moreover,
a change in spending on one good must be matched by an equal but opposite change in
spending on the other. This statement points to a contradiction lurking in Figure 14-1.

Look first at total expenditure on the home good measured in home currency. Foreign
spending on that good rises by an amount proportional to the devaluation. What about
domestic spending? We know that domestic spending on the foreign good can rise or fall,
depending on the elasticity of the domestic demand for imports, but that it cannot rise by
an amount proportional to the devaluation. This means that domestic spending on the home
good cannot fall by an amount proportional to the devaluation, which means in turn that
the increase in foreign spending must exceed the largest possible fall in domestic spending.

4For evidence to this effect, see Richard C. Marston, “Pricing to Market in Japanese Manufacturing,”
Journal of International Economics, 29 (November 1990). Note that pricing to market can often be
interpreted as dumping and may be one reason for the increase in the number of antidumping cases
described in Chapter 11.
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330 Exchange Rates and the Current Account

There must thus be an increase in total expenditure on the home good, which shows up as
an increase in the quantity demanded when the domestic price is constant.

Look next at total expenditure on the foreign good measured in foreign currency. Domestic
spending falls. Foreign spending is constant, because there is no change in foreign spending
on the domestic good when the elasticity of foreign demand is unity. Accordingly, there
must be a decrease in total expenditure on the foreign good, which shows up as a decrease
in the quantity demanded when the foreign price is constant.

Therefore, Figure 14-1 does contain a contradiction. It was constructed by assuming
that incomes and prices are constant. Yet they cannot remain constant when a devaluation
or depreciation improves the current-account balance. Demand for the home good rises
and demand for the foreign good falls. There must then be an increase in domestic output
(income) or in the price of the home good to clear the market for the home good. And there
must be a decrease in foreign output (income) or in the price of the foreign good to clear
the market for the foreign good.

When prices change to clear goods markets, the outcome is the first result mentioned
earlier, a smaller switch in expenditure, because the real exchange rate does not change by
as much as the nominal rate. When outputs and incomes change to clear those markets, the
outcome is the second result, an income-induced change in trade flows that offsets part of
the switch in expenditure.

In some situations, there can be no switch in expenditure and no improvement in the
current-account balance, because there can be no change in the real exchange rate. Recall
the Ricardian model in Chapter 3, where employment was fixed at its full-employment
level and the terms of trade were determined in international markets. A devaluation or
depreciation of the Portuguese currency raises the money wage and price level in Portugal,
reduces them in Britain, and leaves the real exchange rate unchanged. Similar results obtain
in simple monetary models of the sort examined in Chapter 17.

Measuring the Impact of Exchange-Rate Changes

Whole books have been written about individual devaluations, and many cross-
country comparisons have been made in an effort to determine when devaluations are
most likely to work well. Table 14-2 summarizes the results of one such comparative study,
which covers 36 devaluations by 24 developing countries. (The table itself shows the average
outcome for each group of cases, followed by examples from that group.) It focuses on two
questions: (1) Does a permanent change in the nominal exchange rate lead to a long-lasting
change in the real rate? (2) Does a change in the real exchange rate affect the current-account
balance?

To answer the first question, the table examines the path of the real exchange rate in
the wake of each devaluation and identifies three groups of outcomes. In the first 20 cases,
devaluation of the nominal exchange rate led to a long-lasting depreciation of the real rate
at least half as large as the devaluation.5 In 1972, for example, Pakistan devalued its cur-
rency by 130 percent against the U.S. dollar, causing the real exchange rate to depreciate by
almost 127 percent; during the next two years, however, inflation reduced the real depreci-
ation to 77 percent. In nine more cases, the devaluations were less successful; there were

5In several of these cases, however, the real depreciation was fortified by additional devaluations in the
two years after the initial devaluation; the government allowed the nominal exchange rate to “crawl”
in order to prevent domestic inflation from eroding the influence of the initial devaluation.
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Table 14-2. Devaluations in Developing Countries

Real Depreciation k Years
after Nominal Devaluation

Country and
Year

Nominal
Devaluation k = 0 k = 1 k = 2

Change in
Current
Account

I. Large Real Depreciation Achieved

Average for 20 cases 41.1 35.2 31.9 35.7 1.0

Pakistan (1972) 130.1 126.8 88.6 76.8 2.5
Chile (1982) 88.2 74.7 65.7a 107.4a 4.0
India (1966) 58.6 46.8 29.5 30.1 0.7
Ecuador (1970) 38.8 36.9 30.7 26.6 −5.4
Kenya (1981) 35.9 32.6 38.9a 36.8a 7.7
Pakistan (1982) 29.6 24.9 25.3a 36.9a 3.3
Egypt (1962) 23.9 27.7 26.5 22.2 −0.8
Malta (1967) 16.6 16.6 16.7 18.7 −3.9
Israel (1967) 16.6 13.1 15.5 16.2 −4.4
Guyana (1967) 15.9 13.2 13.2 16.6 7.4

II. Small Real Depreciation Achieved

Average for 9 cases 69.5 42.1 28.1 19.6 1.8

Mexico (1982) 267.8 136.1 76.7a 46.3a 3.3
Israel (1962) 66.6 51.2 43.9 31.9 4.2
Peru (1967) 44.4 31.7 13.5 11.4 4.6
Costa Rica (1974) 28.8 17.6 10.2 10.6 5.6
Jamaica (1967) 15.9 13.2 10.2 7.4 −1.8

III. No Real Depreciation Achieved

Average for 7 cases 40.1 13.8 14.3 −18.3 0.4

Bolivia (1972) 66.6 8.2 34.5 −9.5 1.4
Nicaragua (1979) 43.0 8.7 −8.3 −19.2 −3.2
Argentina (1970) 25.0 14.2 −12.5 −42.3 −1.1
Israel (1971) 20.0 9.8 2.9 −3.4 2.9

Source: Adapted from Sebastian Edwards, Real Exchange Rates, Devaluation, and Adjustment: Ex-
change Rate Policy in Developing Countries (Cambridge Mass.: MIT Press, 1989), Tables 6.1, 7.1,
and 7.8. The devaluations and depreciations are percentage changes in U.S. dollar values (not effective
rates) from the full year before the devaluation to the kth year after it; the current-account change is
the improvement in the current-account balance measured as a percentage of gross domestic product
from the full year before the devaluation to the full year after.
aIncludes effects of subsequent devaluations.

long-lasting depreciations of the real exchange rate, but they were less than half as large
as the devaluations. In the last seven cases, the outcomes were perverse; the real exchange
rate appreciated soon after the devaluation.

To answer the second question, the table examines the change in the current-account
balance during the first full year after the devaluation. The current account improved in 17
of the first 29 cases, where real depreciations lasted for at least two years, and longer-lagged
improvements took place in some other cases.

Evidence of this sort cannot be decisive. One would like to know what would have
happened to the real exchange rate had there been no devaluation. One would also like
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to know what would have happened to the current-account balance if the real exchange
rate had not changed. (In many cases covered by Table 14-2, the real rate would have
appreciated, because of domestic inflation, and the current account would have worsened if
the real exchange rate had not depreciated. Conditions were bad and getting worse—which
is why the governments resorted to devaluation.) Econometric work can illuminate these
issues. Thus, the study summarized in Table 14-2 went onto show that the behavior of the
real exchange rate is affected strongly by the monetary policy adopted in the wake of a
devaluation; when monetary policy was very restrictive, the devaluation typically produced
a large, long-lasting depreciation of the real rate. Furthermore, the study showed that the
real exchange rate had large expenditure-switching effects on the current-account balance,
but those effects were overwhelmed when domestic absorption was allowed to rise after a
devaluation.

THE ABSORPTION APPROACH AND OPTIMAL POLICY

We can draw three general conclusions from our work thus far:

1. A change in the exchange rate is the appropriate policy response to an au-
tonomous switch in expenditure.

2. For that very reason, however, a devaluation or depreciation designed to im-
prove the current account can drive an economy out of internal balance.

3. The departure from internal balance caused by an exchange-rate change can
undermine the effectiveness of the exchange-rate change by altering domestic and
foreign prices in ways that reduce or reverse the corresponding change in the real
exchange rate.

The third conclusion poses the basic policy problem facing any government that contem-
plates a change in the nominal exchange rate. It can be restated as the fundamental postulate
of the absorption approach:

When resources are fully employed, a change in the nominal exchange rate
cannot affect the current-account balance unless absorption is adjusted to
accommodate the expenditure-switching effect of the exchange-rate change.

Using language introduced in Chapter 12, an improvement in the current-account balance
calls for an increase in the private-sector surplus (the difference between saving and invest-
ment) or in the public-sector surplus (a decrease in the budget deficit).

This proposition has inspired two strands of analysis. The first was developed by eco-
nomists who sought to show that a change in the exchange rate can affect absorption
automatically and that the automatic changes in absorption are the chief way in which an
exchange-rate change improves the current-account balance. Some of them argued that a
devaluation reduces real income by worsening the terms of trade and that the resulting
reduction in real income will reduce absorption. Others argued that devaluation raises the
price level, which reduces absorption by raising the amounts that households want to save
or by raising the amounts of money that they want to hold. The cash-balance version of this
argument is central to the monetary approach presented in Chapter 17.
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The Absorption Approach and Optimal Policy 333

The second strand of analysis was developed by economists who held that the absorption
approach was complementary to the elasticities approach, rather than a substitute. They
constructed policy-oriented models to show how monetary and fiscal policies should be
adjusted to make room for the expenditure-switching effects of an exchange-rate change—
to make sure that the MLR condition can translate a devaluation or depreciation of the
nominal exchange rate into an improvement in the current-account balance. That is the tack
taken in the rest of this chapter.

Optimal Policy Once Again

Consider the small open economy examined in Chapter 13. Its prices are fixed
or change only slowly when it departs from internal balance. Its government pegs the
exchange rate but is free to change the peg—to devalue or revalue the domestic currency
from time to time. Its central bank controls the money supply to set the domestic interest
rate.

Such a country is described by Figure 14-2. The vertical axis measures the restrictiveness
of expenditure policy, which rises with the tax rate and interest rate. An upward movement
along the vertical axis represents a tightening of fiscal or monetary policy, which reduces
policy-induced expenditure. The horizontal axis measures the nominal exchange rate and

Nominal and Real
Exchange Rate

E
xp

en
di

tu
re

P
ol

ic
y

F

P

0

F '

P '

F
F '

R1

A1

A

F"

F"

R

P"

Y

Y'

Y

Y'

FIGURE 14-2
Policy Responses to Autonomous Changes and Switches in Expenditure
Points on the curve YY show combinations of expenditure policy and the exchange rate
that maintain internal balance. Points on the FF curve show combinations that maintain
external balance. The economy starts at the policy point P. An autonomous increase
in expenditure that shifts the internal-balance curve to Y ′Y ′ will shift the external-
balance curve to F ′F ′. The new policy point is P ′, where expenditure policy must be
tightened from OA to OA1, but the exchange rate need not change. An autonomous
switch in expenditure to domestic goods that shifts the internal-balance curve to Y ′Y ′

will shift the external-balance curve to F ′′F ′′. The new policy point is P ′′, where expen-
diture policy need not change but the domestic currency must be revalued from OR to
OR1.
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334 Exchange Rates and the Current Account

thus measures the real rate, too, because goods prices do not change without prolonged
departures from internal balance.

The YY curve shows how the exchange rate can be combined with expenditure policy
to maintain internal balance. It is upward sloping because a devaluation switches domestic
and foreign demand to domestic goods and thus requires a more restrictive expenditure
policy to reduce absorption and restore internal balance. There is unemployment above
the YY curve and inflationary pressure below it. The FF curve shows how the exchange
rate can be combined with expenditure policy to maintain external balance. It is downward
sloping because a devaluation improves the current-account balance and thus requires a
less restrictive expenditure policy to raise imports and restore external balance. There are
balance-of-payments surpluses above the FF curve and deficits below it. The intersection
of the YY and FF curves at P defines an optimal policy combination conferring internal and
external balance simultaneously.6

An autonomous increase in domestic expenditure shifts YY upward, because a more
restrictive expenditure policy is needed to maintain internal balance. It shifts FF upward,
too, because a more restrictive expenditure policy is likewise needed to maintain external
balance. In fact, the curves shift up together, to Y ′Y ′ and F ′F ′, displacing the policy point
to P′ and reproducing a result we encountered before. When an economy experiences an
autonomous increase in expenditure, a tightening of expenditure policy can maintain internal
and external balance without a change in the exchange rate.

An autonomous switch in expenditure to domestic goods (or an increase in foreign
expenditure) shifts YY upward, because a more restrictive expenditure policy is needed to
maintain internal balance. Let it go to Y ′Y ′, just as before. This disturbance, however, shifts
FF downward, because a less restrictive expenditure policy is needed for external balance.
It goes to F ′′F ′′, displacing the policy point to P ′′, and thus reproduces another result
encountered before. When an economy experiences an autonomous switch in expenditure,
a change in the exchange rate can maintain internal and external balance without a change
in expenditure policy.

Both episodes illustrated in this diagram appear to violate a basic proposition in the

6To obtain the YY curve, set Y = Y t , the income level required for internal balance. Then dY = dYt .
But dY is given by equation (11a) in Chapter 13, with one modification. Separate the autonomous
change in net exports into two components: dNa = dNa

′ + dNa
′′
. Here, dNa

′
is truly autonomous

and dNa
′′

is the expenditure-switching effect of an exchange-rate change: dNa
′′ = (p1c∗

1)eπ (dπ/π ),
where eπ is the expression for the MLR condition used in Appendix B. Substituting into equation
(11a) and solving for the policy-induced change in expenditure,

dAg = −(p1c∗
1)eπ

dπ

π
− dAa − dN a′ + (s + m) dY t .

As eπ > 0 when the MLR condition is satisfied, Ag must fall with a rise in π , which means that the
tax rate or interest rate must rise, so the YY curve must be upward sloping. (Aa must likewise fall
with a rise in Aa or Na′

but rise with a rise in Y t .) To obtain the FF curve, set N + K = 0, where N is
the current-account balance and K is an autonomous capital inflow. When N + K = 0, the economy
is in external balance (there is no balance-of-payments surplus or deficit). Then dN+ dK = 0, where
dN is given by equation (13c) in Chapter 13 modified in the same way as equation (11a). Substituting
into equation (13c) and solving for the policy-induced change in expenditure,

dAg = (p1c∗
1)
s
m
eπ
dπ

π
− dAa+ s

m
dN a′+ s + m

m
dK.

As eπ > 0, Ag must rise with a rise in π , which means that the tax rate or interest rate must fall,
so the FF curve must be downward sloping. (Ag must likewise rise with a rise in Na′

or K , but fall
with a rise in Aa .) Note that the FF curve gets flatter as the economy becomes more open (i.e., as m
increases).
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FIGURE 14-3
Policy Responses to Changes in Policy Targets
The economy begins at P, in internal and external balance. An increase in the labor force
raises the target level of income, shifting the internal-balance curve to Y ′Y ′. The policy
point goes to P ′, where expenditure policy must be eased to OA1 and the domestic
currency must be devalued to OR1. An increase in capital inflows requires a reduction
in net exports, shifting the external-balance curve to F ′F ′. The policy point goes to P”,
where expenditure policy must be eased to OA2 and the domestic currency must be
revalued to OR2.

theory of economic policy. Normally, the number of policy instruments must be at least
as large as the number of policy targets. Two targets are represented in the diagram, in-
ternal and external balance. In each episode, however, it was sufficient to alter one pol-
icy instrument—expenditure policy in the first and the exchange rate in the second. But
these were special cases. The economy began at an optimal policy point, and each distur-
bance that drove it from that point had properties that paired it with a particular policy
instrument. The first was an increase in expenditure, which could be offset by a more
restrictive expenditure policy; the second was a switch in expenditure, which could be
offset by an expenditure-switching policy. When disturbances do not have this special
property, both instruments must be adjusted simultaneously. Figure 14-3 supplies two il-
lustrations.

Suppose that the labor force grows. The target level of income rises, because income and
output must be raised to maintain full employment. The YY curve shifts to Y ′Y ′, as a less
restrictive expenditure policy is needed for internal balance, but the FF curve remains in
place. The policy point goes to P′. There must be an easing of expenditure policy, and the
domestic currency must be devalued.

Suppose that capital inflows increase permanently. Net exports must be reduced to main-
tain external balance. The FF curve shifts to F ′F ′, as a less restrictive expenditure policy
is needed for external balance, but the YY curve remains in place, and the policy point goes
to P′′. The domestic currency must be revalued, and expenditure policy must be eased.
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336 Exchange Rates and the Current Account

The Assignment Problem

When working with Figure 14-2, we were able to pair each disturbance with a
particular policy instrument. When working with Figure 14-3, it is tempting to pair each
policy target with a policy instrument. If the labor force grows, for example, it seems
natural to say that expenditure policy should be used to raise income and exchange-rate
policy should be used to prevent a deterioration in the balance of payments. But the pairing
of targets and instruments is tricky. It is known as the assignment problem, and it is solved
by using a rule that its author, Robert Mundell, described as the principle of effective market
classification:

Each policy instrument should be assigned to the target variable on which it
has the greatest relative effect.

The use of this principle is illustrated in Figure 14-4, which deals with a somewhat artificial
case in which the policy instruments are adjusted sequentially.

Let the economy begin at P0, above the YY and FF curves. It has unemployment and a
balance-of-payments surplus. Assign the task of maintaining external balance to the manager
of the exchange rate. Assign the task of maintaining internal balance to the manager of
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FIGURE 14-4
A Stable Assignment of Instruments to Targets
The economy starts at P0. There is unemployment, because P0 is above the YY curve,
and a balance-of-payments surplus, because it is above the FF curve. As exchange-rate
policy is assigned to external balance, its manager revalues the domestic currency from
OR0 to OR1, taking the economy to P1. As expenditure policy is assigned to internal
balance and there is still unemployment at P1, its manager eases expenditure policy
from OA0 to OA1, taking the economy to P ′

1. But the balance of payments is in deficit
there, so the domestic currency must be devalued from OR1 to OR2, taking the economy
to P2 and producing inflationary pressure. Expenditure policy is then tightened from
OA1 to OA2, taking the economy to P ′

2. The policy path is the cobweb that leads to P,
the optimum policy point. The assignment is stable.
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expenditure policy. Assume arbitrarily that the manager of the exchange rate is the first to
act.

To pursue external balance, the manager of the exchange rate will revalue the domes-
tic currency to OR1, taking the economy back to the FF curve. But the new policy point,
P1, lies above the YY curve, so there will still be unemployment. Therefore, the manager
of expenditure policy will ease that policy to OA1, taking the economy back to the YY
curve. But this step drives the balance of payments into deficit, because the new policy
point, P′

1, lies below the FF curve. Accordingly, the domestic currency must be devalued
to OR2, which will trigger another change in expenditure policy. The policy path is de-
scribed by the cobweb P0, P1, P′

1, P2, P′
2. . . , and it converges on P, where YY and FF

intersect.
This decentralized procedure seems wasteful. The exchange rate goes up and down. So

does expenditure policy. To move directly to the optimal point P, however, policymakers
must possess all the information needed to construct the YY and FF curves, and thus know
where those curves lie. Policymakers do not claim to know this much. But they can most
certainly recognize a balance-of-payments surplus or deficit, incipient unemployment, and
incipient inflation. By pairing each policy instrument with a symptom of departure from
internal or external balance, they can wend their way through the cobweb shown in Figure
14-4 without knowing the whole structure of the economy or the precise nature of every
disturbance affecting the economy.

It is nevertheless essential to get the assignment right. In Figure 14-4, exchange-rate
policy is assigned to external balance, and expenditure policy to internal balance. This is
the conventional assignment, but it is the right assignment only because the FF curve is
steeper absolutely than the YY curve. If the configuration were reversed, the conventional
assignment would be unstable. The policy point would move further and further from P.
This could happen in a very open economy, with a marginal propensity to import larger
than the marginal propensity to save. As the marginal propensity to import rises, expen-
diture policy acquires more influence over the balance of payments, because a change
in income produces a larger change in imports. When the marginal propensity to import
is very large, the principle of effective market classification says that expenditure policy
should be assigned to external balance and the exchange rate should be assigned to internal
balance.

Optimal Policy with a Flexible Exchange Rate

In the story told by Figure 14-4, the exchange rate was pegged and thus adjusted
periodically. The same sort of diagram can be used to describe policy optimization under a
flexible exchange rate and the resulting behavior of the exchange rate itself. The exchange
rate is the price that clears the foreign exchange market. Throughout this chapter, moreover,
the only flows that cross that market are those that come from the current account or from
autonomous capital movements. Accordingly, the FF curve can be regarded as the market-
clearing curve for the foreign-exchange market. It provides information about the exchange
rate.

In Figure 14-5, the economy begins at P0, which lies on the initial FF curve. The
economy cannot leave the FF curve, even momentarily, because the balance of payments
cannot be in surplus or deficit under a freely flexible exchange rate. An autonomous in-
crease in capital inflows shifts FF to F′F′, as before, because it requires an appreciation
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Optimal Policy under a Flexible Exchange Rate
Under a freely flexible exchange rate, the economy cannot depart from its external-
balance curve, and the initial policy point, P0, must thus lie on that curve. An au-
tonomous increase in the capital inflow shifts the curve to F ′F ′, moving the economy
immediately to P ′

1, because the domestic currency appreciates from OR0 to OR1. An eas-
ing of expenditure policy from OA0 to OA1, designed to achieve internal balance, takes
the economy to P2 rather than P ′

1, because the domestic currency depreciates from OR1

to OR2. The economy converges to P by successively smaller movements along the F ′F ′

curve.

of the domestic currency to clear the foreign-exchange market. The exchange rate moves
at once from OR0 to OR1, as the foreign-exchange market does the job previously as-
signed to a policymaker. The location of the point P1, however, says that there is un-
employment in the new situation, and expenditure policy must be eased to restore
internal balance. Suppose that it is eased immediately to OA1, the full amount required
to achieve internal balance at the prevailing exchange rate OR1. The economy does not
move to P′

1 as it did in Figure 14-4. It moves along the F′F′ curve directly to P2, be-
cause the domestic currency depreciates immediately to OR2. Unemployment is replaced
by inflationary pressure, and expenditure policy must be tightened to OA2. The policy
path is P0, P1, P2, . . . , rather than a cobweb. Nevertheless, the policy point converges
to P .

In this particular diagram, the slopes of YY and FF determine the effects of assigning
expenditure policy to internal balance when the exchange rate is freely flexible. If the
marginal propensity to import is low, YY will be flatter than FF, and the economy will
converge to P even under the extreme assumption used in the diagram, that expenditure
policy changes by the very large amounts needed to achieve internal balance at the existing
exchange rate. The economy will oscillate, but not explosively. If the marginal propensity
to import is high, however, YY will be steeper than FF, and the economy cannot con-
verge to P when expenditure policy is managed in this fashion. The economy will oscillate
explosively.
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But real policymakers are not as dumb as the ones who inhabit this diagram. They can
make allowance for exchange-rate changes whenever they make changes in expenditure
policy. Because an increase in expenditure raises imports and causes the domestic currency
to depreciate, it has two effects on income: a direct expenditure-raising effect and an in-
direct expenditure-switching effect. By taking account of the indirect effect as well as the
direct effect, policymakers can use small changes in expenditure policy to maintain internal
balance. They can therefore prevent explosive oscillations. (Matters become more difficult,
however, when exchange-rate changes have long-lagged effects on the current account,
producing a J-curve and making it hard to predict the ultimate expenditure-switching effect
of each exchange-rate change.)

OPTIMAL POLICY AND THE EXCHANGE-RATE REGIME

The theory of optimal policy developed in this chapter raises an interesting ques-
tion. If a change in the exchange rate is the most appropriate policy response to an
expenditure-switching shock, why should countries—or regions within countries—be will-
ing to forgo that policy option by fixing the exchange rates connecting their currencies or
by forming a full-fledged monetary union with a single currency? Might Michigan or Texas
be better off having its own currency, so that it could change its exchange rate or let market
forces change it?

The question is interesting analytically, because it makes us think about the benefits and
costs of monetary sovereignty. But it is much more important than that. It is one of the
principal questions being debated in Europe, where 11 members of the European Union
have formed a full-fledged monetary union, with a single currency, the euro, and a single
monetary policy. The question is also being debated in Central and Eastern Europe, where
countries that want to join the EU must weigh the benefits and costs of adopting the euro
in place of their national currencies.

The issues involved are complicated, because monetary sovereignty has many dimen-
sions. When countries have separate currencies, businesses and households face the costs of
converting one currency into another and the risks associated with exchange-rate changes,
even when those changes do not take place frequently. Someone once calculated that a
tourist starting with $100, visiting every EU country, and buying each country’s currency
in turn, would have wound up with only $30 before spending a penny on food or anything
else. That is no longer the case. More importantly, a firm doing business in several EU
countries no longer needs to quote prices in all of their national currencies or take steps to
hedge against the risk of exchange-rate changes, which could turn profits into losses. When
weighing the benefits and costs of monetary sovereignty, moreover, one must distinguish
between formal and meaningful sovereignty. A government that wants to retain its own
currency but values exchange-rate stability cannot pursue an independent monetary policy.
It must accept exchange-rate flexibility to exercise meaningful sovereignty, especially under
conditions of high capital mobility.

We will return to these issues in subsequent chapters, after examining the role of capital
flows in the balance-of-payments adjustment process, the causes and costs of exchange-
rate crises, and the evolution of exchange-rate arrangements among the major industrial
countries. At this point, we will focus on a narrower question. Suppose that two countries,
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East and West, adopt a single currency or fix the nominal exchange rate connecting Eastern
and Western dollars in a manner that eliminates completely the costs and risks of exchange-
rate changes.7 How will their economies adjust to a switch in demand from Eastern to
Western goods?

If both countries’ prices were perfectly flexible, there would be no adjustment problem.
The switch in demand would raise Western prices and reduce Eastern prices, making Western
goods more expensive relative to Eastern goods and reversing the switch in demand. When
prices are not perfectly flexible, the switch in demand will raise the Western demand for
labor and other factors of production, and it will reduce the Eastern demand. Factor mobility
can then serve as a substitute for price flexibility. Movements of labor and capital from
East to West will raise Western output to match the larger demand for Western goods and
reduce Eastern output to match the smaller demand. Factor movements cannot substitute
perfectly for price flexibility if the two countries’ goods have different factor requirements.
Furthermore, the costs of adjustment will be differently distributed with factor movements
than with price flexibility; it is costly for workers to move from job to job and even more
costly to move from place to place. Finally, factor movements take time, particularly when
they involve building up one country’s capital stock and letting the other’s run down.

Some of the costs can be redistributed, however, and the need for adjustment can be
reduced when the countries involved belong to a fiscal union as well as to a monetary
union. Suppose that East and West are regions or states within a single country and that all
of the country’s citizens pay some of their taxes directly to a central government. The switch
in demand to Western goods will raise Western tax bills by raising Western incomes, and
it will reduce Eastern tax bills by reducing Eastern incomes. The changes in tax payments
will serve two purposes. First, they will transfer purchasing power from West to East,
reducing the income effects of the switch in demand. Second, they will help to finance the
current-account imbalance between East and West. The increase in Western exports due
to the switch in demand will be partly offset by the increase in Western tax payments; the
decrease in Eastern exports will be partly offset by the decrease in Eastern tax payments.

These considerations have led economists to ask three questions when examining the
optimality of a monetary union: (1) How closely are the countries’ factor markets integrated?
(2) How closely are their fiscal systems integrated? (3) What types of disturbances do they
face? On all three counts, the states and regions of the United States come closer to being an
optimal currency area than the national economies of the European Union. Labor mobility
is fairly high among U.S. states and regions; it is lower among EU countries, partly because
of differences in language and culture. Fiscal transfers are remarkably large in the United
States and nearly negligible in Europe. Recent studies suggest that the automatic workings
of the U.S. fiscal system offset about a fifth of any short-run change in regional income, but
the EU budget is too small and rigid to work that way. Finally, U.S. states and regions seem
less apt to suffer the sorts of disturbances represented here by a switch in demand from East
to West.

This last point deserves more attention. Instead of supposing that East and West experience
a simple switch in demand, introduce a third country, South, and suppose that it suffers a

7We have in fact accomplished that in the United States, where each of the 12 Federal Reserve Banks
issues its own dollar bills but accepts the others’ bills at par. If you are in the United States, look at
the bills in your wallet. Each one has a letter and number corresponding to the Federal Reserve Bank
that issued it. Because the system works so smoothly, however, no one bothers to look at those letters
and numbers.
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Table 14-3. The Size and Symmetry of Measured Demand Shocks in U.S. Regions
and European Countries

Correlations with Shocks in
Region or Country Sizes of Shocks First Region or Country

U.S. regions:
Mid-Atlantic 0.019 1.00
New England 0.025 0.79
Great Lakes 0.033 0.60
Plains 0.022 0.51
Southeast 0.018 0.50
Southwest 0.018 0.13
Rocky Mountains 0.015 −0.28
Far West 0.017 0.33

European countries:
Germany 0.014 1.00
France 0.012 0.35
Belgium 0.016 0.33
Netherlands 0.015 0.17
Denmark 0.021 0.39
United Kingdom 0.017 0.16
Italy 0.020 0.17
Spain 0.015 −0.07
Ireland 0.034 −0.08
Portugal 0.028 0.21
Greece 0.016 0.19

Source: Adapted from Tamin Bayoumi and Barry Eichengreen, “Shocking Aspects of Euro-
pean Monetary Unification,” in Barry Eichengreen, European Monetary Unification (Cam-
bridge, Mass.: MIT Press, 1997), Tables 4.4 and 4.6. The sizes of the shocks are the standard
deviations of the measured disturbances.

recession, reducing its demand for Eastern and Western goods. If the recession affects
East and West symmetrically, their governments will have no reason to change the East–
West exchange rate—although they may want to change the exchange rate connecting
their currencies jointly to the Southern currency. But if the South’s recession affects Eastern
exports more severely and there are no factor movements orfiscal transfers between East and
West, their governments may want to change the East–West exchange rate, and the monetary
union will be burdensome. It is therefore important to ask whether the members of a
monetary union experience similar or different disturbances—symmetrical or asymmetrical
shocks.

Several studies have sought to measure and characterize the shocks experienced by U.S.
states and regions and those experienced by individual EU countries. Some of the studies
failed to distinguish between the shocks themselves and subsequent responses to them. (They
focused on changes in real exchange rates, forgetting that a change in the real exchange
rate reflects not only the initial shock but also the nature and speed of the adjustment
to it.) One study was fairly successful in avoiding this pitfall, however, and some of its
findings are shown in Table 14-3. The shocks affecting U.S. regions are larger on average
than those affecting EU countries, but they are more symmetrical. The shocks affecting
the New England, Great Lakes, and Plains states, in particular, are highly correlated with
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342 Exchange Rates and the Current Account

those affecting the Mid-Atlantic states. By contrast, the shocks affecting Germany’s closest
neighbors, France, Belgium, the Netherlands, and Denmark, are not highly correlated with
those affecting Germany, and the correlations for the other EU countries are even lower.

Other considerations bear importantly on the feasibility and optimality of a monetary
union. We have already noted, for example, that small countries may want to avoid exchange-
rate changes because of their effects on the cost of living, and countries with histories of
high inflation have sought to “import” price stability by pegging their currencies to those of
low-inflation countries. On the three criteria considered here, however, the European Union
is not as close as is the United States to being an optimal currency area.

SUMMARY

Using the assumptions made in Chapter 13 concerning incomes, prices, and poli-
cies, one can show how exchange-rate changes switch expenditure. But several conditions
must be satisfied.

The Marshall–Lerner–Robinson condition is the basis of the elasticities approach to the
analysis of exchange-rate changes. A devaluation or depreciation of the domestic currency
improves the current-account balance when the price elasticities of domestic and foreign
demands for imports sum to a number larger than unity. Statistical evidence suggests that
this condition is satisfied for most major countries, although there may be difficulties in the
short run.

When the MLR condition is satisfied, however, a devaluation or depreciation raises
income at home and reduces it abroad, and these income changes have expenditure effects
that diminish the improvement in the current-account balance. When home and foreign
prices are rigid, the expenditure effects operate by way of the multiplier process. When
prices are flexible, the expenditure effects operate by raising prices at home and reducing
them abroad, and these changes limit the change in the real exchange rate brought about by
the devaluation or depreciation. Empirical research suggests that price changes can offset
a large fraction of any devaluation or depreciation unless the government maintains close
control over domestic expenditure.

These findings lead directly to the basic postulate of the absorption approach. A deval-
uation or depreciation will not improve the current-account balance unless absorption is
adjusted to make room for the expenditure-switching effects of an exchange-rate change.
This postulate has inspired attempts to show that a devaluation or depreciation reduces ab-
sorption automatically. It has also led to the development of policy-oriented models show-
ing how monetary and fiscal policies must be used jointly with exchange-rate changes to
maintain internal and external balance—that the absorption and elasticities approaches are
complementary.

Policy models can also be used to show how policy instruments should be assigned
to policy targets. To obtain an optimal policy combination by successive approximations,
each instrument should be assigned to the target on which it has the greatest relative ef-
fect. We would therefore expect the exchange rate to be used for external balance and
expenditure policies to be used for internal balance. In highly open economies, however,
with large marginal propensities to import, the conventional assignment should be reversed.
The same policy models can be used to describe the behavior of a flexible exchange rate.
Because it clears the foreign-exchange market automatically, it is implicitly assigned to
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external balance, and expenditure policies must then be assigned to internal balance. In a
very open economy, however, large changes in monetary or fiscal policy can cause explosive
oscillations if they are made without allowing for their exchange-rate effects.

When two countries fix their exchange rate firmly or form a monetary union, they cannot
use exchange-rate changes to offset expenditure-switching disturbances and other asym-
metrical shocks. But labor and capital mobility are helpful in fostering adjustment to such
shocks, and fiscal transfers can reduce the costs of adjustment. Therefore, economists seek-
ing to assess the benefits and costs of monetary unions examine the extent of labor and
capital mobility, the degree of fiscal integration, and the size and character of the shocks
affecting the participants. Studies of this sort suggest that the states and regions of the United
States come closer to being an optimal currency area than do the member countries of the
European Union.

RECOMMENDED READINGS

Some readings recommended at the end of Chapter 13, including the book by Meade and
the article by Johnson, deal with issues covered in this chapter. Here are additional suggestions:

The derivation of the Marshall–Lerner–Robinson condition in Figure 14-1 comes from a
paper by Gottfried Haberler, “The Market for Foreign Exchange and the Stability of the Balance of
Payments,” Kyklos, 3 (1949); the paper also shows how supply elasticities affect the outcome and the
importance of the MLR condition for the stability of the foreign-exchange market.

On the expenditure-switching effects of exchange-rate changes in a variety of macroeco-
nomic models and the importance of flexibility in the real wage, see Neil Bruce and Douglas D. Purvis,
“The Specification and Influence of Goods and Factor Markets in Open-Economy Macroeconomic
Models,” in R. W. Jones and P. B. Kenen, eds., Handbook of International Economics (Amsterdam:
North-Holland, 1985), ch. 16.

Lags in responses to exchange-rate changes and pricing to market are examined in Paul R.
Krugman and Richard E. Baldwin, “The Persistence of the U.S. Trade Deficit,” Brookings Papers
on Economic Activity, 1987(1); their implications for the adjustment process are assessed in Paul
R. Krugman, Has the Adjustment Process Worked?, Policy Analyses in International Economics 34
(Washington, D.C., Institute for International Economics, 1991).

The absorption approach is implicit in Meade’s analysis but is set out explicitly by Sidney S.
Alexander, “Effects of Devaluation on a Trade Balance,” International Monetary Fund Staff Papers,
2 (April, 1952), reprinted in American Economic Association, Readings in International Economics
(Homewood, Ill.: Richard D. Irwin, 1968), ch. 22. For the effects of exchange-rate changes on saving
and absorption, see Lars E. O. Svensson and Assaf Razin, “The Terms of Trade, Spending, and the
Current Account,” Journal of Political Economy, 91 (February, 1983).

On the assignment problem and the principle of effective market classification, see Robert A.
Mundell, “The Monetary Dynamics of International Adjustment under Fixed and Flexible Exchange
Rates,” Quarterly Journal of Economics, 74 (May, 1960); on the notion of an optimal currency area
and the contribution of labor mobility, see his “A Theory of Optimum Currency Areas,”American Eco-
nomic Review, 51 (November, 1961). Both papers are reprinted in Robert A. Mundell, International
Economics (New York: Macmillan, 1968), chs. 11–12.

For more on the theory of optimal currency areas, with applications to monetary union
in Europe, see Barry Eichengreen, European Monetary Unification (Cambridge, Mass.: MIT Press,
1997), especially chs. 3, 6, and 10. Another way to measure asymmetric shocks is used in Lorenzo Bini
Smaghi and Silvia Vori, “Rating the EC as an Optimal Currency Area,” in R. O’Brien, ed., Finance
and the International Economy (Oxford: Oxford University Press, 1992). On the roles of migration
and fiscal systems in the interregional adjustment process, see Maurice Obstfeld and Giovanni Peri,
“Regional Non-adjustment and Fiscal Policy,” Economic Policy, 26 (April 1998) and Antonio Fatás,
“Does EMU Need a Fiscal Federation?,” Economic Policy, 26 (April 1998).
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344 Exchange Rates and the Current Account

QUESTIONS AND PROBLEMS

(1) Adapt Figure 14-1 to show how a revaluation or appreciation of the domestic currency
affects the home-currency and foreign-currency values of the trade balance, using the assumptions in
the text concerning the sizes of the price elasticities.

(2) Reinterpret the trade-balance effects of the devaluation shown in Figure 14-1 when the
price elasticity of the domestic demand curve is 1 and the elasticity of the foreign demand curve is
greater than zero. Be sure to trace the effects separately in domestic and foreign currencies.

(3) Using your answer to (2), trace the effects of the devaluation on total expenditure in both
countries. Be sure to work in home currency when tracing the effects on expenditure in the domestic
economy and in foreign currency when tracing the effects on expenditure in the foreign economy.

(4) Adapt Figure 14-2 to show what must happen to the exchange rate and to expenditure
policy when there is an autonomous switch in expenditure to foreign goods.

(5) Adapt Figure 14-3 to show what must happen to the exchange rate and to expenditure
policy when there is an autonomous decrease in capital inflows.

(6) Adapt Figure 14-4 to show what happens when the marginal propensity to import is
very high, so that the FF curve is flatter than the YY curve. Then show how the problem can be solved
by reversing the assignment of instruments to targets.

(7) “When two countries have highly diversified economies, with similar patterns of pro-
duction, it will not be costly to fix the exchange rate between their currencies.” Explain and comment.
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Interest Rates and the
Capital Account

INTRODUCTION

The theory of balance-of-payments adjustment in Chapters 13 and 14 originated
in the 1950s, when many countries had tight controls on international capital movements.
Therefore, the theory said very little about the capital account; it emphasized income and
exchange-rate changes affecting the current account. Questions were raised occasionally
about the effects of autonomous capital flows on the policies needed to maintain internal and
external balance. But economists did not pay much attention to the role of capitalflows in the
adjustment process or to the implications of capital mobility for choosing optimal policies.

During the 1950s and 1960s, capital controls were liberalized, and other changes in the
economic environment reduced the risks and costs of international lending and investment.
There was thus an increase in capital mobility, and balance-of-payments theory began to take
notice. Two economists, J. Marcus Fleming and Robert Mundell, made major contributions,
and the model used in the next section of this chapter is thus known as the Fleming–Mundell
model.

The 1970s brought another change in the economic environment, the shift in 1973 from
pegged to flexible exchange rates. Having shown how capital movements can affect the
adjustment process and the behavior of a flexible exchange rate, economists had then to
show how a flexible exchange rate can affect capital movements.

When exchange rates are flexible, you must answer two questions before choosing be-
tween a domestic asset and a foreign asset: (1) Are rates of return higher at home or abroad?
(2) Which way will the exchange rate go? Suppose that an asset denominated in foreign
currency offers a higher rate of return than a comparable asset denominated in domestic
currency. Before deciding to buy the foreign asset and hold it for a year, you must forecast
the exchange rate at which you can expect to bring your money home. If the price of the
foreign currency will be lower a year from now, your loss on the exchange-rate change can
swamp your profit on the simple difference between rates of return. Thus, an analysis of
capital movements must take account of ways in which investors form their expectations
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346 Interest Rates and the Capital Account

about future exchange rates and of the uncertainty surrounding all such expectations. Both
can affect capital movements and the behavior of a flexible exchange rate.

Asset holders are not the only ones affected by future exchange-rate changes. Trade takes
time. A firm that signs a contract to sell goods to a foreigner and agrees to take payment
in the foreigner’s currency may not be paid for many months, until the goods have been
delivered. How can the firm protect itself against a change in the exchange rate? There are
several ways, but one of them involves the forward foreign-exchange market. The firm can
sell foreign currency in that market at a price determined now, without having to deliver the
foreign currency to the buyer until a stated future date.

THE ISSUES

This chapter and the next look at many issues and arrangements generated by
capital mobility, by expectations and uncertainty about exchange rates, and by transactions
in the forward market. This chapter introduces capital movements into the simple balance-
of-payments model constructed in earlier chapters, turning it into the Fleming–Mundell
model, and we will use that model to study four issues:

• How capital mobility contributes to balance-of-payments adjustment.

• How it affects the behavior of a flexible exchange rate.

• How it affects the theory of optimal policy.

• How it alters the functioning of monetary and fiscal policies under pegged and
flexible exchange rates.

We will also look at empirical work that tries to measure capital mobility and the effects of
removing controls on international capital movements.

The next chapter introduces expectations and uncertainty and shows how they affect
capital mobility and the exchange rate. We will see that expectations about future exchange
rates can affect the current rate. We will examine the forward market to see how traders
and investors can hedge against uncertainty and how the market can be used for purposes
of speculation.

THE FLEMING–MUNDELL MODEL

In Chapters 13 and 14, monetary and fiscal policies were lumped together. They
were described as expenditure policies, because they were used to regulate absorption,
which is how they affected the balance of payments. When domestic and foreign interest
rates influence capital movements, we cannot lump those policies together. Both policies
continue to affect absorption and thus affect the current account by affecting imports, but
monetary policy affects the capital account as well. By raising the domestic interest rate,
a central bank can encourage capital inflows, discourage capital outflows, and improve the
balance of payments. Two propositions follow: (1) When monetary policy is combined
with a flexible exchange rate, the risk of instability is intensified. (2) A government can use
monetary and fiscal policies to pursue external and internal balance without changing the
exchange rate.
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The Fleming–Mundell Model 347

Interest Rates and Capital Flows

Let us go back to the economy studied earlier. It is too small to influence incomes
and prices in other countries. It is likewise too small to influence their interest rates. Domestic
prices are fixed, as before, and the central bank controls the domestic interest rate. To study
capital mobility, we need two bonds—a domestic bond denominated in domestic currency,
and a foreign bond denominated in foreign currency.

In language used extensively hereafter, domestic and foreign bonds are imperfect substi-
tutes viewed from an investor’s standpoint. If the domestic interest rate rises and the foreign
rate does not, an investor will switch partially from foreign to domestic bonds but will not
switch completely from one to the other. Therefore, the switch in demand for bonds will
not be large enough to obliterate the interest-rate difference, and the central bank can influ-
ence the domestic interest rate by open-market operations. It can raise the domestic interest
rate by open-market sales, which increase the supply of domestic bonds and decrease the
domestic money supply. It can reduce the rate by open-market purchases, which decrease
the supply of bonds and increase the money supply.

In the Fleming–Mundell model, moreover, a permanent interest-rate difference causes a
permanent capital flow. Suppose that the central bank raises the domestic interest rate. It
makes domestic bonds more attractive, compared with foreign bonds, causing domestic and
foreign investors to buy domestic bonds. In the Fleming–Mundell model, they continue to
buy them for as long as the interest-rate incentive persists, and the additional flow demand
for domestic bonds shows up as a continuing capital inflow.

This flow formulation is illustrated in Figure 15-1. Interest rates are shown on the vertical
axis and capital flows on the horizontal axis. The foreign interest rate is fixed at Or∗. When
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FIGURE 15-1
Interest Rates and Capital Flows
The KK curve shows how interest rates affect capital flows in the Fleming–Mundell
model. When the foreign interest rate is fixed at Or∗, the capital flow depends on the
domestic interest rate. When it is raised to Or1, there is a net inflow equal to OK1. When
it is reduced to Or2, there is a net outflow equal to OK2. The slope of KK depends on the
substitutability between domestic and foreign bonds. When they are close substitutes,
KK is quite flat. A small difference between domestic and foreign interest rates causes a
large switch in demand between domestic and foreign bonds and a large capital flow.
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348 Interest Rates and the Capital Account

the domestic interest rate is equal to the foreign rate, there is no net capital flow. When the
domestic rate is raised to Or1, there is a continuing capital inflow equal to OK1. When it is
reduced to Or2, there is a continuing outflow equal to OK2.

The slope of theKK curve depends on the degree of substitutability between domestic and
foreign bonds. If there were no substitutability whatsoever, the curve would coincide with
the vertical axis. An interest-rate difference could not cause investors to switch between
domestic and foreign bonds; it would not generate a capital flow. If there were perfect
substitutability, the curve would be horizontal. The tiniest interest-rate difference would
lead investors to switch completely from one bond to the other, which would drive the
interest-rate difference back to zero. The central bank would have no control over the
domestic interest rate. When, as here, there is imperfect substitutability, the KK curve is
upward sloping. The central bank retains control over the domestic interest rate, and the size
of the continuing capital flow depends on the interest-rate difference. (The higher the degree
of substitutability, however, the larger are the open-market operations required to maintain
a given interest-rate difference and prolong the corresponding capital flow. In Chapter 16,
substitutability is related to investors’ attitudes toward risk.)

The flow formulation in the Fleming–Mundell model has been strongly criticized, and
the critics have produced better formulations. In Chapter 18, for example, we will develop
a model in which an increase in the domestic interest rate generates a one-time switch
in asset holdings from foreign to domestic bonds, causing a temporary capital flow. The
Fleming–Mundell model is still useful, however especially for short-run analysis, and most
of the conclusions drawn from it can be shown to hold in models with more complicated
formulations.

Capital Mobility and Exchange-Rate Flexibility

How do capital movements affect the behavior of a flexible exchange rate? The
greater the influence of interest-rate differences, the greater is the likelihood of instability
of the sort illustrated by Figure 14-5 in the previous chapter.

Figure 15-2 is another version of that diagram, in which the interest rate replaces ex-
penditure policy on the vertical axis. Interest rates and exchange rates that confer internal
balance are shown by the YiYi curve, which is a variant of the YY curve in Figure 14-5. It
is upward sloping because a depreciation of the domestic currency switches expenditure to
the domestic good and requires an increase in the domestic interest rate to offset it (assum-
ing that there is no change in fiscal policy). Interest rates and exchange rates that confer
external balance are shown by the Fi Fi curve, which is a variant of the earlier FF curve. It
is downward sloping, because a depreciation of the domestic currency improves the current
account and requires a decrease in the interest rate to offset it.1

1To obtain the YiYi curve in Figure 15-2 and the UU curve in Figure 15-3, reproduce the equation
for the YY curve from footnote 6 of Chapter 14, omitting for simplicity the autonomous changes and
switches in expenditure:

dAg = − (p1c∗
1)eπ

dπ

π
+ (s + m) dYt .

Then reproduce from Chapter 13 the definition of the policy-induced change in expenditure, omitting
the change in government expenditure (so that dD = − dT):

dAg = − dT − (Sr − Ir ) dr,

where sr − Ir > 0 because an increase in r raises saving and reduces investment. Substituting for the
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FIGURE 15-2
Behavior of a Flexible Exchange Rate with High Capital Mobility
The Yi Yi curve shows the combinations of the interest rate and exchange rate re-
quired for internal balance. The Fi Fi curve shows the combination required for ex-
ternal balance. High capital mobility makes the Fi Fi curve flatter absolutely than the
Yi Yi curve. When the exchange rate is flexible, the economy cannot depart from the Fi Fi

curve. Growth in the labor force shifts the Yi Yi curve to Y ′
i Y

′
i because a lower interest

rate is needed to raise income and employment. As the initial point P is above Y ′
i Y

′
i ,

there is unemployment and the central bank must reduce the interest rate from Or0

to Or1. The economy moves directly to P ′, however, because the domestic currency
depreciates from OR0 to OR1. As P ′ is below Y ′

i Y
′
i , there is inflationary pressure and

the central bank must raise the interest rate to Or2. The economy moves directly to P ′′,
however, because the currency appreciates to OR2. The policy path is P , P ′, P ′′, . . . , and
it does not converge to P ∗.

change in Ag the YY equation and solving for the change in r , we have

dr= 1
Sr − Ir

!
(p1c∗

1)eπ
dπ

π
− dT − (s + m) dY t

"
.

The YiYi curve in Figure 15-2 is obtained by plotting the change in r against the change in π (and is
thus upward sloping). The UU curve in Figure 15-3 is obtained by plotting the change in r against the
change in T (and is thus downward sloping). Note that both curves shift downward with an increase in
Y t , the target level of income. To obtain the Fi Fi curve in Figure 15-2 and the XX curve in Figure 15-3,
reproduce the equation for the FF curve from footnote 6 of Chapter 14, making the same omissions
and making the change in the capital inflow depend on the change in the interest-rate difference,
dK = k(dr − dr∗):

dAg = s
m

(p1c∗
1)eπ

dπ

π
+ s + m

m
k(dr − dr∗).

Substituting for the change in Ag and solving for the change in r , we have

dr = − 1
Sr − Ir + Kr

!
s
m

(p1c∗
1)eπ

dπ

π
+ dT − Kr dr∗

"
,

where Kr = [(s + m)/m]k. The Fi Fi curve in Figure 15-2 is obtained by plotting the change in r
against the change in π (and is thus downward sloping). The XX curve in Figure 15-3 is obtained
by plotting the change in r against the change in T (and is also downward sloping). Note that both
curves shift upward with an increase in r∗, the foreign interest rate. Note further that UU is steeper
than XX, because the change in r produced by a change in T is − 1/(Sr − Ir ) in the case of UU but
only − 1/(Sr − Ir + Kr ) in the case of XX.
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350 Interest Rates and the Capital Account

A lower interest rate has two effects on the balance of payments. It worsens the current
account by raising absorption and imports. It worsens the capital account by inducing
investors to switch from domestic to foreign bonds. Therefore, the slope of the Fi Fi curve
is affected by two characteristics of the economy that do not affect the slope of the YiYi
curve: the marginal propensity to import and the interest sensitivity of capital movements.
An increase in either one makes the Fi Fi curve flatter. It diminishes the size of the reduction
in the interest rate needed to offset a depreciation of the domestic currency. (If domestic
and foreign bonds were perfect substitutes, the Fi Fi curve would be horizontal, and the
domestic interest rate could not differ from the foreign rate.)

In Chapter 14, the external-balance curves were steeper absolutely than the internal-
balance curves. We assumed that the marginal propensity to import was smaller than the
marginal propensity to save and that capital movements were not affected by the interest
rate. In Figure 15-2, by contrast, the external-balance curve is flatter absolutely than the
internal-balance curve, because we assume that capital movements are highly sensitive to
interest rates. This can produce instability.

Because a flexible exchange rate clears the foreign-exchange market automatically, it
is assigned implicitly to external balance, and monetary policy must then be assigned to
internal balance. When Fi Fi is flatter than YiYi , however, the central bank must be careful.
If it does not take adequate account of the exchange-rate changes resulting from changes in
its monetary policy, it can cause explosive oscillations in the exchange rate and domestic
income.

Let there be growth in the labor force once again, raising the income level required to
achieve internal balance. The YiYi curve shifts downward to Y ′

i Y
′
i , saying that the interest

rate should be reduced to stimulate aggregate demand. If the interest rate is cut immediately
from Or0 to Or1, the rate needed for internal balance at the initial exchange rate, then the
policy point moves at once to P ′, because the exchange rate goes to OR1. Unemployment
gives way to inflationary pressure, and the central bank must tighten its monetary policy.
If it raises the interest rate to Or2, the rate needed for internal balance at the new exchange
rate, then the policy point moves to P ′′, because the exchange rate goes toOR2. Inflationary
pressure gives way to unemployment, and the central bank must alter its policy again. The
policy path is P, P ′, P ′′, . . . , and the economy moves farther and farther from P∗, the
optimal policy point.

This instability does not condemn exchange-rate flexibility, but it reminds us of a point
made in Chapter 14. The central bank must not focus exclusively on domestic targets,
disregarding the exchange-rate effects of its actions. Clearly, this warning is made more
important by the introduction of capital mobility.

Why not use fiscal policy for internal balance? We will soon see that fiscal policy loses
its effectiveness when the exchange rate is flexible and capital mobility is high. When the
exchange rate is pegged, however, high capital mobility opens up a new possibility.

Capital Mobility and Optimal Policy
Under a Pegged Exchange Rate

When monetary and fiscal policies have different effects on the balance of pay-
ments, they can be assigned to different targets, using the principle of effective market
classification defined in Chapter 14. As monetary policy has an additional influence on the
balance of payments, because it affects capital flows, it can be assigned to external balance,
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FIGURE 15-3
Fiscal and Monetary Policies for Internal and External Balance
The UU curve shows the tax rates and interest rates required for internal balance; it
is downward sloping because a decrease in the interest rate is needed to offset an
increase in the tax rate. The XX curve shows the tax rates and interest rates required
for external balance; it is downward sloping for the same reason. But the XX curve is
flatter than the UU curve. As an interest-rate reduction induces a capital outflow, a
smaller reduction is needed for external balance than for internal balance. An increase
in the labor force calls for an increase in income to maintain internal balance; the UU
curve shifts to U ′U ′, shifting the policy point from P to P ∗. The tax rate must be cut
to stimulate absorption and increase employment. The interest rate must be raised to
attract a capital inflow and offset the increase in imports produced by the increase
in absorption. If fiscal policy is assigned to internal balance and monetary policy to
external balance, the assignment will be stable. When the UU curve shifts to U ′U ′, the
tax rate must be cut from Ot0 to Ot ′

0 to restore internal balance, taking the economy
to P ′. As P ′ lies below XX, the interest rate must be raised from Or0 to Or ′

0 to restore
external balance, taking the economy to P ′′. The policy path will wind up at P ∗.

and fiscal policy can then be assigned to internal balance. Both targets can thus be achieved
without changing the exchange rate.

This strategy is illustrated in Figure 15-3. Monetary policy is represented by the domestic
interest rate, measured on the vertical axis. Fiscal policy is represented by the tax rate,
measured on the horizontal axis. TheUU curve shows how monetary and fiscal policies can
be combined to maintain internal balance. It is downward sloping because an increase in
the tax rate reduces domestic expenditure and requires an offsetting decrease in the interest
rate. There is unemployment above UU and inflationary pressure below it. The XX curve
shows how the two policies can be combined to maintain external balance. It is downward
sloping, too, because an increase in the tax rate improves the balance of payments by
reducing imports and likewise requires an offsetting decrease in the interest rate. There is
a balance-of-payments surplus above XX and a deficit below it.

If capital movements were not sensitive to interest rates, the UU and XX curves would
be identical. Monetary and fiscal policies would affect the balance of payments only by
affecting absorption, and there would be no way to distinguish between the two policies,
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apart from their different effects on the composition of aggregate demand. When capital
movements are sensitive to interest rates, the XX curve is flatter than the UU curve. To see
why, assume that the economy begins in internal and external balance and raise the tax rate
arbitrarily. Absorption will fall, reducing imports, and the balance of payments will move
into surplus. Next, reduce the interest rate by enough to restore absorption to its initial level
and thus restore internal balance. Imports will return to their initial level, but the balance of
payments will move from surplus into deficit because the interest-rate reduction will cause a
capital outflow. Putting the point differently, the cut in the interest rate required for external
balance is smaller than the cut required for internal balance, making XX flatter than UU.

Suppose that the economy starts at P , the optimal policy point. Let the labor force grow,
raising the income level needed for internal balance. The UU curve shifts downward to
U′U′. Less restrictive policies are needed to maintain internal balance. The policy point
goes to P∗, which says that the tax rate should be cut to Ot1, to stimulate income and
employment, and the interest rate should be raised to Or1, to induce the capital inflow
needed for external balance—to offset the increase in imports resulting from the increase
in income.

The same result can be obtained by assigning the tax rate to internal balance and the
interest rate to external balance, and this assignment will be stable. When the labor force
grows, producing unemployment, the finance ministry will cut the tax rate to Ot ′0. This
will restore internal balance, but the balance of payments will move into deficit. Hence, the
central bank will raise the interest rate toOr ′

0 to restore external balance, and unemployment
will reappear. The finance ministry will cut the tax rate again, producing a new deficit in
the balance of payments, and the central bank will raise the interest rate again. The policy
point will move to P∗ eventually.2

The assignment, however, may not work well over the long run. One reason, mentioned
earlier, has to do with the effect of an interest-rate difference. Instead of producing a
permanent capitalflow, it may merely produce a one-time switch in demand between foreign
and domestic bonds. In that case, the central bank would have to raise the interest rate over
and over again to produce a continuing capital inflow—to induce investors to make repeated
shifts from foreign to domestic bonds. Another reason has to do with interest payments.
These were left out of the model developed in earlier chapters and should be put back when
capitalflows are added. When they are included in the current-account balance, interest rates
affect that balance in a way that diminishes the case for assigning monetary policy to external
balance. An increase in the domestic interest rate raises interest payments to foreigners on
the domestic bonds that they held initially, and the capital inflow induced by the higher
interest rate adds further to those payments. This effect reduces the net improvement in the
balance of payments produced by raising the interest rate. Indeed, the balance of payments
can deteriorate.3 In any case, reliance on high domestic interest rates to maintain external

2There is a difference between this stepwise movement and the one in Figure 14-4, where expenditure
policy and the exchange rate were adjusted sequentially. The policy instruments, income, and the
balance of payments all move monotonically in Figure 15-3 (i.e., without oscillating).

3Let the domestic interest rate be 10 percent initially, and suppose that foreigners hold $1 billion of
domestic bonds. Interest payments start at $100 million. Raise the interest rate to 12 percent, and
suppose that this induces a $200 million increase in foreign holdings of domestic bonds. Interest
payments rise to $144 million ($1.2 billion times 12 percent), worsening the current-account balance
by $44 million. As the capital inflow is $200 million, the balance of payments improves by only
$156 million. Now change one number. Suppose that foreigners start with $10 billion of domestic
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balance involves large interest payments to the outside world and a corresponding income
loss to the domestic economy.

CAPITAL MOBILITY, EXCHANGE RATES,
AND DOMESTIC POLICIES

Under a flexible exchange rate, capital movements affect the domestic economy
directly. Whenever they produce exchange-rate changes, they have expenditure-switching
effects on income, output, and employment, and they can also alter domestic prices. Under
a pegged exchange rate, capital movements do not affect the economy directly, but they
may affect it indirectly by altering the money supply, interest rates, and so on. With high
capital mobility, indeed, the central bank is unable to control the money supply and thus
loses control of the domestic interest rate—an assertion made at the beginning of this book.

It is time to examine this possibility by abandoning the assumption made in Chapter 13,
that the monetary effects of official intervention are sterilized completely. Let us go to the
opposite extreme. Assume that there is no sterilization. Capital mobility acquires important
implications for the workings of monetary and fiscal policies. Their character, however,
depends crucially on the exchange-rate regime.

New Tools

Two new tools of analysis can help us trace these implications. They are the IS and
LM curves in Figure 15-4.

The IS curve shows how the interest rate affects the real income of a small economy
with fixed domestic prices. It is downward sloping because a reduction in the interest rate
stimulates absorption, raising real income. It will be fairly flat—the increase in income will
be big—when absorption is very sensitive to the interest rate or the multiplier is large (the
marginal propensities to save and import are low). The position of the IS curve depends on
all of the other variables affecting absorption. Two will be important here. A depreciation or
devaluation of the domestic currency shifts the curve to the right by switching expenditure
from foreign to home goods. A tax cut shifts it in the same direction by raising absorption.

The LM curve shows the relationship between income and the interest rate required for
monetary equilibrium. The demand for money increases as income rises, because transac-
tions rise with income. It decreases as the interest rate rises, because holders of money are
induced to switch from cash to interest-bearing assets (bonds) when they can earn more on
those assets. When the money supply is fixed by central-bank policy, monetary equilibrium
can be maintained only when the demand-raising effect of an increase in income is offset by
the demand-reducing effect of an increase in the interest rate. This is the relationship shown
by the LM curve, which is thus upward sloping. The position of the curve depends on the
money supply. An increase in the money supply shifts the curve downward because a lower
interest rate is needed to maintain monetary equilibrium at each and every income level.

bonds. With the increase in the interest rate, interest payments rise to $1.224 billion ($10.2 billion
times 12 percent), worsening the current-account balance by $224 million. The balance of payments
deteriorates by $24 million! (The two effects mentioned in the text can guarantee disaster when they
are put together. If the interest rate must be raised repeatedly to generate a continuing capital inflow
and each increase worsens the current-account balance by raising interest payments, the balance of
payments must deteriorate eventually.)
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FIGURE 15-4
Monetary Policy Under a Pegged Exchange Rate
This IS curve shows how the interest rate affects real income. Its slope depends on the
interest sensitivity of absorption and the size of the multiplier. Its position depends on
the exchange rate and tax rate. The LM curve shows the relationship between income
and the interest rate required for monetary equilibrium. It is upward sloping because
the demand for money rises with an increase in income and falls with an increase in the
interest rate, so an increase in the interest rate is needed to offset an increase in income.
Its position depends on the money supply. The economy begins at E0, where income is
OY0 and the interest rate is Or0. An increase in the money supply shifts it from LM to
L ′M ′, displacing equilibrium from E0 to E1. Income rises to OY1, and the interest rate
falls to Or1. In an open economy with a pegged exchange rate, however, these income
and interest-rate changes drive the balance of payments into deficit, which reduces the
money supply. The LM curve moves back to its initial position, taking income back to
OY0 and the interest rate back to Or0. The effects of monetary policy wear off. They
wear off faster with high capital mobility, because the initial fall in the interest rate
leads to a larger balance-of-payments deficit.

In earlier exercises, we represented changes in monetary policy by changing the domestic
interest rate. In the rest of this chapter, we represent them by changing the money supply. An
easier monetary policy is represented by raising the money supply and shifting the LM curve
downward. A tighter policy is represented by reducing the money supply and shifting the
curve upward. A balance-of-payments deficit also causes the curve to shift upward, because
it reduces official reserves, which reduces the money supply when the central bank does
not engage in sterilization. In each exercise that follows, we will assume that the balance of
payments is in equilibrium at the initial levels of income and the interest rate, so the money
supply will be constant until we introduce a policy change.

Monetary Policy Under a Pegged Exchange Rate

Under a pegged exchange rate, the domestic effects of monetary policy wear off
eventually when the central bank does not sterilize reserve flows, and they wear off faster
with high capital mobility. This story is told by Figure 15-4.
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The economy begins at E0, where the IS and LM curves intersect. Let the central bank
make an open-market purchase, raising the money supply and shifting the LM curve down-
ward to L′M ′. The economy is displaced to E1. Income rises to OY1, and the interest rate
falls to Or1. This is the permanent result for a closed economy. It is the initial result for
an open economy with a pegged exchange rate. An increase in income worsens the current
account by raising imports, and a decrease in the interest rate worsens the capital account.
The balance of payments moves into deficit, and reserves start to fall. If the central bank
were to sterilize reserve flows indefinitely, the economy would remain at E1. When it does
not sterilize them, the money supply starts to fall, and it must go on falling until the balance-
of-payments deficit is eliminated. Accordingly, the money supply must return eventually
to what it was before the open-market purchase, taking the LM curve back to its starting
point. Income must return to OY0, and the interest rate must return to Or0. The effects of
the change in monetary policy must wear off completely.

Capital mobility is important here mainly for the speed at which the economy returns to
its starting point. With no capital mobility, the balance-of-payments deficit is equal to the
current-account deficit induced by the increase in income. With the introduction of capital
mobility, the deficit is widened by the capital outflow resulting from the fall in the domestic
interest rate, and the money supply falls faster. Capital mobility accelerates the rate at which
the economy “exports” additional money created by an open-market purchase.

In the limiting case of perfect capital mobility (i.e., perfect substitutability between
domestic and foreign bonds), monetary policy has no influence whatsoever in a small econ-
omy, not even temporarily. The domestic interest rate cannot fall in Figure 15-4, because
it must equal the foreign interest rate. The economy must stay at E0. By implication, the
LM curve must snap back immediately after an open-market purchase. The whole effect of
the purchase is offset instantaneously by a capital outflow. Investors buy foreign bonds to
replace the domestic bonds sold to the central bank, and the central bank loses reserves in
an amount equal to its additional holdings of domestic bonds. The money supply does not
change.

Fiscal Policy Under a Pegged Exchange Rate

The workings of fiscal policy are described in Figures 15-5 and 15-6. The initial
effect of a tax cut is shown in both diagrams by shifting the IS curve to I′S′. Equilibrium
is displaced to E1. Income rises to OY1, and the interest rate rises to Or1. This is, again,
the permanent result for a closed economy, or for an open economy in which the central
bank sterilizes reserve flows. It is not the whole story when those flows affect the money
supply. In the fiscal-policy case, however, the rest of the story depends on the degree of
capital mobility, which affects the direction in which variables move, not merely the speed at
which they move. Outcomes with no and low mobility are shown in Figure 15-5. Outcomes
with perfect and high mobility are shown in Figure 15-6.

When there is no capital mobility, the long-run outcome resembles the outcome after
a change in monetary policy, because income returns eventually to its initial level. A tax
cut produces a balance-of-payments deficit, which is equal to the current-account deficit
induced by the initial increase in income. Reserves fall, reducing the money supply, and the
LM curve moves gradually upward. It cannot stop moving until the payments deficit has
ended, which means that it must move to L ′M ′ in Figure 15-5. Income is brought back to
OY0, and the current-account deficit is eliminated. This result is achieved by the increase in
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FIGURE 15-5
Fiscal Policy Under a Pegged Exchange Rate with Low Capital Mobility
A tax cut shifts the IS curve to I ′S ′, displacing equilibrium from E0 to E1. Income rises
from OY0 to OY1, and the interest rate rises from Or0 to Or1. With no capital mobility,
the deterioration in the current account drives the balance of payments into deficit,
and the money supply falls. The LM curve goes gradually to L′M ′, displacing equilibrium
to E2, where income has gone back to OY0, the interest rate has risen to Or2, and the
balance-of-payments deficit has ended. The effects of fiscal policy wear off gradually.
With low capital mobility, the increase in the interest rate to Or1 induces a capital inflow
that offsets part of the deterioration in the current account, reducing the balance-of-
payments deficit. The deficit is brought to an end, moreover, at a point on the I ′S ′

curve between E1 and E2, where income is between OY0 and OY1 and the interest
rate is between Or1 and Or2. The current account remains in deficit, but the deficit is
covered by a continuing capital inflow. Reserves and the money supply are stabilized.
The effects of the tax cut are reduced in the long run but do not wear off completely.

the interest rate, which rises to Or2 and “crowds out” enough domestic spending to offset
the stimulus provided by the tax cut. The effect of fiscal policy wears off completely.

When capital mobility is low, fiscal policy raises income permanently but by less than
the increase to OY1. The initial increase in the interest rate induces a capital inflow that
offsets part of the current-account deficit. Therefore, the balance-of-payments deficit is
smaller initially, and it is brought to an end before the increase in income has been reversed
completely. In Figure 15-5, theLM curve comes to rest at a point on I ′S ′ somewhere between
E1 and E2. The permanent level of income lies between OY1 and OY0, and the permanent
level of the interest rate lies between Or1 and Or2. There is still a current-account deficit,
because income is above its initial level, but the remaining deficit is offset by the larger
capital inflow induced by the additional increase in the interest rate. The effect of fiscal
policy is weakened but does not disappear completely.4

4Note that this outcome resembles closely the outcome in Figure 15-3, where fiscal policy was used
for internal balance and monetary policy was used for external balance. In that example, however, the
outcome was obtained immediately; the money supply was reduced abruptly by an open-market sale.
In this example, there is a instead a gradual reduction in the money supply produced by a transitory
balance-of-payments deficit.
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FIGURE 15-6
Fiscal Policy Under a Pegged Exchange Rate with High Capital Mobility
The initial effects of a tax cut are the same as before. The IS curve shifts to I ′S ′, raising
income from OY0 to OY1, and raising the interest rate from Or0 to Or1. With high capital
mobility, however, the capital inflow induced by the higher interest rate is larger than
the deterioration in the current account, and the balance of payments moves into
surplus. The money supply rises, driving the LM curve downward. With perfect capital
mobility, the money supply would drop immediately to L′M ′, because the interest rate
would remain at Or0. The equilibrium point would be displaced to E2, and income
would rise to OY2. Otherwise, the balance-of-payments surplus is brought to an end at
a point on the I ′S ′ curve between E1 and E2, where income is between OY1 and OY2

and the interest rate is between Or0 and Or1. The current account remains in deficit, as
before, and the deficit is covered by a capital inflow. But the effects of the tax cut are
reinforced by high capital mobility.

Clearly, there is some degree of capital mobility that would keep the economy at E1

permanently. The capital inflow induced by the increase in the interest rate to Or1 would
just match the current-account deficit induced by the increase in income to OY1. When
capital mobility is lower, the results are those described by Figure 15-5. When capital
mobility is higher, the results are those described by Figure 15-6.

Start with the limiting case of perfect capital mobility. The domestic interest rate cannot
change, because it must equal the foreign rate. Therefore, the tax cut must take the economy
all the way to E2, raising income to OY2. By implication, the capital inflow must be very
large, because it must produce a balance-of-payments surplus large enough to shift the LM
curve downward immediately to L′M ′ and prevent the domestic interest rate from rising.
The increase in income is large, too, because there is no increase in the interest rate to
“crowd out” the stimulus provided by the tax cut. In general, high capital mobility makes
fiscal policy more effective. The interest rate rises initially, as it did in Figure 15-5, but
the increase induces a capital inflow larger than the current-account deficit. The balance of
payments moves into surplus, and the money supply grows. The LM curve moves downward
and comes to rest at a point on I ′S ′ between E1 and E2. The permanent level of income
lies between OY1 and OY2, and the permanent level of the interest rate lies between Or0
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and Or1. There is a permanent deficit on current account, but it is exactly offset by a capital
inflow, as it was with low capital mobility.

Let us sum up. When the exchange rate is pegged and the central bank does not sterilize
reserve flows, we can conclude that:

1. If there is no capital mobility, the effects of monetary and fiscal policies wear
off completely.

2. As capital mobility rises, the effectiveness of monetary policy is reduced more
speedily. With perfect capital mobility, monetary policy is completely ineffective.

3. As capital mobility rises, the effectiveness of fiscal policy is restored. With
high capital mobility, the permanent effect of fiscal policy is larger than its initial
effect.

All three propositions however, abstract from the effects of capital flows on interest-income
payments,5 and the third proposition depends crucially on the underlying assumption of
the Fleming–Mundell model, that an interest-rate difference induces a continuing capital
flow. If capital flows tapered off eventually, the effects of fiscal policy would wear off, too.
The economy would start to run a balance-of-payments deficit in the wake of a tax cut, and
it would move eventually to E2 in Figure 15-5. The interest rate would rise, and income
would fall back to what it was before the tax cut.

Monetary Policy Under a Flexible Exchange Rate

Under a pegged exchange rate, the position of the LM curve is determined in part
by the balance of payments. If the central bank does not sterilize reserve flows, it cannot
control the money supply. Under a flexible exchange rate, there are no reserve flows, and
the position of the LM curve is determined completely by monetary policy. This is one basic
difference between the two regimes, and it is often used as an argument for exchange-rate
flexibility. But there is another difference. Under a pegged exchange rate, the position of the
IS curve is determined by domestic economic conditions, including fiscal policy. Under a
flexible rate, its position depends in part on the real exchange rate, which affects the division
of expenditure between domestic and foreign goods. Both differences are relevant for the
workings of domestic policies under pegged and flexible exchange rates.

Aflexible exchange rate enhances the effectiveness of monetary policy, and capital mobil-
ity augments the increase in effectiveness. These propositions are illustrated in Figure 15-7.

An open-market purchase shifts the LM curve downward to L ′M ′, just as with a pegged
exchange rate, and equilibrium is displaced to E1. Income rises immediately to OY1, and

5To illustrate the effects of interest payments, consider an increase in the money supply that reduces
the domestic interest rate initially. Asset holders will sell domestic bonds and buy foreign bonds
(there will be a capital outflow on the way to the new long-run equilibrium). Interest payments to
foreigners will fall because of the change in bond holdings, and this will improve the current-account
balance. Therefore, the long-run equilibrium cannot be at E0 in Figure 15-4. The permanent level
of the interest rate must be Or0, just as it was before; otherwise, capital flows would continue, and
interest payments would go on changing. But the permanent level of income must be higher thanOY0,
because the economy must run a permanent trade deficit just large enough to match the reduction
in interest payments and thus bring the current account into balance. (In effect, the IS curve shifts
slightly to the right, because the reduction in interest payments raises the permanent level of income.)
Monetary policy will thus have a small effect on income, even in the long run. Statements made later
about flexible exchange rates have to be amended in similar ways to allow for interest payments.
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FIGURE 15-7
Monetary Policy Under a Flexible Exchange Rate
An increase in the money supply shifts the LM curve to L′M ′, displacing equilibrium from
E0 to E1. The domestic currency depreciates, even in the absence of capital mobility, be-
cause an increase in income from OY0 to OY1 raises imports. The expenditure-switching
effect of the depreciation shifts the IS curve to some such position as I ′S ′, displacing
equilibrium to E2 and raising income to OY2. Capital mobility strengthens this effect,
because the fall in the interest rate induces a capital outflow, causing a larger depreci-
ation of the domestic currency. With perfect capital mobility, the interest rate stays at
Or0, and equilibrium is displaced to E3. The IS curve shifts all the way to I ′′S ′′, and income
rises to OY3. Under a flexible exchange rate, monetary policy is effective permanently,
and capital mobility raises its effectiveness.

the interest rate falls to Or1. This is the outcome for a closed economy but not for an open
economy with a flexible exchange rate, not even initially. Something more must happen
right away. As an increase in income raises imports, and a decrease in the interest rate
causes a capital outflow when there is any capital mobility, the domestic currency must
depreciate to clear the foreign-exchange market. The expenditure-switching effect of the
depreciation shifts the IS curve to some such position as I′S′. The equilibrium point goes
to E2, and income rises to OY2. The size of the shift in the IS curve depends on the size of
the depreciation, which depends on the size of the capital outflow, so high capital mobility
adds to the increase in income. Look at the limiting case of perfect capital mobility. As the
interest rate must stay at Or0, the IS curve must shift all the way to I′′S′′, and income must
rise to OY3.

Fiscal Policy Under a Flexible Exchange Rate

A flexible exchange rate can raise or reduce the effectiveness of fiscal policy,
depending on the degree of capital mobility. The reasons are shown in Figure 15-8. A tax
cut shifts the IS curve to I′S′, as in Figures 15-5 and 15-6, displacing equilibrium to E1.
This is again the outcome for a closed economy, but not for an open economy. We must
allow for the change in the exchange rate, and the outcome depends on the degree of capital
mobility.
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FIGURE 15-8
Fiscal Policy under a Flexible Exchange Rate
A tax cut shifts the IS curve to I ′S ′, displacing equilibrium from E0 to E1. Income rises
from OY0 to OY1, and the interest rate rises from Or0 to Or1. With no capital mobility or
low mobility, the domestic currency depreciates. The expenditure-switching effect of
the depreciation shifts the IS curve to some such position as I ′

1S
′
1, displacing equilibrium

to E ′
1 and raising income permanently to OY ′

1. The tax cut is made more effective.
With high capital mobility, the domestic currency must appreciate because of the large
capital inflow induced by the increase in the interest rate. The expenditure-switching
effect shifts the IS curve to some such position as I ′

2S ′
2, displacing equilibrium to E ′

2 and
reducing income to OY ′

2. The tax cut is less effective. With perfect mobility, the interest
rate stays, at Or0, and the appreciation of the domestic currency must be large enough
to drive the IS curve back to its starting point. There is no increase in income, and the
tax cut is completely ineffective.

When there is no mobility or low mobility, the domestic currency depreciates. The current
account deteriorates because of the increase in income, and the capital inflow, if any, is
too small to cover the deterioration. The expenditure-switching effect of the depreciation
amplifies the shift in the IS curve, taking it beyond I′S′ to some such position as I ′1S

′
1.

Therefore, income rises all the way to OY ′
1. The flexible exchange rate adds to the income-

raising effect of the tax cut, making fiscal policy more effective.
When there is perfect mobility or high mobility, however, the domestic currency ap-

preciates. The current account deteriorates, but the capital inflow more than covers the
current-account deficit. The expenditure-switching effect of the appreciation limits the shift
in the IS curve, taking it to some such position as I ′2S

′
2. Therefore, income rises, but only to

OY ′
2. With perfect mobility, fiscal policy is completely ineffective. As the interest rate must

stay at Or0, the economy must stay at E0. The appreciation of the domestic currency must
snap the IS curve right back to its starting point, and income cannot change at all.

The outcomes under a flexible exchange rate can be summarized most easily by starting
with perfect capital mobility:

1. Perfect capital mobility maximizes the effectiveness of monetary policy but
deprives fiscal policy of any effect on the domestic economy.
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Assessing the Extent of Capital Mobility 361

2. As capital mobility falls, the effectiveness of monetary policy diminishes,
but its effect on income is always larger than the effect obtained with a pegged
exchange rate and complete sterilization.

3. As capital mobility falls, the effectiveness of fiscal policy grows, and its effect
on income can be larger than the effect obtained with a pegged exchange rate and
complete sterilization.

Note that all of these results depend in part on the Fleming–Mundell supposition about the
permanance of capital flows. If capital movements tapered off, the influence of monetary
policy would be reduced gradually. Nevertheless, the permanent change in income would be
larger than the change to OY1 in Figure 15-7; the domestic currency would still depreciate
to eliminate the current-account deficit. The influence of fiscal policy would be raised
gradually, and the permanent change in income would be larger than the change to OY1 in
Figure 15-8, because the domestic currency would depreciate.

ASSESSING THE EXTENT OF CAPITAL MOBILITY

International capital movements grew very rapidly during the 1980s under the
influence of two developments. First, many governments removed or relaxed their controls
on capital movements. Second, the use of computers and other innovations helped investors
manage their assets more adroitly and led banks and other institutions to invent financial
instruments that made it easier for investors to shift funds from country to country or
currency to currency. Much has been written about the resulting globalization of financial
markets, and the lives of those who deal in those markets changed dramatically.

Many economists represent the present situation by assuming perfect capital mobility in
their theoretical models and empirical work. There is some tendency, however, to exaggerate
the economic significance of the recent innovations in the technology of trading and invest-
ing. Richard Cooper of Harvard University has noted that the laying of the first Atlantic
cable in 1866 shortened the time required to communicate between London and New York
by more than all subsequent innovations combined. Furthermore, recent empirical work has
raised questions about the actual extent of international capital mobility.

The important effects of liberalizing capital controls are illustrated vividly by Figure 15-9.
It shows what happened in the 1980s to the difference between interest rates on domestic and
foreign deposits denominated in French francs. Domestic deposits are those held with banks
in France; foreign deposits are those held with banks in other countries. In the early 1980s,
the interest rate on foreign deposits was much higher than the interest rate on domestic
deposits, because French capital controls prevented most French residents from moving
their funds from French banks to foreign banks. Those controls were liberalized gradually,
however, and were removed completely at the end of the decade; and this reduced the
interest-rate difference. Interest rates on domestic deposits rose relative to those on foreign
deposits as French banks had to offer interest rates competitive with those paid by foreign
banks.

In the next chapter, however, we will see that the lifting of capital controls does not
eliminate all of the costs and risks of investing in another country or currency, and one
recent study of capital mobility suggests that it is far from perfect. To understand the
strategy adopted by that study, let us reinterpret Figure 15-8. Suppose that the initial shift
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362 Interest Rates and the Capital Account

FIGURE 15-9
Difference Between Interest Rates on Foreign and Domestic Bank Deposits in French
Francs
In the early 1980s, French capital controls prevented French residents from holding
“offshore” deposits with foreign banks. As the controls were relaxed, French residents
began to move their funds to foreign banks, forcing French banks to offer higher in-
terest rates and reducing the interest-rate difference. The very large differences from
1981 to 1983 reflect speculative pressures against the franc. Foreign banks had to of-
fer high interest rates to discourage depositors from shifting from francs into other
currencies, but French banks did not, because French capital controls prevented French
residents from shifting into other currencies. Source: Adapted from Francesco Giavazzi
and Alberto Giovannini, Limiting Exchange Rate Flexibility: The European Monetary
System (Cambridge, Mass.: MIT Press, 1989).

in the IS curve reflects an increase of domestic investment, rather than a change in fiscal
policy, and consider two limiting cases.

In the absence of any capital mobility, the increase of investment raises income perma-
nently, and the increase in income is amplified by the depreciation of the domestic currency
needed to offset the increase of imports resulting from the increase in income. The IS curve
shifts initially to I′S′ because of the increase in investment, but then shifts to I′1S

′
1 because

of the expenditure-switching effects of the depreciation. Income rises all the way toOY ′
1. In

the absence of capital mobility, the current account must be balanced in the new equilibrium
at E ′

1. Hence, the increase of investment must be matched by an increase in saving, an in-
crease in tax payments, or the two together. Accordingly, there should be a high correlation
between changes in investment and the sum of changes in saving and tax payments. 6

At the opposite extreme, with perfect capital mobility, the increase in investment pro-
duces a very large capital inflow, which causes the domestic currency to appreciate. The
expenditure-switching effect of the appreciation drives the IS curve all the way back to its
starting point, and income returns to OY0, but the new equilibrium at E0 is different from
the initial equilibrium. Saving and tax payments have not changed, because income has not

6The increase in the interest rate to Or ′
1 will, of course, cut back the increase in investment, but the

increase actually observed in the end must be matched by the sum of the increases in taxes and saving
if the current account is to balance. That was the basic point made by equation (8) in Chapter 13.
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Summary 363

changed. But investment is higher than it was initially, and there is a current-account deficit,
which is financed by a capital inflow. With perfect capital mobility, then, there should be
no correlation between changes in investment and the sum of changes in saving and tax
payments.

What do the data show? The study that proposed this particular test found a high cor-
relation between investment and saving. Therefore, it concluded that capital mobility is
low. Subsequent studies have used different methods and data but have also found high
correlations. One study actually found higher correlations for the 1967–84 period than for
the 1953–66 period, although capital controls were used more widely and enforced more
rigorously in the earlier period. The issue has not been resolved.7

Nevertheless, the experience of the United States in the 1980s suggests that the high-
mobility outcome in Figure 15-8 fits the facts more closely than the low-mobility outcome.
We will examine that experience carefully in Chapter 19, when reviewing the history of the
monetary system. It is sufficient to note here that there was a large shift in U.S. fiscal policy
at the start of the 1980s, when the Reagan administration cut taxes and began to raise military
spending. The process of adjustment to the newfiscal policy was much like the one described
by point E ′

2 in Figure 15-8. There was a large capital inflow, the dollar appreciated hugely,
and the current account moved into deficit. But other forces were at work, including shifts
in expectations about future exchange rates. We must therefore introduce exchange-rate
expectations before we can analyze that episode completely.

SUMMARY

When capital movements are sensitive to interest rates, monetary policy acquires an
additional influence on the balance of payments and on the behavior of a flexible exchange
rate. Therefore, we have to amend the theory of optimal policy developed in earlier chapters.
Under a flexible exchange rate, for example, capital mobility adds to the risk of instability.
When monetary policy is used to achieve internal balance and the central bank does not
take account of the exchange-rate changes resulting from high capital mobility, there can
be explosive oscillations in the exchange rate and income.

Under a pegged exchange rate, moreover, monetary policy can be used to maintain
external balance while fiscal policy is used to maintain internal balance. The two targets can
be reached simultaneously without changing the exchange rate, and this policy assignment is
stable. But there are two objections to this strategy. An increase in the domestic interest rate
induced by a tightening of monetary policy may produce a one-time switch in investors’
portfolios, rather than an ongoing capital inflow, and the balance of payments will not
improve permanently. Furthermore, an increase in the interest rate can lead to a cumulative
deterioration in the current-account balance, because it raises interest payments to the
outside world.

Capital mobility has additional effects on the workings of domestic economic policies.
These are seen most clearly when we cease to assume that central banks sterilize the money-
supply effects of intervention in the foreign-exchange market.

7For the first study of this type, see Martin S. Feldstein and Charles Horioka, “Domestic Saving
and International Capital Flows,” Economic Journal, 90 June 1980); for the 1953–66 and 1967–84
correlations, see Maurice Obstfeld, “How Integrated Are world Capital Markets? Some New Tests,”
In G. Calvo et al., Debt, Stabilization and Development (New York: Harper & Row, 1989).
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364 Interest Rates and the Capital Account

When the exchange rate is pegged and there is no capital mobility, the domestic effects of
monetary and fiscal policies must wear off eventually. An easing of monetary policy or a tax
cut leads to a loss of reserves that gradually undermines the influence of the policy change.
As capital mobility rises, the effectiveness of monetary policy is reduced more speedily, and
it has no influence whatsoever with perfect capital mobility. By contrast, the effectiveness
of fiscal policy is enhanced by capital mobility, and the permanent effects of fiscal policy
are larger with high capital mobility than its initial effects with no such mobility.

When the exchange rate is flexible and there is no capital mobility, the effectiveness of
fiscal policy is reinforced; a tax cut induces a depreciation of the domestic currency, and
the expenditure-raising effect of the tax cut is supplemented by the expenditure-switching
effect of the depreciation. When capital mobility is high, however, the effectiveness of fiscal
policy is low; a tax cut induces an appreciation of the domestic currency by producing a
capital inflow. Fiscal policy is utterly ineffective with perfect capital mobility. The conse-
quences for monetary policy go the other way. Monetary policy is always more effective
with a flexible rate than with a pegged rate, and its effectiveness is enhanced by capital
mobility.

The liberalization of capital markets in the 1980s and the removal of capital controls have
raised capital mobility; it has also been enhanced by innovations in technology, which have
transformed the functioning of financial markets and offered investors new ways to manage
and diversify their assets. But recent research suggests that we do not have perfect capital
mobility.

RECOMMENDED READINGS

The Fleming–Mundell model owes its name to three papers: J. Marcus Fleming, “Domestic
Financial Policies Under Fixed and Under Floating Exchange Rates,” International Monetary Fund
Staff Papers, 9 (November 1962), reprinted in J. M. Fleming, Essays in International Economics
(Cambridge, Mass.: Harvard University Press, 1971), ch. 9; Robert A Mundell, “The Appropriate
Use of Monetary and Fiscal Policy Under Fixed Exchange Rates,” International Monetary Fund Staff
Papers, 9 (March 1962); and “Capital Mobility and Stabilization Policy Under Fixed and Flexible Ex-
change Rates,”Canadian Journal of Economics and Political Science, 29 (November 1963), reprinted
in R. A. Mundell, International Economics (New York: Macmillan, 1968), chs. 16, 18.

Subsequent contributions include Jeffrey Sachs, “Wages, Flexible Exchange Rates, and
Macroeconomic Policies,” Quarterly Journal of Economics, 94 (June 1980), which shows how wage
rigidity alters the effects of the exchange-rate regime on the workings of monetary and fiscal poli-
cies; see also Richard C. Marston, “Stabilization Policies in Open Economies,” in R. W. Jones and
P. B. Kenen, eds., Handbook of International Economics (Amsterdam: North-Holland, 1985), ch. 17,
which synthesizes a large body of research.

For an assessment and restatement of the Fleming–Mundell model, see Jacob A. Frenkel
and Assaf Razin, “The Mundell–Fleming Model a Quarter Century Later: A Unified Exposition,”
International Monetary Fund Staff Papers, 34 (December 1987).

Recent research on the measurement of capital mobility is reviewed in Jeffrey A. Frankel,
“International Financial Integration, Relations among Interest Rates and Exchange rates and Monetary
Indicators,” in International Financial Integration and U.S. Monetary Policy (New York: Federal
Reserve Bank of New York, 1989); see also Maurice Obstfeld, “International Capital Mobility in
the 1990s,” in P. B. Kenen, ed., Understanding Interdependence: The Macroeconomics of the Open
Economy (Princeton, N. J.: Princeton University Press, 1995). Related references are given at the end
of Chapter 16.
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Questions and Problems 365

QUESTIONS AND PROBLEMS

(1) Adapt Figure 15-3 to show how the tax rate and interest rate must change to maintain
internal and external balance when there is an autonomous switch of expenditure from domestic to
foreign goods. Bear in mind that this disturbance affects the positions of the UU and XX curves.
Suppose that the current account was balanced before the expenditure switch. Is it balanced after the
switch and the policy changes? Explain.

(2) Adapt Figure 15-4 to show how an open-market sale affects income and the interest rate
when the exchange rate is pegged and there is less than perfect capital mobility. Distinguish short-run
from long-run effects. How would perfect capital mobility alter your answer?

(3) Show how a tax increase affects income and the interest rate when the exchange rate is
pegged and there is high capital mobility. Suppose that the current account was balanced before the
tax increase. Is it balanced after the increase? Explain.

(4) Consider an economy with a flexible exchange rate and high capital mobility. The
government wants to raise income but does not want the exchange rate to change. Use IS and LM
curves to show how it must change its monetary and fiscal policies. The policy changes should
resemble those shown in Figure 15-3. Why?

(5) Adapt Figure 15-6 to show how an open-market sale affects income, the interest rate,
and the exchange rate when the exchange rate is flexible and there is perfect capital mobility. Is it
necessary to distinguish between short-run and long-run effects? Explain.

(6) Suppose that there is an increase in the foreign interest rate. Use IS and LM curves
to show what will happen in the domestic economy when there is perfect capital mobility and the
exchange rate is pegged.

(7) Repeat your answer to (6) for a flexible exchange rate.
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16

Expectations, Exchange
Rates, and the
Capital Account

THE ISSUES

Most investments are uncertain. They must be based on forecasts about future
earnings, and forecasts can be wrong. Foreign investments are especially uncertain, be-
cause they involve forecasts about exchange rates, as well as forecasts about earnings.
International capital movements depend not only on interest-rate differences but also on
investors’ expectations about future exchange rates. Furthermore, they are influenced by
attitudes toward risk, which affect an investor’s willingness to make commitments in an
uncertain world.

This chapter introduces expectations and uncertainty into the analysis of capital move-
ments. It begins by examining three issues:

• How exchange-rate expectations affect an investor’s choice between foreign and
domestic bonds.

• How that choice is influenced by attitudes toward risk.

• How expectations about future exchange rates affect the functioning of the foreign-
exchange market.

We will see that speculation links the actual exchange rate today with the rate expected in
the future and that it can contribute to exchange-rate stability.

Thereafter, the chapter introduces the forward foreign-exchange market and examines
two more issues:

• How traders and investors use the forward market to protect themselves against
exchange-rate risk.

• How speculators use the forward market to place “bets” on their views about future
exchange rates and deliberately incur exchange-rate risk.

We will see that the forward market allows traders and investors to shift risk to speculators.

366
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Expectations and Rates of Return 367

EXPECTATIONS AND RATES OF RETURN

Let there be two bonds, a domestic bond bearing an interest rate r and denominated
in domestic currency, and a foreign bond bearing an interest rate r∗ and denominated in
foreign currency. The current exchange rate between the two currencies is π , the number
of units of domestic currency needed to buy a unit of foreign currency. To keep matters
simple, suppose that r and r∗ are known in advance and that the two bonds are identical in
every other way—maturity, likelihood of default, and the rest.

The Open Interest Differential

If you invest a unit of domestic currency in the domestic bond, you can expect to
come out with 1 + r units of that currency after a year. If you invest a unit of domestic
currency in the foreign bond, you can obtain 1/π foreign-currency units of that bond and
expect to come out with (1/π )(1 + r∗) units of foreign currency after a year. This is where
exchange-rate expectations enter the story. To compare the two returns, you must forecast the
exchange rate that is likely to prevail a full year from now. Denote this expected exchange
rate by π e, and use it to convert the foreign-currency return on the foreign bond. It is
(1/π )(1 + r∗)π e units of domestic currency. Then use u to denote the difference between
the two returns:

u = 1
π

(1 + r∗)π e − (1 + r ). (1)

This is the open interest differential between foreign and domestic investments. If you are
indifferent to risk, the possibility of being wrong about π e, you will buy the foreign bond
whenever u is positive.

The equation for u can be simplified by defining a new term, π̂ , the expected rate of
change of the exchange rate:

π̂ = π e − π

π
. (2)

A positive value of π̂ signifies an expectation that the domestic currency will depreciate
during the coming year; a negative value signifies an expectation that it will appreciate. As
equation (2) can be used to show that π e = (1 + π̂ )π , equation (1) can be rewritten as

u = (1 + r∗)(1 + π̂ ) − (1 + r ) = (r∗ − r ) + (1 + r∗)π̂

≈ (r∗ − r ) + π̂ , (1a)

because (1 + r∗)π̂ is approximately equal to π̂ .
There are two ways to look at equation (1a). Viewed from the perspective of an investor

concerned primarily to decide which bond to buy, it says that an extra gain or loss can come
from investing in the foreign bond. It is the capital gain or loss resulting from a change
in the exchange rate. Viewed from the perspective of a speculator concerned primarily to
decide which currency to buy, the equation says that an extra gain or loss can come from
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368 Expectations, Exchange Rates, and the Capital Account

buying the foreign currency in the belief that π̂ is positive. It is the interest gained or lost
by holding the foreign bond.1

But perspectives do not matter fundamentally. An investor who buys the foreign bond is
also a speculator; part of the return expected from that purchase depends on π̂ , the investor’s
forecast of the change in the exchange rate. A speculator who buys the foreign currency is
also an investor; part of the return expected from that purchase depends on the interest rate
that can be earned by using the foreign currency to buy the foreign bond. Whenever u is
positive, then, an investor–speculator will want to hold some foreign-currency bonds. We
can show this clearly by rearranging equation (1a):

u ≈ (r∗ + π̂ ) − r. (1b)

The first term is the rate of return expected on the foreign bond; the second is the rate of
return on the domestic bond. If the first is larger than the second, regardless of the reason,
an investor–speculator will buy the foreign bond. Furthermore, an increase in u will raise
the demand for the foreign bond and reduce the demand for the domestic bond. It will
thus cause a capital flow from the domestic to the foreign economy, raising the demand for
foreign currency in the foreign-exchange market.

An Illustration

As equation (1a) plays an important role in this chapter, let us illustrate its use.
Suppose that the U.S. interest rate is 8 percent, that the British interest rate is 6 percent, and
that the current exchange rate is $1.75 per pound. You are an American investor and calculate
your wealth in dollars. You expect the dollar to depreciate (the pound to appreciate) to $1.85
per pound during the coming year. You should therefore invest in British bonds, even though
they pay a lower interest rate. You will sacrifice 2 percent in interest by investing in British
bonds. If you are right about the future exchange rate, however, you will gain 10 cents on
every pound invested in British bonds, and 0.10/1.75 is 5.7 percent, which is 3.7 percent
more than the interest you will sacrifice. Working with equation (1b), r∗ is 6 percent, r is 8
percent, and π̂ is 5.7 percent, so

u ≈ (6.0 + 5.7) − 8.0 = 11.7 − 8.0 = 3.7.

You can go further, by borrowing dollars at 8 percent in the United States, buying pounds at
$1.75, and investing the pounds in Britain at 6 percent. If the exchange rate goes to $1.85 a
year from now, as expected, the transaction will cost you 2 percent in interest but give you
a 5.7 percent capital gain on the exchange-rate change. There are many ways to exploit an
open interest differential. Whenever u is positive, however, they all involve buying pounds
now and selling pounds later.

1Both interpretations assume that investors and speculators measure gains and losses in domestic
currency. They should be concerned, however, with the real values of their assets, not nominal values
in domestic or foreign currency. Real values depend in turn on the prices of the goods they consume.
When we deal with real values, however, the analysis grows complicated, because we must take
account of expectations about prices, as well as expectations about exchange rates. As the main
conclusions do not differ greatly from those in the text, we will continue to deal with nominal values.
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Uncertainty and Attitude Toward Risk 369

UNCERTAINTY AND ATTITUDE TOWARD RISK

In the previous example, you decided to buy pounds, because the expected gain
from the exchange-rate change was larger than the sacrifice of interest income. But you can
be wrong about the exchange rate.

Errors, Uncertainty, and Risk

Suppose that interest rates are equal in the United States and Britain, so that there
are no interest gains or losses. You believe that there is a 75 percent chance that the pound
will appreciate from $1.75 to $1.90 per pound during the coming year but a 25 percent
chance that it will depreciate from $1.75 to $1.70 per pound. The expected exchange rate,
π e, is $1.85 per pound, as before. It is defined formally as an average of the possibilities
weighted by their probabilities:

π e = (0.75 × $1.90) + (0.25 × $1.70) = $1.85.

It still makes sense for you to buy some British bonds. When interest rates are equal, u is
equal to π̂ , which is still 0.10/1.75, or 5.7 percent. You will gain more, of course, if the
pound appreciates to $1.90; the gain will be 0.15/1.75, or 8.6 percent. You will suffer a loss,
however, if the pound depreciates to $1.70; it will be 0.05/1.75, or 2.8 percent. Accordingly,
you may not want to invest your whole portfolio in British bonds. Your exposure to the risk
of loss rises with the fraction invested in those bonds.2

Two propositions can be drawn from this illustration: (1) The open interest differential
measures the expected gain or loss from shifting to the foreign bond. (2) the size of the shift
may be influenced by the uncertainty surrounding investors’ expectations.

Risk Neutrality and Open Interest Parity

Some investors may be indifferent to uncertainty. We describe them as being risk-
neutral. When the open interest differential favors investment in Britain, those investors
will shift completely into British bonds, regardless of the risk of loss. In other words, they
will be guided only by expected gains and losses and can be said to treat domestic and
foreign bonds as perfect substitutes.

If most investors were risk-neutral, an open interest differential could not last long. By
shifting massively into British bonds, investors would drive up the prices of those bonds,
reducing the British interest rate, and drive down the prices of U.S. bonds, raising the U.S.
rate. With a flexible exchange rate, moreover, the pound would appreciate immediately in
response to the demand for pounds reflecting the demand for British bonds. This would
reduce π̂ (unless the expected exchange rate, π e, kept pace with the current rate, π ).

2To see why π e is defined as the weighted average of the possibilities, suppose that you could “bet”
repeatedly on those possibilities. You would make an 8.6 percent gain on 75 percent of your “bets” but
would lose 2.8 percent on the other 25 percent. Your average gain would be (0.75×8.6)− (0.25×2.8),
or 5.7 percent, and you would come out ahead in the long run. You could suffer a series of losses,
however, that could put you out of business. That is why you might not invest all of your wealth in
British bonds.
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The movements in r∗, r , and π̂ would not cease until the open interest differential fell to
zero.

Whenever the differential is zero, equation (1a) asserts that

π̂ = r − r∗. (3)

This condition is called open interest parity. It says that the expected change in the exchange
rate is exactly equal to the interest-rate difference, and it has two implications. First, it repeats
in different form a statement made before about monetary policy. If investors are risk-neutral
and thus treat domestic and foreign bonds as perfect substitutes, the central bank cannot
control the domestic interest rate unless it can influence exchange-rate expectations. If r∗

and π̂ are given, r is also given. Second, the condition provides a way to measure market
views about the future exchange rate when investors are risk-neutral. If the U.S. interest rate
is 8 percent and the British interest rate is 6 percent, the numbers used before, the typical
investor–speculator must expect the dollar to depreciate by 2 percent.

Risk Aversion and Portfolio Selection

If investors are risk-averse rather than risk-neutral, an open interest differential
can persist indefinitely. It will still induce a shift from one bond to the other, but the size of
the shift will be limited by exchange-rate risk and by the degree of risk aversion.

This proposition is illustrated in Figure 16-1. The vertical axis shows the expected return
on a portfolio containing domestic and foreign bonds. When the whole portfolio is invested
in the domestic bond, the expected return is 1 + r . Let this be the distance OD. When the
whole portfolio is invested in the foreign bond, the expected return is (1 + r∗)(1 + π̂ ). Let
this be the distance OF. Note that

u ≈ OF − OD = FD.

When a fraction n of the whole portfolio is invested in the foreign bond, the expected return
is a weighted average of the returns on the two bonds:

v = n(OF) + (1 − n)OD = OD+ n(OF − OD) = OD+ n(FD).

Let v be the distance OV, so that n(FD) = OV − OD = VD, and n = VD/FD. When
n = 0.5, for example, V lies halfway between D and F.

The horizontal axis of Figure 16-1 measures the riskiness of the portfolio for an investor
whose wealth is measured in domestic currency. Riskiness depends on the dispersion of the
possibilities that underlie an investor’s expectations and on the investor’s exposure to it. In
technical terms, it can be measured by the standard deviation of the return on the portfolio,
a term defined precisely in Note 16-1. When the whole portfolio is invested in the domestic
bond, there is no exchange-rate risk because there is no exposure; the standard deviation
is zero. When the whole portfolio is invested in the foreign bond, exchange-rate risk is
maximized because exposure is maximized; the standard deviation is OS̄ and can get no
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FIGURE 16-1
Portfolio Selection by a Risk-Averse Investor
The line DIshows how the expected return and riskiness of a portfolio change with its
composition. When the whole portfolio is invested in the domestic bond, the return is
OD and the standard deviation is zero; when it is invested in the foreign bond, the return
is OF and the standard deviation is OS̄; when it is divided between the two bonds, the
return is OV and the standard deviation is OS. The indifference curves show that an in-
vestor’s welfare rises with an increase in the return and falls with an increase in the stan-
dard deviation; U ′ represents a higher level of welfare than U . Facing the set of returns
and risks given by the line DI, the investor goes to Q, as U is the highest attainable indif-
ference curve. An increase in the foreign interest rate raises the open interest differen-
tial from DF to DF ′ and shifts DIto DI′. The investor goes to Q′, as U ′ is now the highest
attainable indifference curve. The return rises from OV to OV ′, and the standard devia-
tion rises from OS to OS ′. As the latter cannot rise without an increase in the fraction of
the portfolio invested in the foreign bond, that fraction must be higher at Q′ than at Q.

larger.3 What happens when a fraction of the portfolio is invested in the foreign bond? Note
16-1 shows that the standard deviation rises at a constant rate with n, the fraction invested
in the foreign bond. Hence, the standard deviation is OS = n OS̄, and the straight line DI
represents the relationship between expected return and risk.

The indifference curves in Figure 16-1 show how a risk-averse investor evaluates oppor-
tunities involving uncertainty about the future exchange rate. Clearly, the investor is better
off with a high return and low standard deviation. Therefore, points on the indifference

3This last statement is not strictly true. An investor can borrow at home in order to invest abroad. When
that happens, the fraction n will exceed 1, and the standard deviation will exceed OS̄. (Note that a
domestic investor will hold no foreign bonds when OD is larger than OF. The safest portfolio will be
the most profitable. In that same case, however, a foreign investor will hold some domestic bonds. We
should therefore work with two diagrams, one for the domestic investor whose wealth is measured in
domestic currency, and another for the foreign investor whose wealth is measured in foreign currency.
When the open interest differential is positive, as in Figure 16-1, the domestic investor will take a
risky position and the foreign investor will take a safe position. When the differential is negative, the
domestic investor will take a safe position and the foreign investor will take a risky position.)
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Note 16-1
Measuring the Riskiness of a Portfolio

Suppose an investor believes that there is a probability p1 that the domestic currency
will depreciate by π̂1 percent and a probability p2 that it will depreciate by π̂2 percent,
where p1 + p2 = 1. The expected depreciation is

π̂ = p1 π̂1 + p2 π̂2.

The definition of the expected return follows directly:

v = n[p1(1 + r∗)(1 + π̂1) + p2(1 + r∗)(1 + π̂2)] + (1 − n)(1 + r )

= n(1 + r∗)[1 + (p1 π̂1 + p2 π̂2] + (1 − n)(1 + r )

= n(1 + r∗)(1 + π̂ ) + (1 − n)(1 + r ) = (1 + r ) + nu,

where n is the fraction of the investor’s portfolio invested in the foreign bond and u
is the open interest differential. Note that an increase in r∗ raises u, which raises v

when n > 0.
If the domestic currency does indeed depreciate by π̂i (i = 1, 2), the actual return

on the portfolio will differ from the expected return by

ei = [n(1 + π̂i )(1 + r∗) + (1 − n)(1 + r )] − [n(1 + π̂ )(1 + r∗) + (1 − n)(1 + r )]

= n(1 + r∗)(π̂i − π̂ ) ≈ n(π̂i − π̂ ).

This is why the portfolio is risky when n > 0. Its riskiness can be measured by its
standard deviation, which is defined by

σv =
!
p1e2

1 + p2e2
2 ≈ n

"
(p1 p2)(π̂1 − π̂2)2 = nσ̄v,

where σ̄v is the value of σv when the whole portfolio is invested in the foreign bond
(and thus equals OS̄ in Figure 16-1). Note that σ̄v depends on the forecasts π̂1 and
π̂2 and their probabilities, that σv rises as n rises, given σ̄v , and that an increase in r∗

does not affect σv (because it does not affect σ̄v).

curve U ′ are better than points on U. Furthermore, a risk-averse investor will want the
expected return OV to rise at an increasing rate when faced with rising risk. Therefore, the
indifference curves get steeper as OS gets bigger. The curves are drawn, however, to reflect
one more assumption. The investor’s willingness to take on more risk in exchange for a
higher return does not vary with OV. The indifference curves are “stacked up” vertically,
with the slope of U ′ at Q′′ being the same as the slope of U at Q.

Faced with the actual tradeoff between return and risk represented by the line DI, a risk-
averse investor will go to Q, because U is the highest attainable indifference curve. Given
the open interest differential FD and the way that risk rises with n, the investor will choose
the value of n at which the expected return on the investor’s portfolio isOV and the standard
deviation is OS.
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How will the investor respond to an increase in u resulting from an increase in the foreign
interest rate? Note 16-1 shows that an increase in r∗ does not change the standard deviation.
In Figure 16-1, then, the increase in u fromDF toDF ′ shiftsDI toDI′, and the investor goes
to Q′ on the higher indifference curve U ′. But Q′ must lie to the northeast of Q, because
the indifference curves are stacked up vertically. Therefore, v rises toOV ′, and the standard
deviation rises to OS ′. But the standard deviation cannot rise unless there is an increase
in exposure to exchange-rate risk, which means that there has been an increase in n, the
fraction invested in the foreign bond. An increase in the foreign interest rate induces a risk-
averse investor to substitute foreign bonds for domestic bonds but not to shift completely
out of the domestic bond.

EXPECTATIONS AND EXCHANGE-RATE BEHAVIOR

Investors’ expectations about future exchange rates strongly affect the current ex-
change rate. In fact, fluctuations in actual exchange rates are due mainly to revisions in
investors’ expectations, reflecting the arrival of new information about forces that will in-
fluence future exchange rates. But the effects on actual exchange rates depend importantly
on attitudes toward risk.

Another Look at the Foreign-Exchange Market

These statements are illustrated in the next two diagrams, which gives us a new
way to look at the foreign-exchange market. In Figure 16-2, the exchange rate is measured
on the vertical axis; purchases and sales of foreign currency are measured on the hori-
zontal axis. The ED curve describes the excess demand for foreign currency coming from
investor-speculators. The ES curve describes the excess supply coming from other market
participants.

The ES curve can be derived from the ordinary supply and demand curves introduced
in Chapter 12. At some exchange rate, OP, the total supply of foreign currency coming
from foreign buyers of domestic goods and services will equal the total demand coming
from domestic buyers of foreign goods and services. Excess supply will be zero. Suppose
that the domestic currency depreciates. The supply of foreign currency will rise as foreign
buyers of domestic goods and services increase their purchases, and the demand for foreign
currency will fall as domestic buyers of foreign goods and services decrease their purchases.
Excess supply will be positive. Accordingly, the ES curve slopes upward. The slope of the
ES curve depends on the Marshall–Lerner–Robinson condition. Whenever it is satisfied, a
depreciation of the domestic currency improves the current-account balance and thus raises
the excess supply of foreign currency.

The position of the ED curve depends on interest rates and expectations. When the open
interest differential is zero, investors will not want to buy foreign currency because they
will not want to buy foreign bonds. Therefore, excess demand will be zero. A simple case
is shown in Figure 16-2. Let the foreign and domestic interest rates be equal. The open
interest differential will be zero if investors expect the exchange rate to be constant—if
OP equals π , the actual exchange rate, and also equals π e, the expected future rate, so
that π̂ is zero. The slope of the ED curve depends on the riskiness of foreign investment
and on the degree of risk aversion. Suppose that the domestic currency appreciates with-
out affecting the expected exchange rate—that π falls but π e remains at OP. Because π̂
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FIGURE 16-2
An Increase in the Foreign Interest Rate
The ED curve shows the excess demand for foreign currency coming from investor–
speculators. When foreign and domestic interest rates are equal and the actual and
expected exchange rates both equal OP, the ED curve will cross the vertical axis at P .
The open interest differential will be zero, and excess demand will be zero. If the actual
exchange rate falls below OP without affecting the expected rate, the open interest
differential will be positive, and investors will demand foreign currency in order to buy
foreign bonds. The ES curve shows the excess supply of foreign currency coming from
other market participants. At the exchange rate OP, the total supply of foreign currency
coming from foreign buyers of domestic goods and services equals the total demand
for foreign currency coming from domestic buyers of foreign goods and services. If the
actual exchange rate rises above OP, supply will increase, demand will decrease, and
excess supply will be positive. When the actual exchange rate is OP, excess demand
equals excess supply, because both are zero. Therefore, OP is the market-clearing rate.
If the foreign interest rate rises without affecting the expected exchange rate, the
excess-demand curve will shift from ED to E ′D ′. The open interest differential will be
positive, investors will demand OQ foreign currency at the initial exchange rate, and
excess demand will exceed excess supply. Hence, the actual exchange rate must go to
OP ′ to clear the foreign-exchange market.

becomes positive, the open interest differential becomes positive, too. Investors will expect
the domestic currency to depreciate and will buy foreign currency in order to buy foreign
bonds. Hence excess demand will be positive. When investors are risk-averse, however,
they will not switch completely into foreign bonds, and their demand for foreign currency
will be limited. Accordingly, the ED curve slopes downward. The higher the degree of risk
aversion, the smaller is the increase the excess demand resulting from a change in the open
interest differential, and the steeper is the ED curve.

Effects of a Change in the Foreign Interest Rate

Before showing how a revision of investors’ expectations affects the actual ex-
change rate, let us see how an increase in the foreign interest rate affects the situation.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.017
https://www.cambridge.org/core


Expectations and Exchange-Rate Behavior 375

Start with the simple case in Figure 16-2. Interest rates are equal initially, and the expected
exchange rate is OP. If the actual exchange rate is also OP, excess demand will be zero and
excess supply will be zero, too. Therefore, the actual exchange rate must be OP. It is the
market-clearing rate.

An increase in the foreign interest rate leads investors to buy foreign bonds and thus
buy foreign currency. It shifts the excess-demand curve to E′D′. Investors will demand OQ
foreign currency at the initial exchange rate OP.4 The domestic currency must depreciate
to OP′ to reduce excess demand and raise excess supply until both of them equal OQ′. The
excess supplyOQ′ represents the current-account surplus produced by the depreciation. The
excess demand OQ′ represents the capital outflow produced by the increase in the foreign
interest rate.

The two situations in Figure 16-2 can be compared by examining the open interest differ-
ential. Open interest parity prevailed in the initial situation; foreign and domestic interest
rates were equal, and π̂ was zero. It does not prevail in the new situation. If the actual
exchange rate went to OP′′, excess demand would fall to zero. Open interest parity would
prevail, because π̂ would be large enough to offset the increase in the foreign interest rate.
But the actual exchange rate goes only toOP′, which does not eliminate excess demand. By
implication, there must be an open interest differential favoring investment in the foreign
bond.

Effects of a Change in Expectations

Figure 16-3 illustrates the impact of a change in investors’ expectations. It starts
with the same special case used in Figure 16-2. Interest rates are equal, and the actual and
expected exchange rates are both equal to OP. Suppose that investors begin to anticipate
a change in fundamental economic conditions that will raise the domestic demand for
imports. This amounts to predicting a future shift in the supply curve to E∗S∗. The expected
exchange rate must go at once to OP∗, because that is the rate investors associate with the
E∗S∗ curve. Therefore, the investors’ demand curve must shift immediately to E∗D∗ to
reflect the change in expectations. As OP∗ exceeds OP, investors must expect the domestic
currency to depreciate, and π̂ becomes positive, producing an open interest differential
that favors foreign investment. The actual exchange rate must go at once to OP′, the rate
that clears the foreign-exchange market when the demand curve is E∗D∗ and the supply
curve is still ES. The domestic currency must depreciate immediately when it is expected to
depreciate eventually. The immediate depreciation is caused by the capital outflow produced
by the open interest differential. The outflow is matched by the current-account surplus
induced by the depreciation, as in Figure 16-2.

If investors are right about the supply curve, which does shift to E∗S∗ eventually, the
market-clearing exchange rate will go to OP∗. At that point, actual and expected exchange
rates will be equal once again, the open interest differential will be zero, and the capital
outflow will cease. If investors are wrong about the supply curve, which does not shift at
all, they will revise their expectations. (The persistence of the current-account surplus OQ′

4There are two ways to look at this shift: (1) It can be treated as a rightward shift, showing the amount
of foreign currency investors will demand at the initial exchange rate. (2) It can be treated as an
upward shift, showing the change in the actual exchange rate required to eliminate the open interest
differential and thus reduce excess demand to zero.
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FIGURE 16-3
A Change in Expectations
Foreign and domestic interest rates are equal initially, and the actual and expected
exchange rates are OP. When investors anticipate a future shift in the supply curve
from ES to E∗S∗, the expected exchange rate goes to OP∗, the rate associated with
the curve E∗S∗. Therefore, the investors’ demand curve goes at once to E∗D∗, driving
the actual exchange rate to OP ′, which is the market-clearing rate when the demand
curve is E∗D∗ and the supply curve is still ES. If investors are right, and the supply curve
does shift to E∗S∗, the actual exchange rate will go to OP∗ eventually. If investors are
wrong, and the supply curve remains at ES, investors will have to revise their expec-
tations; the demand curve will return to ED, and the exchange rate will return to OP.
If investors fail to anticipate a future shift in the supply curve, the exchange rate re-
mains at OP until the shift takes place. At that time, the rate goes to OP ′′, which is the
market-clearing rate when the demand curve is still ED and the supply curve is E∗S∗. But
investors have then to revise their expectations, taking the demand curve to E∗D∗ and
driving the exchange rate to OP∗ eventually.

will tell them to do so.) The investors’ demand curve will shift back to ED eventually, and
the exchange rate will return to OP.

Figure 16-3 is drawn on three suppositions: that the shift in the supply curve is fully
anticipated, that investors are risk-averse, and that the current account responds immediately
to a change in the exchange rate. What happens when the shift is not anticipated, when
investors are risk-neutral, or when there are lags in the adjustment process?

Speculation, Stability, and Profitability

When investors anticipate a change in the exchange rate and they are right, their
behavior is stabilizing and they make profits. Their behavior is stabilizing because it drives
the exchange rate to OP′ immediately and thus in the direction of OP∗, the rate that must
prevail in the long run. Investors make profits because they buy foreign currency at the price
OP′ and can sell it thereafter at the higher price OP∗. When investors anticipate a shift in
the supply curve and turn out to be wrong, their behavior is destabilizing and they take
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losses. Their behavior is destabilizing because it drives the exchange rate to OP′ when the
rate should stay at OP. Investors take losses because they buy foreign currency at the price
OP′ and must sell it later at the lower price OP.

When investors fail to anticipate a shift in the supply curve, their demand curve does
not shift, and the exchange rate does not change until the shift in the supply curve ac-
tually takes place. At that point, the domestic currency depreciates to OP′′, the rate that
clears the foreign-exchange market when the demand curve is still ED and the supply
curve has shifted to E∗S∗. The depreciation is produced by the current-account deficit
resulting from the shift in the supply curve. It induces a matching capital inflow OQ′′

because investors expect the exchange rate to return to OP and thus sell foreign cur-
rency. If the shift in the supply curve is permanent, however, investors will revise their
expectations eventually (helped this time by the current-account deficit OQ′′). The de-
mand curve will shift to E∗D∗, driving the exchange rate to OP∗. Once again, investors
behave in a destabilizing way and they take losses. Their behavior is destabilizing be-
cause it delays the necessary change in the exchange rate. Investors take losses because
they sell foreign currency at the price OP′′ and must buy it later at the higher price
OP∗.

There would thus appear to be a systematic link between the profitability of speculation
and its contribution to exchange-rate stability. Milton Friedman put it this way:5

People who argue that speculation is generally destablizing seldom realize that
this is largely equivalent to saying that speculators lose money, since speculation
can be destabilizing in general only if speculators on the average sell when the
currency is low in price and buy when it is high.

But be careful about the conclusion you draw from this quotation. Some economists have
taken it to mean that speculation will always be stabilizing: as destabilizing speculators will
take losses, they will go out of business and leave the market to the stabilizing speculators—
those who make profits and prosper in the long run. Friedman saw the flaw in this inter-
pretation; he warned that “professional speculators might on average make money while a
changing body of amateurs regularly lost larger sums.”6

In recent years, economists have advanced another reason for believing that speculation
will be stabilizing. It is the rational-expectations hypothesis, which says that all decision
makers, including speculators, base their behaviour on an accurate model of the whole econ-
omy. They may make mistakes from time to time, because they do not have enough informa-
tion or cannot distinguish information from mere rumor. But they will be right on average,
because they use an accurate model. Therefore, speculation will tend to be stabilizing.7

5Milton Friedman, “The Case for Flexible Exchange Rates,” inEssays in Positive Economics (Chicago:
University of Chicago Press, 1953), p. 175.

6Ibid., pp. 175–176. Friedman went on to argue, however, that the presumption favors stabilizing
speculation. If private speculation were destabilizing, he said, governments could engage in stabilizing
speculation and make large sums of money. But this is equivalent to supposing “that government
officials risking funds that they do not themselves own are better judges of the likely movements in
foreign-exchange markets than private individuals risking their own funds.”

7The rational-expectations hypothesis does not rule out instability completely. In fact, it typically gives
rise to a multiplicity of paths for the economy, and investors may fail to choose the stable path. If
they choose an unstable path, they will produce a “speculative bubble” that must burst eventually but
is destabilizing in the short run. It drives the economy away from long-run equilibrium.
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This hypothesis is attractive analytically and appealing intellectually. If we could not
believe that economic decisions are based on rational calculations, we would have grave
doubts about the optimality of resource allocation in a market economy. But watch out for
a leap in logic. Advocates of the rational-expectations hypothesis identify rightness with
rationality and thus identify wrongness with irrationality. This is an invalid inference. It
is vital to distinguish between the ways in which decision makers form their expectations
about rapidly changing market prices, such as stock prices and exchange rates, and the ways
in which they make infrequent but major decisions about building a factory, entering a new
market, and so on. When making the first type of decision, it may be necessary to use rules
of thumb for processing information; when making the second type of decision, there is
time to collect and process information carefully. Those who use rules of thumb are not
behaving irrationally, and we would expect them to learn from experience and thus improve
their rules. But rules of thumb may be wrong in a particular instance, and speculation in the
foreign-exchange market can be destabilizing, not because market participants are irrational
but because they must act quickly.

Risk Neutrality Once Again

Suppose that investors are risk-neutral rather than risk-averse. The tiniest open
interest differential will lead them to demand huge quantities of foreign currency, because
they will try to switch completely to the foreign bond. The excess-demand curve will become
horizontal, as in Figure 16-4. When investors begin to expect the supply curve to shift in the
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FIGURE 16-4
A Change in Expectations with Risk-Neutral Investors
When investors are risk-neutral, the ED curve becomes horizontal. If investors predict
a future shift in the supply curve from ES to E∗S∗, their demand curve goes at once to
E∗D∗, because the expected exchange rate goes to OP∗. The actual exchange rate goes
at once to OP∗, which is the market-clearing rate when the demand curve is E∗D∗ and
the supply curve is still ES. The rate remains at OP∗ even after the supply curve has
shifted to E∗S∗.
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future to E∗S∗, the demand curve will shift immediately to E∗D∗, and the market-clearing
exchange rate will go immediately to OP∗. The capital outflow will be OQ′. There will be
no further change in the exchange rate when the supply curve actually shifts to E∗S∗.

When investors are risk-neutral, then, expectations about the future exchange rate deter-
mine the actual rate completely. In Figure 16-4, the change in the expected rate drives the
actual rate directly to OP∗. The responses of other market participants affect the size of the
resulting capitalflow but not the exchange-rate change itself. When investors are risk-averse,
by contrast, expectations influence the actual exchange rate but do not determine it by them-
selves. In Figure 16-3, the change in the expected rate to OP∗ drove the actual rate to OP′.
The change in the actual rate depended in part on the change in the expected rate, but it also
depended on the slope of theED curve, reflecting the degree of risk aversion, and on the slope
of theES curve, reflecting the responsiveness of trade flows to a change in the exchange rate.

The same point can be put differently. When investors are risk-neutral, expectations are
completely self-fulfilling. The actual exchange rate goes immediately to OP∗ in Figure
16-4 and does not change again when the supply curve shifts. When investors are risk-
averse, expectations are partly but not completely self-fulfilling. The exchange rate went
immediately to OP′ in Figure 16-3. It did not go to OP∗ until the supply curve shifted.

Lagged Adjustment and Exchange-Rate Overshooting

In the cases considered thus far, a change in the exchange rate produced an imme-
diate change in the trade balance. When the actual exchange rate moved from OP to OP′

in Figure 16-3, for example, the trade balance improved immediately, and the supply of
foreign currency coming from traders increased by OQ′. In earlier chapters, however, we
noted that exports and imports may not respond immediately to a change in the exchange
rate. The ES and ED curves can be used to illustrate the consequences. The exchange rate
may have to overshoot its long-run equilibrium level in order to produce the capital flows
required to clear the foreign-exchange market.

Figure 16-5 shows what happens when a permanent increase in imports which raises
the traders’ demand for foreign currency at the initial exchange rate OP. Let the additional
demand be OQt , which shifts the ES curve to E∗S∗. The domestic currency must depreciate
eventually to OP∗ to eliminate the current-account deficit resulting from the increase in
imports. Assume that investors realize this promptly and revise their expectations. The
expected exchange rate will move to OP∗, shifting the ED curve to E∗D∗ and raising the
investors’ demand for foreign currency to OQi . Investors will want to buy foreign currency
at the initial price OP in the hope of selling it later at the higher price OP∗. With excess
demand coming from both traders and investors, the domestic currency will depreciate.

If the trade balance adjusted immediately to the change in the exchange rate, the actual
rate would go directly to OP∗, eliminating both components of the excess demand. If the
trade balance adjusts slowly, the traders’ excess demand will not fall immediately as the
domestic currency depreciates, and the exchange rate will be driven beyond OP∗. It may
go all the way to OP′. When the actual rate is OP′ and the expected rate is OP∗, investors
will supply OQt foreign currency. They will want to sell it at the price OP′ in the hope
of buying it later at the lower price OP∗. The investors’ excess supply will thus match the
traders’ excess demand, clearing the foreign-exchange market. With the passage of time,
of course, the trade balance will respond to the depreciation of the domestic currency, and
the exchange rate will move eventually to OP∗, validating the investors’ expectations.
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FIGURE 16-5
Lagged Adjustment and Exchange-Rate Overshooting
An increase of imports shifts the ES curve to E∗S∗. Traders will demand an additional OQt

of foreign currency at the initial exchange rate OP. As investors are assumed to identify
correctly the reason for this increase in the traders’ demand, they will revise their
expectations. The expected exchange rate will move from OP to OP∗, the new market-
clearing rate in the long run, and the ED curve will shift to E∗D∗. Investors will demand
an additional OQiof foreign currency, hoping to sell it later at the higher price OP∗. The
excess demand for foreign currency causes the domestic currency to depreciate. If the
trade balance responded immediately to the depreciation, the exchange rate would
move directly to OP∗, eliminating both parts of the excess demand. If the trade balance
responds with a lag, the traders’ excess demand will remain at OQt temporarily, which
means that the domestic currency must depreciate to OP ′ and thus overshoot the long-
run rate OP∗. When the actual rate is OP ′, investors will supply OQt foreign currency,
hoping to buy it later at the lower price OP∗. The investors’ excess supply will match
the traders’ excess demand. With the passage of time, the trade balance will respond
to the depreciation of the domestic currency, moving the exchange rate eventually to
OP∗.

This sort of overshooting was identified formally by Rudiger Dornbusch of MIT, using
a model more elaborate than the one implicit in Figure 16-5. Another form of overshooting
will be illustrated in Chapter 18, where it will play a different role. The various forms of
overshooting are often cited to account for the short-run volatility of flexible exchange rates,
a phenomenon illustrated vividly by Figure 12-1 in Chapter 12. But that volatility may be
due to something else. Investors must assimilate large amounts of information and update
their exchange-rate forecasts frequently. In other words, the ED curve moves up and down
incessantly as investors revise their expectations about future exchange rates.

THE FORWARD FOREIGN-EXCHANGE MARKET

In the discussion just concluded, investors were exposed to exchange-rate risk.
Therefore, the excess-demand curve ED reflected their attitudes toward risk as well as their
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The Forward Foreign-Exchange Market 381

forecasts about future exchange rates. Other participants in the foreign-exchange market
were not exposed to risk, because they did not take positions in foreign currency. Domestic
buyers of foreign goods and services paid for them immediately and bought foreign cur-
rency whenever they needed it. Foreign buyers of domestic goods and services behaved in
the same way. Therefore, the excess-supply curve ES did not reflect attitudes toward risk
or expectations; it reflected the influence of the actual exchange rate on demands for goods
and services.

In many cases, however, goods and services are delivered long after they are ordered,
and payments are not made until deliveries take place. Accordingly, someone is exposed
to risk. An American firm that agrees to pay for British goods in pounds faces the risk
that the pound will appreciate against the dollar between the day when the goods are
ordered and the day when payment must be made. A British firm that agrees to be paid
in dollars faces the same risk. But firms that acquire trade claims or debts can hedge
against exchange-rate risk. An American firm that agrees to pay for British goods in pounds
can buy pounds right away and hold them until it needs them. Alternatively, it can buy
pounds for delivery weeks or months from now by using the forward foreign-exchange
market.

Transactions in the Forward Market

A transaction in the forward market involves an exchange of promises. One party
promises to provide a stated quantity of dollars on an agreed date and to take up a stated
quantity of pounds. The other party promises to take up the dollars and provide the pounds.
Money does not change hands when the contract is made. An exchange rate is set now,
however, at which the dollars and pounds will change hands later. If you undertake to
provide $175,000 in 90 days and to take up £100,000 in exchange, you have set the forward
exchange rate at $1.75 per pound.

Clearly, your willingness to make this contract will depend on your forecast of the
spot exchange rate 90 days from now; that is the rate you would have to pay if you de-
layed your purchase. If you expect the spot rate to be $1.80, you have an incentive to
buy pounds forward at $1.75 per pound. Your willingness to do so, however, will also
depend on interest rates in Britain and the United States, because they determine the cost
of hedging by purchasing pounds now and holding them for 90 days, which is the al-
ternative to a forward purchase. To purchase pounds now, you must give up (or borrow)
dollars now. The cost will therefore depend on the interest rate you can earn on pounds
compared to the interest rate you can earn on dollars (or must pay to borrow them). Fi-
nally, your willingness to make a forward contract will depend on your attitude toward
risk.

An example will help us compare more carefully the various ways to hedge against
exchange-rate risk. An American firm buys British goods and agrees to pay £200,000 when
they are delivered 90 days from now. It incurs a £200,000 obligation to its supplier, and the
spot exchange rate is $1.75 per pound today.

Suppose that the firm borrows $350,000 from its bank, uses the dollars to buy pounds,
and invests the pounds for 90 days. The £200,000 obligation remains but is offset by a
£200,000 claim, the pounds bought with the borrowed dollars. The firm has hedged its
foreign-currency exposure. It has replaced a net liability in pounds with a net liability in
dollars, the $350,000 it owes to its bank.
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382 Expectations, Exchange Rates, and the Capital Account

Suppose that the firm goes to the forward market instead and that the forward rate is $1.75
per pound. Thefirm undertakes to provide $350,000 in 90 days in exchange for the£200,000
it will need. The£200,000 obligation is offset by the other party’s promise to deliver pounds.
Once again, the firm has hedged its foreign-currency exposure. It has replaced a net liability
in pounds with a net liability in dollars, represented by its promise to deliver dollars.

Investors use the forward market just as traders do. Let the British interest rate be higher
than the U.S. rate. An investor wants to take advantage of the higher British interest rate
but does not want exposure to exchange-rate risk. Suppose that the investor starts out with
$700,000, that the spot exchange rate is $1.75, and that the British interest rate is 6 percent.
The investor can acquire £400,000 now and can therefore expect to have £424,000 a year
from now. The investor can avoid exchange-rate risk by selling the £424,000 for dollars on
the forward market.

Finally, speculators use the forward market. Let the forward exchange rate be $1.75 per
pound, as before. A speculator believes that the spot rate will be $1.80 per pound 90 days
from now. The speculator will buy pounds forward at $1.75 in the hope of selling them 90
days from now at $1.80 and making a five-cent profit on each pound. Note that this form of
speculation does not tie up cash. Transfers take place only after 90 days have passed, when
the speculator turns over dollars in exchange for pounds and sells the pounds for dollars at
the then-current spot rate.

Forward Rates and Interest Rates

When we looked at the behavior of an investor–speculator choosing between for-
eign and domestic bonds, we worked through a comparison that defined the open interest
differential and open parity condition. An investor who chooses between those bonds but
plans to avoid exchange-rate risk by using the forward market must work through a similar
comparison.

The investor can buy 1/π foreign-currency units of the foreign bond with one unit of
domestic currency and can thus expect to have (1/π )(1 + r∗) units of foreign currency when
the bonds mature. To avoid exchange-rate risk, the investor can sell foreign currency now
at the forward foreign-exchange rate, π f . Therefore, an investment in the foreign bond is
worth (1/π )(1 + r∗)π f units of domestic currency. Alternatively, the investor can buy the
domestic bond and can thus earn 1 + r of domestic currency. Use c to denote the difference
between these two returns:

c = 1
π

(1 + r∗)π f − (1 + r ). (4)

This is the covered interest differential. When c is positive, an investor will buy foreign
currency at the current spot rate π in order to buy foreign bonds, but will also sell foreign
currency at the forward rate π f to hedge against exchange-rate risk. In the language of the
forward market, the investor will engage in covered interest arbitrage.8

8A similar calculation will govern afirm’s choice between two ways of hedging a commercial obligation.
Suppose that the firm can borrow dollars at the interest rate r , buy pounds immediately at the spot rate
π , and invest the pounds at the interest rate r∗. For every pound needed in the future, the firm must
buy 1/(1 + r∗) pounds now and spend π [1/(1 + r∗)] dollars. But it will incur 1 + r dollars of debt,
including interest, for every dollar borrowed to buy pounds. Therefore, the dollar cost of hedging in
this way is [1/(1 + r∗)](1 + r ) dollars per pound needed in the future. The dollar cost of hedging in
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We can simplify equation (4). Use δ to denote the forward premium on the foreign
currency, the difference between its forward and spot prices measured against its spot price:

δ = π f − π

π
. (5)

As π f = (1 + δ)π , by definition, equation (4) becomes

c = 1
π

(1 + r∗)(1 + δ)π − (1 + r ) = (r∗ − r ) + (1 + r∗)δ

≈ (r∗ − r ) + δ,

(4a)

because (1 + r∗)δ is approximately equal to δ.
There are two ways to look at the covered interest differential, just as there were two

ways to look at the open differential. Investors concerned mainly with earning income on
their bonds will read equation (4a) to say that an extra gain or loss can come from buying
the foreign bond. There is an extra gain when δ is positive—when the foreign currency is
selling at a premium on the forward market. There is an extra loss when δ is negative—when
the foreign currency is selling at a discount. Traders in the foreign-exchange market will
read equation (4a) to say that profits made from swaps between spot and forward markets
must be adjusted for the interest-rate difference. When δ is positive, a foreign-exchange
trader will be tempted to buy foreign currency spot and sell it forward. The profit from
this swap will be larger than δ whenever r∗ is higher than r , because the trader will be
holding foreign currency rather than domestic currency while waiting to deliver the foreign
currency. The profit will be smaller than δ and can become a loss whenever r∗ is lower
than r .

When the open interest differential was positive, risk-neutral investors shifted completely
into the foreign bond. In the process, however, they drove the differential to zero. When
the covered differential is positive, risk-averse investors will want to shift completely, too,
and strong market forces will keep c close to zero. When they are strong enough to keep c
exactly at zero, equation (4a) asserts that

δ = r − r∗. (6)

the forward market is, of course, the forward rate, π f , because it is the dollar cost of purchasing a
pound for future delivery. Define c∗ as the difference between the two dollar costs:

c∗ = π f − π
1

1 + r∗ (1 + r ).

If c∗ is positive, it is cheaper to buy pounds with borrowed dollars. If c∗ is negative, it is cheaper to
use the forward market. But the expression for c∗ can be rewritten. Multiply both sides by 1 + r∗ and
divide by π :

1
π

(1 + r∗)c∗ = 1
π

(1 + r∗)π f − (1 + r ) = c.

Thus, the firm will buy pounds forward whenever the covered differential is negative. (When the
covered differential is zero, the firm will have no reason to prefer one way of hedging over the other.
Under assumptions made later, moreover, the differential will be close to zero. Therefore, we will not
go far wrong by assuming that firms rely completely on the forward market to hedge their positions.)
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384 Expectations, Exchange Rates, and the Capital Account

This condition is called covered interest parity. It says that the forward premium on the
foreign currency is exactly equal to the interest-rate difference, and no profits can be made
from arbitrage. (The process may not go that far, however, because covered arbitrage is
not totally risk-free. By selling foreign currency forward, an investor avoids exchange-rate
risk but incurs another risk. The other party to the forward contract may not honor its
commitment. Default risk replaces exchange-rate risk.)

The open and covered interest differentials look much alike, and both are used to show
how capital movements respond to interest rates. They are fundamentally different, however,
because π̂ and δ are different. The term π̂ involves a comparison between the actual spot
exchange rate today and the expected future rate. It is surrounded by uncertainty. The term
δ involves a comparison between the spot and forward rates today. It is not surrounded by
uncertainty, as both rates are known now.

DETERMINANTS OF THE FORWARD RATE

A realistic model of the forward market would be inhabited by firms that hedge
commercial claims and obligations, investors who engage in covered interest arbitrage, and
speculators who bet on expectations about future exchange rates. It would not include all
firms, because some do not hedge (or do so by borrowing and other methods rather than
using the forward market). It would not include all investors, because some do not cover
their positions; they are investor–speculators of the sort encountered earlier in this chapter.
And it would not include all speculators, because some have other ways to place their
bets. But the essential features of the forward market can be captured by a very simple
model:

1. All firms engaged in foreign trade hedge in the forward market. Trade is
always balanced, however, so that the demand for forward contracts coming from
one country’s firms always equals the supply of forward contracts coming from
the other’s firms. Therefore, commercial hedging drops out of the model.

2. All investors cover their foreign-currency positions. Therefore, capital move-
ments depend on the covered interest differential. Interest rates are equal initially,
however, so that the investors’ demand for forward contracts depends exclusively
on δ, the forward premium on the foreign currency. When δ is positive, investors
sell foreign currency forward; when δ is negative, they buy it.

3. All speculators operate in the forward market. When their forecast of π̂ is
larger than the market value of δ, they buy foreign currency forward. If they are
right about π̂ , they make profits; foreign currency bought now at the forward rate
can be sold later at a higher spot rate. When their forecast of π̂ is smaller than the
market value of δ, they sell foreign currency forward.

4. The spot exchange rate is pegged, and the balance of payments is in equilibrium
initially. Therefore, events in the forward market that also impinge on the spot
market affect official reserves, not the spot exchange rate. When investors demand
foreign currency spot in order to buy foreign bonds, the foreign central bank
intervenes to prevent its country’s currency from appreciating, and its reserves
rise. In ordinary circumstances, moreover, π̂ will be zero. It can differ from zero
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FIGURE 16-6
Response of the Forward Rate to an Increase in the Foreign Interest Rate
The FS curve shows the quantity of foreign currency that investors sell forward to
engage in covered interest arbitrage. When foreign and domestic interest rates are
equal, investors sell foreign currency forward whenever it goes to a premium. The
FD curve shows the quantity of foreign currency that speculators buy forward. When
π̂ is zero, speculators buy foreign currency forward whenever it goes to a discount.
When interest rates are equal and π̂ is zero, the two curves intersect at zero, and the
forward premium is zero. An increase in the foreign interest rate lowers the investors’
supply curve from FS to F′S′; investors buy foreign bonds and cover their positions
by selling foreign currency forward. The foreign currency goes to a discount, OR′, at
which investors want to sell OC′ foreign currency forward and speculators want to buy
it forward.

only when speculators come to expect that the central bank will devalue or revalue
its currency—that it will change the peg at which it intervenes.9

This model is set out in Figure 16-6. The forward premium on the foreign currency,
δ, is measured on the vertical axis. Forward purchases and sales of foreign currency are
measured on the horizontal axis.

The FD curve shows the forward demand for foreign currency coming from speculators.
It is drawn on two suppositions, that π̂ is zero initially and that speculators are risk-averse.
When π̂ is zero, speculators’ purchases depend entirely on the forward premium. They buy
foreign currency forward when it goes to a discount (δ is negative); they sell foreign currency
forward when it goes to a premium (δ is positive). When speculators are risk-averse, their
behavior depends on the riskiness of speculation as well as the expected profit. Hence, FD
is downward sloping. (If speculators were risk-neutral, their positions would not be limited
by riskiness, and FD would be horizontal.)

TheFS curve shows the forward supply of foreign currency coming from investors. When
interest rates are equal initally, investors’ sales of foreign currency depend on the forward

9If the spot rate were flexible, we would have to analyze simultaneously the behavior of the spot and
forward rates. This is not hard conceptually, but is difficult diagrammatically. Any change in π not
accompanied by a change in π e produces a change in π̂ , affecting the position of the FD curve in
Figure 16-6 and the value of π f .
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Table 16-1. Transactions in Spot and Forward Markets Resulting from an Increase in the
Foreign Interest Rate

Time Spot Market Forward Market

When the foreign interest
rate rises

Investors buy foreign currency to
buy foreign bonds

Investors sell foreign currency to
cover their positions

Speculators do not enter spot
market

Speculators buy foreign cur-
rency to open their positions

When investments and
forward contracts
mature

Investors do not enter spot
market

Investors deliver the foreign cur-
rency they sold forward for
domestic currency

Speculators sell the foreign cur-
rency they bought forward
in order to obtain domestic
currency

Speculators deliver the domestic
currency they buy spot for the
foreign currency they bought
forward

premium. They sell foreign currency forward when it goes to a premium and buy foreign
currency forward when it goes to a discount.10

Effects of a Change in the Foreign Interest Rate

When interest rates are equal and π̂ is zero, the FS and FD curves intersect at zero,
and the forward premium must be zero. That is the initial situation in Figure 16-6. What
happens when the foreign interest rate rises? The covered interest differential turns positive
when δ is zero initially, and the investors’ supply curve shifts to F ′S′. Investors want to
buy foreign bonds and want therefore to sell foreign currency forward. The market-clearing
value of δ goes to OR′. This discount on the foreign currency, however, is not large enough
to eliminate the covered interest differential. The discount large enough to do that is OR∗,
because it would restore covered interest parity and reduce investors’ sales to zero. Hence,
investors buy some foreign bonds and sell OC′ foreign currency forward. Speculators buy
OC′ forward because they expect to gain by selling it later. (In this particular example,
where π̂ is zero, they expect to sell at the fixed spot rate the foreign currency they buy
forward at the discount OR′.)

The transactions shown in Figure 16-6 are listed in Table 16-1, along with others that go
with them. When investors buy foreign bonds, they must buy foreign currency in the spot
market. But speculators do not enter the spot market, not yet. Therefore, the increase in
the foreign interest rate produces excess demand in the spot market, and the foreign central
bank gains reserves. When investments and forward contracts mature, investors need not

10When investors engage in covered interest arbitrage, they avoid exchange-rate risk completely. We
noted earlier, however, that investors face the risk of default on a forward contract. Accordingly,
the FS curve is fairly flat but not completely horizontal. Investors are risk-averse and do not shift
completely to the foreign bond when δ is positive. If covered interest arbitrage were riskless in all
respects, the FS curve would be horizontal. (Figure 16-6 differs importantly from earlier diagrams
that dealt with the spot market. In Figure 16-6, distances along the vertical axis measure δ and π̂ ,
the forward premium and expected rate of change in the spot exchange rate. In earlier diagrams, by
contrast, vertical distances measured π and π e , the levels of the actual and expected spot rates. Figure
16-6 could be drawn in terms of π , π f , and π e , the levels of the spot, forward, and expected spot
rates, but it would get cluttered.)
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FIGURE 16-7
Response of the Forward Rate to a Change in Expectations
When interest rates are equal initially and π̂ is zero, the FS and FD curves intersect
at zero. When speculators start to believe that the foreign currency will appreciate,
they begin to buy it forward; when π̂ rises from zero to OR∗, the speculators’ demand
curve shifts from FD to F′D′. The foreign currency goes to a premium on the forward
market, and the premium creates a covered interest differential favoring investment
in the foreign bond. The market-clearing premum is OR′, at which speculators want to
buy OC′ foreign currency forward and investors want to sell it forward.

enter the spot market; their forward contracts allow them to switch back to domestic cur-
rency. But speculators must sell foreign currency in the spot market; they must acquire the
amounts they promised to deliver when they made their forward contracts. Excess demand
in the spot market gives way at this point to excess supply, and the foreign central bank
loses the reserves it gained earlier.

The story told in Table 16-1 can be carried further. Suppose that the foreign interest rate
continues to exceed the domestic rate at the end of the cycle shown in the table. A new
cycle will begin immediately. Investors will buy foreign currency spot and sell it forward,
keeping the forward discount at OR′ in Figure 16-6. Speculators will buy foreign currency
forward. There will be excess demand in the spot market at the start of the new cycle. (It will
indeed offset the excess supply that emerged at the close of the old cycle.) At the end of the
new cycle, investors will switch back to domestic currency, having sold foreign currency
forward, and speculators must buy domestic currency to honor their forward contracts.
Suppose instead that the foreign interest rate drops back to equality with the domestic rate
at the end of the first cycle. The cycle will not be repeated. The supply curve in Figure 16-6
will shift back from F′S′ to FS, and the forward discount will return to zero.

Effects of a Change in Expectations

What happens when expectations change? Suppose that speculators begin to be-
lieve that the foreign currency will be revalued. As π̂ becomes positive, the speculators’
demand curve shifts to F′D′ in Figure 16-7. The new value of π̂ is given by OR∗, the
forward premium at which speculators cannot make a profit and will not buy or sell foreign
currency forward. The market-clearing value of δ goes to OR′, which is smaller than OR∗,
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so speculators can expect to make a profit. Accordingly, they buyOC′ foreign currency for-
ward and investors sell it, because there is a covered interest differential that leads investors
to buy foreign bonds. (Interest rates are equal, and δ is positive.)

Although the forward rate goes to a premium in Figure 16-7 and went to a discount in
Figure 16-6, the two cases lead to a similar sequence of transactions. Returning to Table
16-1, the increase in π̂ leads to forward purchases by speculators, drives the foreign currency
to a forward premium, and induces investors to buy foreign bonds. Therefore, investors buy
foreign currency spot and sell it forward. Later, investors use their forward contracts to
switch back to domestic currency, but speculators must buy domestic currency in the spot
market to honor their forward contracts. If the spot exchange rate is not revalued, the foreign
central bank gains reserves at the start of the process and loses them at the end.

Using the Forward Rate to Predict the Spot Rate

If speculators were risk-neutral, the FD curve would be horizontal in Figures 16-6
and 16-7, and the market value of δ could not differ from π̂ , the expected change in the
spot rate. Therefore, δ could be used to represent π̂ in economic research on a number of
important issues, including the formation of expectations.

This strategy cannot be tested directly unless we have an independent measure of π̂ . But
we can construct and test a joint hypothesis about the behavior of speculators. Suppose that
they are risk-neutral and that they do not make systematic errors when forecasting future
exchange rates (i.e., they conform to the rational-expectations hypothesis). On the first
supposition, δ will represent the market’s estimate of π̂ . On the second supposition, π̂ will
not differ systematically from π̇ , the actual percentage change in the spot rate. Therefore,
the joint hypothesis can be tested by estimating this equation:

π̇ t+1 = a + bδt ,

where π̇ t+1 is the actual percentage change in the spot rate between time t and time t + 1,
and δt is the forward premium at time t . If a = 0 and b = 1, the joint hypothesis stands up.
If those conditions are not met, it must be rejected (but we cannot know whether to reject
the first or second supposition, or both of them together).

Many economists have estimated this sort of equation. Some have obtained values for a
and b that satisfy the test of the joint hypothesis, but many have obtained values for a that
differ significantly from zero and values for b that differ significantly from 1. That is what
happens in Table 16-2, where three values of a are not greatly different from zero, but three
values of b have the wrong sign, and the b-value for the pound is not only wrong-signed but
significantly different from 1. In most such studies, moreover, δt proves to be a poor predictor
of π̇ t+1. The equation does not “explain” much of the variation in the actual exchange rate.

More research must be done on attitudes toward risk and on the formation of expectations
before we know why. Research using survey data on exchange-rate expectations suggests
that forecasts made by foreign-exchange traders differ systematically from the forward
exchange rates. This finding raises doubts about the rational expectations hypothesis. But
it may also mean that foreign-exchange traders are risk-averse rather than risk-neutral. We
have no simple way to choose between these interpretations. (We cannot be sure, moreover,
that the exchange-rate forecasts gathered by such surveys are the forecasts that drive the
traders’ own behavior.)
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Summary 389

Table 16-2. Forecasting Equations for U.S. Dollar Exchange
Rates, 1973–92

Currency a b

Pound sterling 9.11 − 1.96
French franc 3.06 − 0.65
Deutsche mark − 4.31 − 0.93
Japanese yen − 3.60 0.12

Source:Adapted from Richard C. Marston, International Financial Integra-
tion (Cambridge: Cambridge University Press, 1995), Table 4.3; Eurocur-
rency interest-rate difference used instead of one-month forward premium.

SUMMARY

Investors must take account of future changes in exchange rates when comparing
returns on foreign assets with returns on domestic assets. They must look at the open interest
differential, which adjusts the ordinary interest-rate difference for the expected change in
the exchange rate. If investors believe that the foreign currency will appreciate, the open
interest differential can favor investment in the foreign bond even when the foreign interest
rate is lower than the domestic rate.

If investors are risk-neutral, they will tend to treat foreign and domestic bonds as perfect
substitutes. An open interest differential favoring the foreign bond will induce investors to
shift to that bond completely, producing a capital outflow. As they do that, however, they
will reduce the foreign interest rate and raise the domestic rate, so the capital outflow will
maintain open interest parity. The difference in interest rates will equal the expected rate
of change in the exchange rate.

If investors are risk-averse, they will tend to treat foreign and domestic bonds as imperfect
substitutes. An open interest differential favoring the foreign bond will induce investors to
buy that bond but not shift into it completely. They will hold diversified portfolios. An
increase in the foreign interest rate will still produce a capital outflow, but its size will be
limited by the intensity of risk aversion, and it cannot restore open interest parity.

As expectations influence capital movements, they must also influence the behavior of
a flexible exchange rate. An increase in the foreign interest rate will cause the foreign
currency to appreciate. A change in expectations can do so, too. If investors begin to believe
that other participants in the foreign-exchange market will increase their demand for the
foreign currency, the open interest differential will favor foreign investment and investors
will demand more foreign currency. The foreign currency will appreciate immediately when
it is expected to appreciate later.

When expectations are borne out by events, speculators will make money and specu-
lation itself will be stabilizing. When expectations are contradicted, speculators will lose
money and speculation will be destabilizing. But stabilizing speculation will not necessarily
dominate foreign-exchange markets, even when stabilizing speculators prosper.

When there are lags in the adjustment of trade flows to exchange-rate changes, capital
flows may be needed to clear the foreign-exchange market. In such cases, the exchange rate
has to overshoot its long-term equilibrium level to produce the necessary capital flows. To
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390 Expectations, Exchange Rates, and the Capital Account

induce a capital inflow, for example, the domestic currency must depreciate by more in the
short run than it is expected to depreciate in the long run.

The forward foreign-exchange market is used by traders and investors to hedge against
exchange-rate risk. A forward contract is a promise to exchange one currency for another
at an agreed future date. The forward exchange rate is built into the contract. The forward
rate can be at a premium or discount, compared with the spot rate, depending on supply
and demand conditions in the forward market. The premium is used to compute the covered
interest differential, which adjusts the ordinary interest-rate difference for the cost of hedging
in the forward market.

When the covered interest differential is positive, investors buy foreign bonds and sell
the foreign-currency proceeds forward. This is covered interest arbitrage, which tends to
maintain covered interest parity. Speculators use the forward market to place bets on their
forecasts of future exchange rates. When they expect a currency to appreciate by an amount
larger than the forward premium, they buy the currency forward.

An increase in the foreign interest rate leads investors to buy foreign currency spot and
sell it forward. The currency will appreciate immediately and go to a discount on the
forward market. Speculators will buy it forward to take advantage of the discount. When
forward contracts mature, investors will deliver foreign currency to speculators in exchange
for domestic currency. But speculators must then sell foreign currency spot to obtain the
domestic currency they must deliver, causing the foreign currency to depreciate. A change
in expectations can have similar effects. This time, however, speculators take the lead, and
the foreign currency goes to a premium rather than a discount.

If speculators were risk-neutral, the forward rate would be an efficient predictor of the
future spot rate. This hypothesis can be tested jointly with another, that speculators form
rational expectations and do not make systematic forecasting errors. The evidence tends to
reject the joint hypothesis.

RECOMMENDED READINGS

For a thorough treatment of hedging, investing, and speculating under exchange-rate uncer-
tainty, with well-chosen examples, see Ronald I. McKinnon, Money in International Exchange (New
York: Oxford University Press, 1979), chs. 4, 5, and 7. The various ways in which speculators can bet
on changes in exchange rates are illustrated in Morris Goldstein et al., International Capital Markets,
Part I, Annex IV (Washington, D.C.: International Monetary Fund, April 1993).

The analysis of the forward market in this chapter is based on a celebrated paper by S. C.
Tsiang, “The Theory of Forward Exchange and Effects of Government Intervention on the Forward
Exchange Market,” International Monetary Fund Staff Papers, 7 (April 1959); see also J. Marcus
Fleming and Robert A. Mundell, “Official Intervention on the Forward Market,” International Mon-
etary Fund Staff Papers, 11 (March 1964), reprinted in J. M. Fleming, Essays in International Eco-
nomics (Cambridge, Mass.: Harvard University Press, 1971), ch. 10.

On overshooting in the foreign-exchange market, see Rudiger Dornbusch, “Expectations
and Exchange Rate Dynamics,” Journal of Political Economy, 84 (August 1976). Many other papers
deal with the influence of expectations, but most use methods more advanced than those adopted in
this book. Two papers illustrate the general approach using rather simple models: Rudiger Dornbusch,
“Monetary Policy Under Exchange-Rate Flexibility,” in J. R. Artus et al., Managed Exchange-Rate
Flexibility (Boston: Federal Reserve Bank of Boston, 1978), and Maurice Obstfeld, “Capital Mobility
and Devaluation in an Optimizing Model with Rational Expectations,” American Economic Review,
71 (May 1981).
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For the influence of information on expectations and the effects on the exchange rate, see
Jacob A. Frenkel, “Flexible Exchange Rates, Prices and the Role of ’News’: Lessons from the 1970s,”
Journal of Political Economy, 89 (June 1981).

The assertion that destabilizing speculators are bound to suffer losses has been used to
appraise the effects of official intervention in the foreign-exchange market; see Helmut Mayer and H.
Taguchi, Official Intervention in the Exchange Markets: Stabilizing or Destabilizing? (Basle: Bank
for International Settlements, 1983).

The most thorough econometric study of interest rates and exchange rates can be found in
Richard C. Marston, International Financial Integration (Cambridge: Cambridge University Press,
1995). On the use of survey data to investigate the rationality of expectations, see Jeffrey Frankel and
Kenneth Froot, “Using Survey Data to Test Some Standard Propositions Regarding Exchange Rate
Expectations,” American Economic Review, 77 (March 1987). On the use of rules of thumb to make
exchange-rate forecasts and the profitability of speculation based on those rules, see Helen Allen
and Mark P. Taylor, “Charts, Noise and Fundamentals in the London Foreign Exchange Market,”
Economic Journal, 100 (Supplement 1990).

QUESTIONS AND PROBLEMS

(1) The U.S. interest rate is 4.5 percent, the British interest rate is 8.5 percent, and the spot
exchange rate is $1.75 per pound. What exchange rate must be expected to prevail one year from now
for open interest parity to hold?

(2) Adapt Figure 16-1 to show how a fall in the domestic interest rate affects the behavior
of a risk-averse investor. What can you say about the share of the foreign (risky) asset in the investor’s
portfolio?

(3) Adapt Figure 16-2 to show the effects of an increase in the domestic interest rate. Is
there a capital inflow or outflow? A current-account surplus or deficit? Explain.

(4) Modify your answer to (3) to illustrate the case in which investors are risk-neutral. What
are the main consequences?

(5) Adapt Figure 16-3 to show what happens when investors forecast a future increase in
the excess supply of foreign currency coming from traders in goods and services. Deal first with the
case in which the forecast is correct, and show that speculators make profits. Deal next with the case
in which the forecast is wrong, and show that speculators suffer losses.

(6) Consult Figure 1-2, which shows exchange rates for January 4, 1999. On that same
date, the interest rate on 3-month (90-day) U.S. Treasury bills was 4 3

8 percent and the interest rate
on 3-month British Treasury bills was 5 5

8 percent. Compute the covered interest differential. Does it
favor investment in the United States or Britain? (Note: The interest rates quoted above are annual
rates, so you must convert them to their 3-month equivalents. Dividing them by 4 will give you a close
approximation.)

(7) Adapt Figure 16-7 to show what happens when speculators come to believe that the
foreign currency will depreciate. Produce the counterpart of Table 16-1 to show what happens in
the spot and forward markets. Suppose that the speculators are right—that the foreign currency does
depreciate—and show that they make profits. Then suppose that they are wrong and show that they
suffer losses.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.017
https://www.cambridge.org/core


17

Stocks, Flows, and
Monetary Equilibrium

TWO VIEWS OF THE BALANCE OF PAYMENTS

In Chapter 12, we went through the balance-of-payments accounts from the top
down. We started with trade in goods and services and investment-income flows, paused to
calculate the current-account balance, and then went on to the capital account. The surplus
or deficit in the balance of payments appeared at the end as the change in official reserves.
It reflected official purchases or sales of foreign currency designed to keep the exchange
rate from changing.

Therefore, we came to think of surpluses and deficits as measures of disequilibrium in the
flow market for foreign exchange. More important, we saw that they reflect events in many
other markets—foreign and domestic markets for goods, services, and assets. In subsequent
chapters, we looked at ways of dealing with surpluses and deficits by policies affecting those
events and markets. In Chapters 13 and 14, we studied ways of altering demands for goods
and services—policies affecting incomes, prices, and exchange rates. In Chapters 15 and
16, we studied ways of altering demands for assets—policies affecting interest rates and
exchange-rate expectations.

There is another way to look at the balance of payments. It is very old but has been revived
and modernized. Instead of focusing on flows across the foreign-exchange market and the
flows that lie behind them in markets for goods, services, and assets, it focuses directly on
their monetary counterpart, the net change in the stock of domestic money resulting from
a balance-of-payments surplus or deficit.

This is the monetary approach to balance-of-payments theory, which also provides a
monetary approach to exchange-rate theory. The monetary approach is built on a simple
proposition:

A surplus in the balance of payments necessarily testifies to an excess demand
for money at home and an excess supply abroad. A deficit testifies to an excess
supply of money at home and an excess demand abroad.

392
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Origins and Issues 393

Accordingly, the monetary approach stresses the forces affecting the demand for money,
rather than forces affecting the demands for goods, services, and assets. It also puts particular
emphasis on monetary policy, the main force affecting the supply of money.

ORIGINS AND ISSUES

It is easy to prove the basic proposition of the monetary approach. It is less easy
to accept the strong conclusions often drawn from it. Advocates of the monetary approach
make assumptions about prices, incomes, and other variables that allow them to construct
very simple models in which money is the only thing that matters for balance-of-payments
behavior. We will build a monetary model to show how they obtain this conclusion. There-
after, we will show how to convert that model into an exchange-rate model and how it can
be used to explain exchange-rate crises.

Because the monetary model depends on restrictive assumptions, its predictions are not
always borne out by experience. That is why it is hard to accept the policy recommendations
often drawn from it. Nevertheless, there are three reasons for looking at it carefully. First,
it is the direct descendant of the oldest balance-of-payments model, a model even older
than the Ricardian trade model. Second, it has inspired a large body of research on the way
that monetary policy affects the behavior of a flexible exchange rate. Finally, the simplicity
of the monetary model allows us to see clearly how stocks and flows of assets interact to
determine the dynamics of adjustment in an open economy. One such interaction cropped
up in Chapter 15, which used IS and LM curves to show how the money supply is affected
by balance-of-payments flows. Others will crop up in Chapter 18, which develops a more
elaborate model with several stocks and flows.

David Hume and the Specie-Flow Doctrine

The monetary approach to the balance of payments can be traced back to the
middle of the eighteenth century. Writing in 1752, David Hume used the quantity theory
of money, connecting the price level to the money supply, to derive a clear statement of the
specie-flow doctrine, the earliest version of the monetary approach. He began with examples
remarkably similar to those in the modern literature, but his language was more elegant:1

Suppose four-fifths of all the money in Great Britain to be annihilated in one
night, and the nation reduced to the same condition with regard to specie
[money], as in the reigns of the Harrys and Edwards, what would be the
consequence? Must not the price of all labour and commodities sink in
proportion, and everything be sold as cheap as they were in those ages? What
nation could then dispute with us in any foreign market, or pretend to navigate or
to sell manufactures at the same price, which to us would afford sufficient profit?
In how little time, therefore, must this bring back the money which we had lost,
and raise us to the level of all the neighbouring nations? Where, after we have
arrived, we immediately lose the advantage of the cheapness of labour and
commodities; and the farther flowing in of money is stopped by our fulness and
repletion.

1David Hume, “Of the Balance of Trade,” in Essays, Moral, Political and Literary, 1752 (1777 edition).
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394 Stocks, Flows, and Monetary Equilibrium

Again, suppose that all the money in Great Britain were multiplied fivefold in
a night, must not the contrary effect follow? Must not all labour and commodities
rise to such an exorbitant height, that no neighbouring nations could afford to buy
from us; while their commodities, on the other hand, became comparatively so
cheap, that, in spite of all the laws which could be formed, they would run in upon
us, and our money flow out; till we fall to a level with foreigners, and lose that
great superiority of riches [money] which had laid us under such disadvantages?

In a manner typical of Classical economists, Hume went on to invoke natural law in order
to prove that there must be a unique distribution of money across countries. It cannot be
altered by mercantilist policies—by limiting imports and promoting exports to generate a
balance-of-payments surplus:

Now, it is evident, that the same causes, which would correct these exorbitant
inequalities, were they to happen miraculously, must prevent their happening in
the common course of nature, and must for ever, in all neighbouring nations,
preserve money nearly proportionable to the arts and industry [income] of each
nation. All water, wherever it communicates, remains always at a level. Ask
naturalists the reason; they tell you, that, were it to be raised in any one place, the
superior gravity of that part . . . must depress it, till it meets a counterpoise. . . .

Can one imagine, that it had ever been possible, by any laws, or even by any
art or industry, to have kept all the money in Spain, which the galleons have
brought from the Indies? Or that all commodities could be sold in France for a
tenth of the price which they would yield on the other side of the Pyrenees,
without finding their way thither [to Spain], and draining from that immense
treasure? What other reason, indeed, is there, why all nations, at present, gain in
their trade with Spain and Portugal; but because it is impossible to heap up
money, more than any fluid, beyond its proper level.

Price effects play an important role in Hume’s analysis. It can indeed be shown that his
argument breaks down when the Marshall–Lerner–Robinson condition is not satisfied. An
increase in the quantity of money, whether “miraculous” or brought in by galleons, raises
the price level. Higher prices, in turn, induce a switch in expenditure from home to foreign
goods, causing a trade deficit, an outflow of money, and a return to monetary equilibrium.
In some modern versions of the argument, by contrast, an increase in the quantity of money
leads directly to an increase in imports, because it raises expenditure (absorption); the trade
deficit develops immediately, without any observable increase in the price level.

An Echo of the Specie-Flow Doctrine

The main point made by Hume, that monetary equilibrium is maintained auto-
matically by market forces, can be demonstrated without using the monetary approach to
the balance of payments or invoking the quantity theory of money. The point was made in
Chapter 15, when examining the effects of monetary policy under a pegged exchange rate.

Look back at Figure 15-4, which used IS and LM curves to trace the effects of an increase
in the money supply produced by an open-market purchase of domestic bonds. In the
absence of capital mobility, the increase in the money supply reduced the domestic interest
rate and thus raised domestic expenditure, causing an increase in imports and a balance-of-
payments deficit. With the passage of time, however, the deficit reduced the stock of reserves,
which reduced the money supply. Eventually, the economy returned to its initial situation.
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Deriving the Basic Proposition 395

The introduction of capital mobility speeded up the process. With perfect capital mobility,
indeed, the whole increase in the money supply spilled out of the economy immediately.
The open-market purchase of domestic bonds was fully offset by a capital outflow, as
investors bought foreign bonds to replace the domestic bonds sold to the central bank. The
central bank suffered a loss of reserves equal in size to the increase in its bond holdings,
and the money supply did not change, even temporarily. Monetary policy had no influence
whatsoever on the domestic economy.

These conclusions were reached by looking at events in the goods and bond markets, not
in the money market. Furthermore, they held in a modern economy, where money is created
by open-market operations, not brought in by galleons. In what follows, however, we adopt
the monetary approach and focus on the money market.

There is, of course, no “market” for money in a closed economy, and money does not have
a price of its own. In an open economy, however, the foreign-exchange market can be viewed
as the market for money and the exchange rate as its price. A difference between supply
and demand will manifest itself in the foreign-exchange market, affecting the exchange rate
(the price of money) or the stock of reserves (the quantity of money).

DERIVING THE BASIC PROPOSITION

Although David Hume used a monetary model in the eighteenth century, a rigorous
proof of the basic theorem that justifies its use was not produced until the nineteenth century.
It is a special case of a general law named after Léon Walras, the French economist who
built the first formal general-equilibrium model, in which all markets are interdependent.

An algebraic demonstration of Walras’ law is given in Section 3 of Appendix B. This is
what it says:

An economy cannot have excess demands in all its markets simultaneously. If
there are excess demands in some markets, there must be excess supplies in
others.

In an economy with markets for goods, securities, and money, Walras’ law asserts that

excess demand for goods + excess demand for securities

+ excess demand for money = 0.

If there are positive excess demands for goods and securities, there must be a negative
excess demand for money, and a negative excess demand is an excess supply.

To convert Walras’ law into the basic proposition of the monetary approach, consider
the economy just described, with markets for goods, securities, and money. When it runs
a deficit on current account, it imports more goods than it exports, and we can say that it
is meeting an excess demand for goods by drawing them from other countries. When it
has a deficit on capital account, apart from reserve flows, it imports more securities than it
exports, and we can say that it is meeting an excess demand for securities by drawing them
from other countries. But when it has a deficit in its overall balance of payments, it has
excess demands for goods and securities, taken together. Therefore, it must have an excess
supply of money. Rewriting the previous equation, we have

excess demand for goods + excess demand for securities = excess supply of money.
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Accordingly, the loss of reserves resulting from a balance-of-payments deficit can be viewed
as the way in which an economy “exports” money to remove excess supply from its
money market. The causes and cure of a balance-of-payments deficit can therefore be
studied by examining events in the goods and securities markets or events in the money
market.

A SIMPLE MONETARY MODEL

A simple model of the money market can be used to illustrate the monetary ap-
proach and its implications. We begin with factors affecting the demand for money, turn
next to factors affecting the supply, and then introduce the three assumptions that lead to
the strong policy conclusions associated with the monetary model.

The Demand for Money

The demand for money may be taken to depend on the price level, real income,
and the interest rate:

Ld

P
= L(r, y), (1)

where Ld is the quantity of money demanded, P is a price index, r is the domestic interest
rate, and y is real income (output).2 Multiplying both sides of the equation by the price
level, we have

Ld = L(r, y)P. (1a)

The demand for money rises with an increase in the price level and in real income, because
households and firms need larger cash balances to make larger payments. The demand for
money falls with an increase in the interest rate because bonds and other interest-bearing
assets become more attractive when interest rates rise. Holders of money try to get along
with smaller cash balances in order to build up their bond holdings.

The Supply of Money

The supply of money consists of currency and bank deposits. Currency is supplied
by the government, represented by the central bank. Its balance sheet looks like this:

CENTRAL BANK

Assets Liabilities

Government securities Currency outstanding
Foreign-exchange reserves Cash reserves of

commercial banks

Banks deposits appear on the balance sheets of commercial banks, which look like this:

2A different formulation appears in Chapter 18, where the demand for money is made to depend on
wealth, not income, and is affected by the foreign interest rate as well as the domestic rate.
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COMMERCIAL BANKS

Assets Liabilities

Cash reserves at central bank Deposits
Government securities
Loans to public, etc.

When we consolidate these balance sheets, cash reserves drop out, and this is the balance
sheet for the whole banking system:

BANKING SYSTEM

Assets Liabilities

Domestic credit: Money supply:
Government securities Currency outstanding
Loans to public, etc. Deposits

Foreign-exchange reserves

Writing this balance sheet as an equation, we obtain

money supply = domestic credit + foreign-exchange reserves.

Using Ls for the money supply, H for domestic credit, and R for foreign-exchange reserves,
we have

Ls = H + πR. (2)

As foreign-exchange reserves are measured in foreign currency, they are multiplied by the
exchange rate π to convert them into domestic currency. (An increase in π , however, does
not automatically raise Ls , although the equation seems to say so. The central bank obtains a
capital gain on its foreign-exchange reserves but does not issue money to balance its books.
It tucks the gain away in its capital account, an item omitted from the central bank’s balance
sheet shown above and from the corresponding equation.)

Three Assumptions

Three assumptions are used to draw strong conclusions from the simple monetary
model we are building:

1. There are no rigidities in domestic factor markets. The money wage rate is
flexible enough to keep the real wage at its full-employment level. Hence real
output stays at its full-employment level, and so does real income.3

3To see how flexible factor prices maintain full employment, return to Figure 9-10. The demand for
labor in the cloth industry is given by the Ec curve, and the demand in the wine industry is given by
the E ′

w curve. Let the prices of cloth and wine be fixed by world markets (the third assumption made
below). If the money wage is rigid and too high, there will be unemployment. Suppose that the money
wage is set at a level that puts the real wage at OV̄ in terms of cloth, given the fixed price of cloth. The
wine industry will demand OL′

1 labor, the cloth industry will demand L̄L1, and L1L ′
1 labor will be

unemployed. If the money wage is flexible, by contrast, it will fall whenever unemployment appears.
When it reaches a level that reduces the real wage to OV ∗, the wine industry will demand OL∗

1 labor,
the cloth industry will demand L̄L∗

1, and there will be no unemployment.
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2. There are no barriers to capital movements, and asset holders are risk-neutral,
so open interest parity obtains. From equation (3) in Chapter 16,

r = r∗ + π̂ , (3)

where r is the domestic interest rate, r∗ is the foreign interest rate, and π̂ is the
expected rate of change of the spot exchange rate. Hereafter, however, we assume
that asset holders have stationary expectations (π̂ = 0), so that r = r∗.

3. The prices of domestic and foreign goods are linked by the strict relationship
known as purchasing-power parity (PPP). It can be expressed algebraically by
adapting the definition of the real exchange rate given in Chapter 14:

v̄ p = πp∗, (4)

where v̄ is the (constant) real exchange rate, p is the price of the domestic good
in domestic currency, and p∗ is the price of the foreign good in foreign currency.

The third assumption plays an important role in many balance-of-payments and exchange-
rate models, and we will study it closely later in this chapter. Here we merely need to note
what the assumption says about the prices p and p∗ that enter the price index P affecting
the demand for money. Let that index be a weighted average of p and πp∗, the prices of
domestic and foreign goods measured in domestic currency:

P = αp + (1 − α)πp∗, (5)

where α is the weight assigned to the domestic good and 1 − α is the weight assigned to
the foreign good. Using equation (4) to replace p in equation (5), we have

P = α
πp∗

v̄
+ (1 − α)πp∗ =

!
1 + α

1 − v̄

v̄

"
πp∗ = k · πp∗, (5a)

where k = 1 + α(1− v̄)/v̄, so that k is a constant because α and v̄ are constants. Furthermore,
π is constant when the exchange rate is pegged. Therefore, the price index P depends entirely
on p∗, the foreign-currency price of the foreign good. It is not affected by anything that
happens in the domestic economy.

When we adopt all three assumptions, assume in addition that r∗ and p∗ are constant,
and peg the exchange rate, we fix y, r , and P . Therefore, we fix the demand for money.

The Money Market and Balance of Payments

There are two ways to link money-market conditions with the balance of pay-
ments—by looking at the requirements of long-run equilibrium in the money market or
by looking at the short-run effects of disequilibrium in that market. We start with the
requirements of long-run equilibrium.

In long-run equilibrium, the demand for money must equal the supply. When the demand
is constant, the supply must therefore be constant. Accordingly, any increase in the money
supply must reverse itself eventually, and this is accomplished by a balance-of-payments
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FIGURE 17-1
Long-Run Equilibrium in the Money Market
The demand for money is constant at OL and is equal initially to the supply. The quantity
of domestic credit is OH, and the stock of reserves is OR (which equals HL). When the
quantity of domestic credit rises to OH′, the money supply rises to OL′ (the increase
is LL′, which equals HH′). Therefore, the economy moves first from A to A′. But the
money supply exceeds the demand by LL′, and the economy must run a balance-of-
payments deficit. It must reduce the money supply by reducing reserves. When reserves
have fallen to OR∗, the money supply returns to OL, and the economy moves to B. The
money market is back in long-run equilibrium.

deficit. In long-run equilibrium,

Ld = Ls = H + πR. (6)

Set the (pegged) exchange rate equal to 1 for convenience, use L̄d to denote the constant
demand for money that obtains when r , y, and P are constant, and rearrange eq. (6):

R = L̄d − H. (6a)

This relationship is shown by the line LL in Figure 17-1. The demand for money is OL
initially, and it equals the supply. If the quantity of domestic credit is OH initially, the
stock of reserves is given at A and must be equal to OR. Suppose that the banking system
creates HH′ of additional domestic credit. If reserves do not change instantaneously, the
economy must move temporarily to A′ on the new line L′L′. The money supply rises toOL′.
The economy cannot stay at A′, however, because there is an excess supply of money; the
demand for money is still OL. Therefore, the economy must move eventually to B, which
implies that reserves must fall toOR∗. The economy must run a balance-of-payments deficit
until it has expelled the excess supply of money.

Under the assumptions adopted here about income, the interest rate, and the price level,
domestic credit creation produces a balance-of-payments deficit. It is indeed the only event
that can do so. Similarly, credit contraction is the only event that can eliminate a balance-
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400 Stocks, Flows, and Monetary Equilibrium

of-payments deficit and halt a loss of reserves. The balance of payments is a monetary
phenomenon.

Moreover, with perfect capital mobility—the assumption that gave us eq. (3)—the stock
of reserves can change instantaneously. Therefore, it can fall as soon as credit creation
occurs. The economy can move directly from A to B in Figure 17-1. Under any other
circumstance, the stock of reserves will change gradually. The economy must move from
A to B by way of A′. To examine this process more closely, we investigate the short-run
effects of monetary disequilibrium.

Consider a simple economy in which money is the only asset, there is no capital formation,
and the government’s budget is always balanced. From eq. (6) of Chapter 12,

X − M = S − I + T − G = S, (7)

because I = O when there is no capital formation and T = G when the budget is balanced.
When money is the only asset, moreover, there can be no bonds, and we can make two more
statements.

First, there can be no capital movements, and a current-account surplus necessarily pro-
duces a balance-of-payments surplus:

π Ṙ = X − M, (8)

where Ṙ is the rate of increase in reserves and thus measures the balance-of-payments
surplus.

Second, households will not save unless they want to hold more money:

S = λ(L̄d − Ls), (9)

where λ represents the speed of adjustment, the rate at which households save in order to
close the gap between the stock of money they want to hold (the demand for money) and
the stock they actually hold (the supply of money).

Putting these three equations together and setting the exchange rate at 1 for convenience,
we obtain

Ṙ = S = λ(L̄d − Ls). (9a)

Whenever there is an excess demand for money (L̄d > Ls), households save by reducing
expenditure (absorption), and the current account moves into surplus; an inflow of reserves
raises the quantity of money and gradually eliminates the excess demand. When there is
an excess supply of money (L̄d < Ls), households dissave by raising expenditure, and the
current account moves into deficit; an outflow of reserves reduces the quantity of money
and gradually eliminates the excess supply.

Stocks, Flows, and Dynamics in the Monetary Model

Gradual adjustment in the monetary model can be illustrated by a simple diagram
connecting the stock and flow of reserves. Using equation (2) to rewrite eq. (9a), we have

Ṙ = λ[L̄d − (H + R)] = λ(L̄d − H ) − λR. (9b)
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FIGURE 17-2
Credit Creation, the Balance of Payments, and Reserves
The DD curve describes the relationship between the stock of reserves and the bal-
ance of payments, given the demand for money and the quantity of domestic credit.
In the initial situation shown before by Figure 17-1, the stock of reserves was OR, and
there was no saving or dissaving. When reserves are OR, then, there is no balance-of-
payments surplus or deficit, and reserves remain at OR. The increase in the quantity of
credit shown in Figure 17-1 is represented here by shifting the stock–flow relationship
downward to D′D′. When reserves are OR, the increase in the quantity of credit causes
a deficit OT ′ in the balance of payments, and reserves start to fall. The economy trav-
els along D′D′, following the arrows, until reserves have fallen to OR ∗. The deficit is
eliminated, and reserves remain at OR ∗.

This relationship defines the DD curve in Figure 17-2. Its position is given by the first term
of the equation, which depends on the difference between the demand for money and the
quantity of domestic credit. An increase in the demand for money shifts it up; an increase in
the quantity of domestic credit shifts it down. The slope of the curve is given by the second
term of the equation; it says that there is an inverse relationship between R and Ṙ, the stock
of reserves and flow of reserves (the balance of payments).

The DD curve in Figure 17-2 is drawn to reflect the initial situation shown by Figure
17-1. When the demand for money was OL, the quantity of credit was OH, and the stock of
reserves wasOR; furthermore, there was no saving or dissaving, and reserves were constant.
In Figure 17-2, there is no surplus or deficit in the balance of payments when the stock of
reserves isOR. This means that reserves will remain atOR. When the quantity of credit rose
toOH′ in Figure 17-1, there was dissaving, and reserves began to fall. In Figure 17-2, theDD
curve shifts downward to D′D′, producing a deficit OT ′ in the balance of payments. There-
after, the economy moves along D′D′, following the arrows, and the balance-of-payments
deficit declines. It is not eliminated, however, until the stock of reserves falls to OR∗.

Dynamics of Devaluation

The DD curve in Figure 17-2 can also be used to show how an exchange-rate
change affects the balance of payments in the monetary model. Return to eq. (1a), defining
the demand for money, and use eq. (5a) to replace the price index:

Ld = L(r, y)P = [L(r, y)k · p∗]π. (1b)
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FIGURE 17-3
Devaluation in the Monetary Model
A devaluation raises the price level, increasing the demand for money. Therefore, it
shifts the DD curve upward to D′D′, producing a surplus OT ′ in the balance of pay-
ments. But the surplus raises the stock of reserves, increasing the money supply, and
the economy follows the arrows along D′D′. The surplus gets smaller as reserves get
larger, and it vanishes completely when the stock of reserves reaches OR∗.

A devaluation of the domestic currency, raising π , also raises the price level. Therefore,
it increases the demand for money. In Figure 17-3, the DD curve shifts upward to D′D′,
producing a balance-of-payments surplus and inflow of reserves. But the surplus does not
last forever. By raising the stock of reserves, it drives the economy along theD′D′ curve. The
surplus gets smaller, and it disappears completely when the stock of reserves reaches OR∗.
The inflow of reserves produced by the devaluation raises the money supply, reducing the
excess demand for money produced by the higher price level. The effects of a devaluation
are temporary, although they may last a long time.

What has happened to the MLR condition? It does not appear to play a role in Figure 17-3,
and some proponents of the monetary approach say that it is irrelevant. They are wrong. The
PPP assumption used to derive the monetary model is, in fact, a statement about the MLR
condition. It amounts to saying that the real exchange rate is not affected by the volume
of trade, allowing a country to increase its exports without reducing their relative price. In
other words, the foreign demand for the country’s exports is infinitely elastic, and the MLR
condition is satisfied. When households start to save in order to build up their holdings of
money, the goods they do not consume are sold to foreigners; the excess supply of domestic
goods turns automatically into a trade surplus, and households are able to satisfy their
demand for money.

A MONETARY MODEL OF EXCHANGE-RATE BEHAVIOR

The exchange rate is the price of one money in terms of another. That is a definition.
But it becomes a strong prediction under the assumptions of the monetary model. The
behavior of a flexible exchange rate can be explained by movements in money supplies.
Those movements, moreover, depend primarily on national monetary policies, as there are
no reserve movements to neutralize those policies.
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AMonetary Model of Exchange-Rate Behavior 403

Money Stocks and the Exchange Rate

When the exchange rate is pegged, an economy can satisfy an excess demand for
money by running a balance-of-payments surplus; it can export excess supplies of goods
and bonds to import additional money. Conversely, it can expel an excess supply of money
by running a balance-of-payments deficit.

When the exchange rate is flexible, an economy cannot adjust its money supply by
running a balance-of-payments surplus or deficit. Excess supply or demand in the money
market must be eliminated by adjusting the demand for money. Under the assumptions of
the monetary model, moreover, there is only one way to alter the demand for money: by
raising or reducing the price level. And there is only one way to alter the price level: by
raising or reducing the exchange rate. So the exchange rate is the price that clears the money
market.

This point can be illustrated by reinterpreting the Fleming–Mundell model developed in
Chapter 15. As the monetary model assumes perfect capital mobility, the domestic interest
rate cannot differ from the foreign interest rate when, as in this chapter, exchange-rate
expectations are stationary. Therefore, the domestic interest rate is fixed at Or∗ in Figure
17-4. As the monetary model assumes that wages are flexible, real income stays at its
full-employment level. Therefore, income is fixed at OY0. Accordingly, the economy must
stay at E0. This means, in turn, that the LM curve cannot shift or, more precisely, that it
must “snap back” immediately to its initial position whenever it is shifted by monetary
policy.

When the exchange rate is pegged, the story told by Figure 17-4 resembles the one told
by the Fleming–Mundell model. An open-market purchase of domestic bonds shifts the
LM curve to L′M′, putting downward pressure on the domestic interest rate. With perfect
capital mobility, there is a large capital outflow, which reduces the stock of reserves and
thus offsets the effect of the open-market purchase. It is therefore the loss of reserves that
snaps the LM curve back to its initial position.

When the exchange rate is flexible, the story told by Figure 17-4 is quite different from
the one told by the Fleming–Mundell model. It starts as before, with downward pressure on
the domestic interest rate and a large capital outflow. With a flexible exchange rate, however,
reserves cannot change, and the domestic currency must depreciate. In the Fleming–Mundell
model, the real exchange rate moved in tandem with the nominal exchange rate, which
shifted the IS curve to I ′S′. The new equilibrium was established at E ′, and the increase in
the money supply raised real income. In the monetary model, PPP prevents the real exchange
rate from changing when the domestic currency depreciates, and the IS curve cannot shift.
There is instead an immediate increase in the price level, proportional to the depreciation,
which serves two purposes. First, it keeps the real exchange rate constant, preventing any
shift in the IS curve. Second, it raises the demand for money by an amount equal to the
increase in the money supply produced by the open-market purchase. It is therefore the
increase in the domestic price level resulting from the depreciation that snaps the LM curve
back to its initial position.4

The same point can be made more generally by using a simple two-country model to show
how the exchange rate responds to a change in the relative scarcity of one country’s money.

4This result can be rephrased. The increase in the price level reduces the supply of real money, Ls/P,
until it is equal once again to the demand for real money given by equation (1) in the text.
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FIGURE 17-4
Comparing the Monetary and Fleming–Mundell Models
In the monetary model, the domestic interest rate is fixed at Or ∗, where it equals the
foreign rate, and real income is fixed at OY0. The economy cannot depart from equilib-
rium at E0, even temporarily. Under a pegged exchange rate, the effects of a change in
the money supply are much like those in the Fleming–Mundell model. An open-market
purchase shifts the LM curve to L′M ′, but it cannot stay there. An instantaneous capital
outflow reduces reserves, offsets the effect of the open-market purchase, and snaps
the LM curve back to its initial position. Under a flexible exchange rate, the two models
behave differently. There is, again, an instantaneous capital outflow, which causes the
domestic currency to depreciate. In the Fleming–Mundell model, the real exchange rate
depreciates too, shifting the IS curve to I′S′ and establishing a new equilibrium at E ′,
where income is higher than it was initially. In the monetary model, PPP prevents the
real exchange rate from changing. Instead, the depreciation of the domestic currency
raises the price level, which raises the demand for money and snaps the LM curve back
to its initial position.

Note 17-1 rearranges the equations of the monetary model to make a simple statement:

π = θ
Ls

L∗s , (10)

where Ls is the domestic money supply, L∗s is the foreign money supply, and θ is a
constant. The size of θ depends on domestic and foreign interest rates r and r∗, on domestic
and foreign income y and y∗, and on the domestic and foreign constants k and k∗ defined
by eq. (5a), which depend in turn on the constants α and α∗ and on v̄, the constant real
exchange rate.

This equation represents the monetary approach to exchange-rate theory. It is illus-
trated by the line OL in Figure 17-5, which has a slope equal to θ . When the ratio of
money supplies is OB, the exchange rate is Oπ . An increase in the domestic money sup-
ply that raises the ratio to OB′ will drive the exchange rate to Oπ ′. The domestic cur-
rency will depreciate whenever domestic money becomes more plentiful relative to foreign
money.
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Note 17-1
The Monetary Model of the Exchange Rate

Under a flexible exchange rate, Ṙ = 0, so eq. (9a) says that Ls = Ld . But eq. (1b)
can be used to replace Ld , so that

Ls = L(r, y)k · πp∗.

In the monetary model, however, r , y, and p∗ are constant, and k is also constant,
because it depends on the constants α and v̄ in equation (5a). Hence, the exchange
rate, π , is the only variable that can maintain monetary equilibrium.

Now write out the foreign counterpart of the previous equation:

L∗s = L∗(r∗, y∗)k∗ · p∗,

where L∗s is the foreign money supply measured in foreign currency, r∗ is the foreign
interest rate, y∗ is foreign real income, and k∗ is the foreign counterpart of k. Dividing
the second equation by the first and solving for the exchange rate,

π = L∗(r∗, y∗)k∗

L(r, y)k
× Ls

L∗s .

When r , r∗, y, y∗, k, and k∗ are constant, the first factor on the right side of this
equation is constant, and it appears as the constant θ in eq. (10).

A slightly different formulation is used shortly in the text. Let the domestic demand
function for money take this special form:

L(r, y) = Ayne− br ,

where A, n, and b are constants, and e is the base of the system of natural logarithms.
In the monetary model, moreover, r = r∗ + π̂ , and π̂ equals δ, the forward premium
on the foreign currency. Therefore,

L(r, y) = Ayne− b(r∗+π̂).

Finally, assume that the foreign demand function has coefficients equal to those of the
domestic demand function (i.e., that A∗ = A, n∗ = n, and b∗ = b). Substituting these
versions of the two demand functions in the third equation of this note and setting
k∗ = k,

π =
!
y∗

y

"n

ebπ̂
Ls

L∗s .

Taking logarithms and replacing π̂ with δ, we obtain eq. (11). Its assumptions about
the demand functions are more restrictive than those of eq. (10). Its assumptions about
incomes and interest rates are less restrictive.
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FIGURE 17-5
Exchange Rates and Money Supplies
The OL curve makes the fundamental statement of the monetary approach to
exchange-rate theory. The value of the domestic currency depends on relative money
supplies. When the ratio of domestic to foreign money is OB, the exchange rate is Oπ .
When the supply of domestic money rises, raising the ratio to OB′, the exchange rate
rises to Oπ ′. The domestic currency depreciates.

Testing the Monetary Model

Attempts have been made to test the hypothesis illustrated by Figure 17-5. It works
fairly well for periods in which one country’s money supply is rising rapidly relative to those
of other countries. It does not work well otherwise. It is based on strong assumptions about
incomes and interest rates, as well as the PPP assumption, and those assumptions do not
always stand up to experience. Real incomes are not constant. Interest rates do not always
conform to open interest parity, the condition imposed by eq. (3). Therefore, most tests
of the monetary approach to exchange-rate theory use less restrictive assumptions about
incomes and interest rates.

One such formulation is derived in Note 17-1. It can be written as

N (π ) = N (Ls) − N (L∗s) + n[N (y∗) − N (y)] + bδ, (11)

where N (π ) is the logarithm of the exchange rate, N (Ls) and N (L∗s) are the logarithms of
the countries’ money supplies, N (y∗) and N (y) are the logarithms of their real incomes, b
is a constant, and δ is the forward premium on the foreign currency defined in Chapter 16.

What does this equation say? It starts by saying the same thing as equation (10). The
domestic currency will depreciate when the domestic money supply rises faster than the
foreign money supply. But it makes three more statements. The domestic currency will
appreciate when domestic income rises, because an increase in y raises the demand for
domestic money. The domestic currency will depreciate when foreign income rises, because
an increase in y∗ raises the demand for foreign money. Finally, the domestic currency will
depreciate whenever investors expect it to depreciate. That is the meaning of the last term,
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which uses the forward premium to represent investors’ expectations. (Remember that a
forward premium on the foreign currency is equivalent to a forward discount on the domestic
currency. When δ is positive, investors expect the domestic currency to depreciate, and they
start to sell it. Their sales cause it to depreciate immediately.)

Equations like the one above have been estimated for many periods and currencies. Here
is an estimate pertaining to the exchange rate between the German mark and British pound
in the 1970s:5

N (π ) = 4.454 + 0.418N (Ls) − 0.915N (L∗s) − 0.171N (y∗) − 0.208N (y) + 0.0015δ.

This test is not very successful. The coefficients for the countries’ money supplies have the
expected signs; an increase in the German money supply, Ls , causes the mark to depreciate
vis-à-vis the pound; an increase in the British money supply, L∗s , causes the mark to
appreciate. But the coefficient for the German money supply is much smaller than 1, the
value predicted by eq. (11); in fact, it is not significantly different from zero. Furthermore,
the coefficient for British income, y∗, is negative, whereas eq. (11) says that it should be
positive, and the coefficient for δ is very small, although it has the expected positive sign.
The author of this particular study concludes that his equation does not validate the monetary
model represented by eq. (11). Other authors come to similar conclusions.

PURCHASING-POWER PARITY

Although eq. (11) relaxes one assumption adopted earlier in this chapter, allowing
y and y∗ to change, it relies on two other restrictive assumptions. The use of the forward
premium, δ, to represent investors’ expectations invokes the assumption that investors are
risk-neutral. Furthermore, the derivation of eq. (11) invokes the assumption that domestic
and foreign prices are tightly linked by purchasing-power parity.

The PPP doctrine is quite old. Its modern version is ascribed to a Swedish economist,
Gustav Cassel, who was trying to define equilibrium exchange rates after World War I.
According to Cassel, the exchange rate between two currencies is in equilibrium only when
those currencies can buy the same bundles of goods and services:6

The purchasing power parities represent the true equilibrium of the exchanges,
and it is of great practical value to know those parities. It is in fact to them we
have to refer when we wish to get an idea of the real value of currencies whose
exchanges are subject to arbitrary and sometimes wild fluctuations.

Note that Cassel was concerned with the use of PPP to choose or appraise exchange rates.
Other economists treat it differently. They use it to predict exchange-rate behavior.

In this chapter, for example, PPP was introduced by eq. (4). It was used to restrict the
behavior of the price index P , which was used in turn to determine the demand for money.
Therefore, PPP was used implicitly to explain the behavior of the money supply under a

5John F. O. Bilson, “Rational Expectations and the Exchange Rate,” in J. A. Frenkel and H. G. Johnson,
eds., The Economics of Exchange Rates (Reading, Mass.: Addison-Wesley, 1978), p. 88.

6Gustav Cassel, The World’s Monetary Problems (London: Constable, 1921), p. 28; quoted in Jacob
A. Frenkel, “Purchasing Power Parity: Doctrinal Perspective and Evidence from the 1920s,” Journal
of International Economics, 8 (May 1978), p. 171.
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pegged exchange rate and thus the behavior of the balance of payments; furthermore, it was
used implicitly to explain the behavior of the demand for money under a flexible exchange
rate and thus the behavior of the exchange rate itself.

The monetary approach depends on the validity of the PPP doctrine, but the doctrine
does not depend on the validity of the monetary approach. In fact, it is invoked by many
economists who have doubts about the monetary approach, which is another reason for
looking at it carefully.

Two propositions are employed to explain why exchange rates should conform to PPP.
The first is the law of one price. The second has to do with the neutrality of money.

The Law of One Price and PPP

When used by itself, the law of one price is a statement about markets for a single
product. It says that the price of the product must be the same in every market, after allowing
for transport costs and tariffs. This assertion is sensible enough, and we have been using it
all along.

When used to support the PPP doctrine, however, the law of one price is extended across
products. It is made to say that two countries’ price levels will always be equal when they
are expressed in a common currency. This extension is not strictly valid. There are two
objections to it.

First, the products whose prices are used to define the price level may differ from country
to country. Even those that seem very similar can be quite different, which means that their
prices will likewise be different. This point is illustrated by Table 17-1, which shows price
movements for similar products in Germany and the United States. If the law of one price
held within each product group, the two countries’ prices would move together. In fact, they
move differently, suggesting that the products in each group may not be identical in the two
countries.

Second, price levels are measured by price indexes, which are weighted averages of
individual product prices, and the weights given to those prices can differ from country

Table 17-1. Changes in German and U.S. Prices for Selected
Product Groups, 1968 to 1975

Percentage Change in Ratio
Product Group of German to U.S. Price

Apparel 64.3
Industrial chemicals 7.2
Agricultural chemicals 16.1
Plastic materials 13.4
Paper products 19.8
Metalworking machinery 69.2
Electrical industrial equipment 59.7
Home electronic equipment 77.5
Glass products 27.5

Source: Adapted from Peter Isard, “How Far Can We Push the ‘Law of One
Price’?” American Economic Review, 67 (December 1977), Table 1. German
prices are converted into dollars for comparison with U.S. prices.
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to country. These differences in weights can have two consequences: (1) They can drive a
wedge between two countries’ price levels; (2) the size of the difference between their price
levels will depend on the real exchange rate v, and the size of the difference will change
whenever the real exchange rate changes.7 Hence, the law of one price does not imply PPP
defined in respect of price levels.

The Neutrality of Money and PPP

What do we mean by the neutrality of money, and what does it do for the PPP
doctrine?

Suppose that the quantity of money doubles overnight but all prices and incomes double
too, along with the values of all assets and debts. No one will be better or worse off. No one
will have more purchasing power. Hence, there will be no change in economic behavior
and no change in any real magnitude. That is what we mean by the neutrality of money. It
says that economic actors cannot be fooled by a purely numerical exercise.

Now transfer this example to an open economy. Let nominal (money) magnitudes double
at home but stay the same in the rest of the world. If the exchange rate does not change,
domestic purchasing power will double in terms of foreign goods, even though it does not
change in terms of domestic goods. If the exchange rate also doubles, however, domestic
purchasing power will not change in terms of foreign or domestic goods. When money is
neutral, PPP holds.

This illustration shows clearly the limited applicability of PPP. When a doubling of all
prices is associated with a doubling of all other nominal magnitudes, a doubling of the
exchange rate will neutralize it. If all other nominal magnitudes do not change, however, a
doubling of prices will affect the domestic economy, and a doubling of the exchange rate
will not neutralize it. There is another problem. The doubling of money and prices must
take place without lags and be accompanied by an immediate doubling of all assets and
debts. These things do not happen. Therefore, a careful economist will say that money is
neutral in the long run, which means that PPP can hold only in the long run. In other words,
PPP can be used to define the long-run response of the exchange rate to a purely monetary
shock but cannot be used to describe actual exchange-rate behavior.

Some Evidence

Most economists are careful, but many look for short cuts. Therefore, PPP is
frequently used as a rule of thumb, even by those who know that it has serious limitations.

7To prove both propositions, return to eq. (5a), defining the domestic price index, P , and rearrange it:

P = 1
v

[v + α(1 − v)]πp∗.

Then define the foreign price index P∗ in the same way:

P∗ = 1
v

[v + α∗(1 − v)]p∗.

Multiplying P∗ by π to convert it into its domestic-currency equivalent and dividing it by P , we have

π P∗

P
= v + α∗(1 − v)

v + α(1 − v)
.

If the weights α∗ and α are identical, the right side of this equation will equal 1, so π P∗ = P , and PPP
holds. If the weights differ, however, the price levels will differ, and PPP will not hold. Furthermore,
a change in v will affect the ratio of price levels.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.018
https://www.cambridge.org/core
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Table 17-2. PPP Equations for U.S. Dollar Exchange
Rates in the 1920s and 1970s

Currency a b

1921–25
French franc − 1.183 1.091
British pound − 1.118 0.897

1973–79
French franc − 1.521 0.184
British pound 0.712 0.165
German mark − 0.900 1.786

Source: Adapted from Jacob A. Frenkel, “The Collapse of
Purchasing Power Parities during the 1970s,” European Eco-
nomic Review, 16 (May 1981), Tables 1 and 2. The equations
use wholesale prices for the United States and the other country
involved in each comparison.

A large body of evidence, however, calls this practice into question. It says that PPP can be
misleading.

Let us solve eq. (4) for the exchange rate and put the solution into logarithmic form:

N (π ) = N (v̄) + [N (p) − N (p∗)]. (3b)

The validity of the PPP doctrine can therefore be tested by making statistical estimates of
this equation:

N (π ) = a + b[N (p) − N (p∗)],

where a represents N (v̄) and b should be approximately equal to 1 when PPP holds.
Five such estimates are shown in Table 17-2, two for the 1920s and three for the 1970s.

The estimates of b for the 1920s conform rather well to the PPP doctrine. Those for the
1970s do not; two are quite low and the third is quite high. The author of these estimates
used to assume PPP in most of his theoretical work. He built models similar to those in this
chapter. His empirical research, however, has led him to conclude that purchasing-power
parity collapsed in the 1970s.

DEPICTING A CURRENCY CRISIS IN A MONETARY MODEL

Although many economists have serious doubts about the validity of the monetary
model, they continue to use it in theoretical work. It is appealingly simple and makes
clear-cut predictions about the effects of monetary policies on the balance of payments and
exchange rate. Here is an illustration.

When an exchange rate is pegged but not immutably fixed, it is vulnerable to speculative
attacks. Economists have developed two sets of models to explain why and when attacks
occur.

Those in thefirst set descend from a model devised by Paul Krugman, in which an attack is
caused by a basic conflict between an economy’s “fundamentals” and its pegged exchange
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Depicting a Currency Crisis in a Monetary Model 411

rate. It uses the same monetary framework developed in this chapter, and it can predict
precisely the timing of the attack, which depends on the evolution of the “fundamentals”
and the corresponding evolution of the country’s foreign-exchange reserves.

Those in the second set descend from a model devised by Maurice Obstfeld, in which
an attack is caused by an unexplained but self-fulfilling shift in expectations. The timing of
the attack cannot be predicted precisely without knowing when expectations will shift. We
will use these models in Chapter 20, where we study the currency crises of the 1990s.

To show how the monetary model can explain and predict the timing of a currency crisis,
we combine equation (2), defining the money supply, with thefirst and next-to-last equations
in Note 17-1, defining the demand for money:

Ls = H + πR = Ld =
#
Ayne− b(r∗+π̂)$kπp∗, (12)

where H and R are the stocks of domestic credit and reserves, π is the exchange rate, y is
real income, r∗ is the foreign interest rate, π̂ is the expected rate of change of the exchange
rate, p∗ is the foreign price level, e is the base of the system of natural logarithms, and A, n,
b, and k are constants. (The sum of the terms r∗ and π̂ is, of course, equal to r , the domestic
interest rate, as open interest parity holds in the monetary model.)

In a monetary model of a small economy, y, r∗, and p∗ are fixed, so we can combine
them with the constants A and k to form a new constant & = (Ayne− br∗

)kp∗. Therefore,
we can rewrite eq. (12) compactly:

H + πR = (&e− bπ̂ )π. (12a)

Hereafter, moreover, we assume that the country under study continues to peg its exchange
rate until it runs out of reserves and that the holders of the country’s currency know that it
will do so. For as long as R is positive, then, we can set π = 1 and π̂ = 0, so that

H + R = &. (12b)

As & is a constant, an increase in H , the stock of domestic credit, must cause an identical
decrease in R, the stock of reserves. Once it runs out of reserves, however, the country must
let the exchange rate float, and the holders of the country’s currency will know that any
subsequent increase in H must cause the country’s currency to depreciate at a rate equal to
the growth rate in the money supply. Once R falls to zero, then π̂ = L̇s = Ḣ , where Ḣ is
the growth rate of domestic credit, and equation (12a) becomes

H = (&e− bπ̂ )π, where π̂ = Ḣ . (12c)

The story told by these equations is depicted in Figure 17-6. The upper panel shows what
happens to reserves and the money supply when the government begins to run a budget
deficit at time T1 and finances it by borrowing from the central bank. Initially, the stock
of domestic credit, H , is equal to OD0; the stock of reserves, R, is equal to D0L0; and
the money stock is thus equal to OL0. The subsequent path of H is shown by the line
D0D1D2D3. If there were no attack on the currency, the corresponding path of R would be
given by the diminishing distance between the path of H and the horizontal line L0D2. (It
is horizontal because the money stock would stay constant at OL0 until the country ran out
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FIGURE 17-6
A Currency Crisis in a Monetary Model
The stock of domestic credit is OD0 initially, the stock of reserves is D0L 0, and the
money supply is thus OL0. The exchange rate is OP0. The government begins to run
a budget deficit at time T1, finances it by borrowing from the central bank, and thus
causes the stock of domestic credit to follow the path D0 D1 D2 D3. As the demand for
money does not change until holders of money begin to expect a depreciation of the
domestic currency, the money supply cannot change before reserves are exhausted.
But reserves must fall steadily as domestic credit grows. Reserves would fall to zero at
time T2 if there were no attack on the currency. At that point, however, the currency
would depreciate abruptly, following the path P0 P2 P3 P4. The expectation of gradual
depreciation would raise the domestic interest rate, reducing the demand for money,
and a higher price level would be needed to offset the fall in the demand for money.
Holders of money, anticipating this abrupt depreciation, would attack the currency
before time T2. Moving back to time T ′

2, holders of money might still have an incentive
to attack the currency, even though the attack would reduce reserves and the money
supply. The profitability of an attack does not fall to zero until we move back to time
T ∗. There, the attack reduces reserves and the money supply by L∗L0, an amount just
big enough to offset the fall in the demand for money induced by the expectation of
gradual depreciation, obviating the need for the exchange rate to jump and raise the
price level. Analogous reasoning shows that an attack will not occur before time T ∗. The
participants would suffer losses. Accordingly, the attack must occur at time T ∗, reducing
reserves abruptly but causing the exchange rate to follow the smooth path P0 P ∗ P4.
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Depicting a Currency Crisis in a Monetary Model 413

of reserves.) As reserves fall to zero at time T2, however, any further increase in domestic
credit must add to the money supply, which means that the currency must start to depreciate.
The corresponding path of the exchange rate is shown in the lower panel of Figure 17-6,
by the line P0P2P3P4. The exchange rate jumps at time T2 before beginning to depreciate
smoothly at a rate equal to the growth rate of the money supply.

Why does the exchange rate do that? Because equation (12b) is replaced by equation (12c)
as soon as reserves go to zero. Holders of the country’s currency begin to expect continuous
depreciation, and this reduces the demand for money because it raises the domestic interest
rate. Therefore, the exchange rate must depreciate abruptly in order to raise the demand
for money by raising the price level. There are thus large profits to be made by selling the
domestic currency just before time T2, so the country will lose more reserves, and reserves
will thus fall to zero just before time T2.

But the same sort of attack will take place earlier. Consider a time such as T ′
2, and suppose

that holders of the country’s currency staged an attack that reduced the stock of reserves to
zero. Reserves would fall by L ′

0L0, and the money supply would thus fall to OL′
0. But the

fall in the money supply might not be as large as the fall in the demand for money caused
by the interest-rate increase induced by the expectation of future depreciation. Hence, the
exchange rate might still jump, although the jump would be smaller than the one at time T2.
The path of the exchange rate would be P0P ′

2P
′
3P4, and, as before, holders of the country’s

currency would make large profits by selling the currency just before time T ′
2.

As we move to earlier dates, however, the jumps in the exchange rate get smaller and
smaller, because attacks on the currency reduce reserves and the money supply by larger
and larger amounts. Eventually, we come to a date on which the exchange rate will not
jump. The attack on the currency will reduce reserves and the money supply by an amount
just large enough to offset the fall in the demand for money induced by the expectation of
depreciation. This is the outcome shown at time T ∗, where reserves falls by L∗L0, reducing
the money supply to OL∗, and the fall in the money supply is just large enough to offset
the fall in the demand for money. The currency begins to depreciate but does not jump. It
follows the path P0P∗P4.

What would happen if holders of the country’s currency staged an attack before time
T ∗? The fall in reserves and the money supply would exceed the fall in the demand for
money, and the exchange would jump downward, not upward, to reduce the domestic price
level and thus amplify the fall in the demand for money. A downward jump in the exchange
rate, however, would raise the value of the domestic currency, and those who took part in
the attack would thus suffer losses. Hence, the size and timing of the attack are uniquely
determined. When holders of a country’s currency expect the government to print money
persistently in order to finance a budget deficit (a policy inconsistent with keeping the
exchange rate pegged), they will attack the currency at a time such as T ∗, before the stock
of reserves has been exhausted gradually. The timing of the attack can be predicted precisely
if we know: (1) the initial sizes of H and R; (2) the size of the budget deficit and thus the
rate at which the currency can be expected to depreciate after reserves have fallen to zero;
and (3) the characteristics of the demand for money, which determine the size of the fall in
the demand for money resulting from the interest-rate increase caused by the expectation
of future depreciation.

Currency crises are not this simple, and we will say more about them in Chapter 20. This
illustration is striking, however, because it shows what we can learn from an elementary
model.
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SUMMARY

The monetary approach to the balance of payments can be traced back to David
Hume, who argued that surpluses and deficits are self-correcting, because of their effects
on the money supply. The modern version is an application of Walras’ law, which says that
excess demands and supplies must sum to zero. Applied to an open economy, it says that
a country with a balance-of-payments deficit can be regarded as having excess demands in
its goods and bond markets, taken together, and must therefore have excess supply in its
money market. It “exports” the excess supply of money to satisfy the excess demands for
goods and bonds.

Monetary models of the balance of payments are usually based on three assumptions:
(1) There are no rigidities in factor markets, so output (income) stays at its full-employment
level. (2) There is perfect capital mobility, so the domestic interest rate is tied tightly to the
foreign rate. (3) Domestic and foreign prices are held together by purchasing-power parity,
so the domestic price level is fixed when the exchange rate is pegged.

Under these assumptions, the demand for money is constant, and changes in the supply
of money are reflected directly in the balance of payments. An increase in the quantity of
domestic credit spills out as a balance-of-payments deficit. But a deficit reduces the money
supply and is therefore self-correcting. Some monetary models focus on the requirements
of long-run equilibrium in the money market. They show that there must be an inverse rela-
tionship between the quantity of domestic credit and the stock of reserves. Other monetary
models focus on adjustment to short-run disequilibria. They show that an increase in the
quantity of credit stimulates expenditure, producing excess demand in the goods market, a
current-account deficit, and a loss of reserves.

Monetary models of the balance of payments have been adapted to explain the behavior
of a flexible exchange rate. When there is no intervention in the foreign-exchange market,
reserves cannot change, and the supply of money is determined by the quantity of domestic
credit. The demand for money depends on the exchange rate, however, because the exchange
rate affects the price level. An increase in the quantity of credit adds to the money supply,
causes the domestic currency to depreciate, and thus raises the price level. The resulting
increase in the demand for money restores equilibrium in the money market.

Monetary models depend too heavily on restrictive assumptions. The purchasing-power
parity doctrine plays a central role in those models, and there are reasons to doubt its validity.
The PPP doctrine cannot be derived from the law of one price, which holds only across
markets for a single good. It can be derived from the supposition that money is neutral, but
this means that it can hold only to the long run and only with regard to monetary shocks. PPP
should not be used to predict short-run exchange-rate behavior, even as a crude rule of thumb.

Although monetary models are too simple to replicate economic behavior, many eco-
nomists use them to study important analytical issues, because they are appealingly simple.
Using a monetary model, for example, it is easy to show why and when a pegged exchange
rate will succumb to a speculative attack. When the stock of domestic credit is growing
steadily, under the influence of a budget deficit or for some other reason, a country with
a pegged exchange rate must run out of reserves eventually. But a speculative attack will
take place before that. It will occur when the expectation of future depreciation reduces the
demand for money by an amount exactly equal to the fall in the supply of money caused by
the sudden loss of reserves resulting from the attack.
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The evolution of thinking about PPP can be traced by comparing two papers by Jacob A.
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Parities During the 1970s,” European Economic Review, 16 (May 1981). For a survey of recent
work on PPP, see Kenneth Rogoff, “The Purchasing Power Parity Puzzle,” Journal of Economic
Literature, 34 (June 1996). On the use of PPP to define equilibrium exchange rates, in the manner
proposed originally by Gustav Cassel, see Ronald I. McKinnon, “Monetary and Exchange Policies
for International Financial Stability,” Journal of Economic Perspectives, 1 (Winter 1988).

The story of currency crises told in this chapter was first told in Paul Krugman, “A Model
of Balance-of-Payments Crises,” Journal of Money, Credit, and Banking, 11 (August 1979).

QUESTIONS AND PROBLEMS

(1) Using a monetary model of a small economy with a pegged exchange rate, show how a
reduction in the quantity of domestic credit affects the balance of payments in the short run and the
stock of reserves in the long run. Is there any change in the domestic price level?

(2) How would your answer to (1) be affected if the same economy had a flexible exchange
rate?

(3) How would your answer to (1) be affected if the economy were large enough to affect
the outside world? Do not try to solve the problem formally, but ask what would happen to the money
supply in the outside world and to price levels at home and in the outside world. Would the long-run
change in reserves be larger or smaller than in the small-country case, relative to the size of the size
of the economy?

(4) Using a monetary model of a small economy with a pegged exchange rate, show how
a revaluation of the domestic currency affects the balance of payments and the stock of reserves.
Describe the adjustment process that leads to these results. Is there any change in the domestic price
level?

(5) Use your answer to (4) to explain why a devaluation or revaluation of the domestic
currency cannot affect the positions of the IS and LM curves under the assumptions of the monetary
model.

(6) Adapt Figure 17-6 to illustrate the assertion in the text that a currency crisis cannot occur
before time T ∗ because the participants in the attack would suffer losses.
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Asset Markets, Exchange
Rates, and Economic Policy

INTRODUCTION

The monetary model in Chapter 17 drew attention to important propositions. It
reminded us that markets are interdependent—that an excess demand for goods and bonds
must be matched by an excess supply of money. It stressed the role of the exchange-rate
regime in determining how an open economy maintains monetary equilibrium. It showed
why we must distinguish between the short- and long-run effects of policy changes. We saw
that a devaluation led at once to a balance-of-payments surplus, but the surplus did not last;
by raising reserves and the money supply, it raised absorption, which reduced the surplus.

But the framework of the monetary model is too restrictive. Factor prices are perfectly
flexible, leaving output constant at its full-employment level, and this assumption keeps
real income constant. Domestic and foreign prices are tied together by purchasing-power
parity. Investors are risk-neutral, so open interest parity obtains when there are no obstacles
to capital mobility. To focus attention on the money market, the monetary model drastically
simplifies behavior in the labor, product, and bond markets.

This chapter presents a richer model. Output does not always stay at its full-employment
level; the price level does not depend exclusively on the exchange rate; the domestic interest
rate is not tightly tied to the foreign rate.

A PORTFOLIO-BALANCE MODEL

The new model synthesizes much of our earlier work. It borrows its treatment of
wage rates, employment, and output from the simple Ricardian trade model in Chapter 3.
It borrows its treatment of income and price effects from Chapters 13 and 14. It borrows
its treatment of capital flows from Chapter 16, where risk-averse investors held domestic
and foreign bonds, and it takes its name from that characteristic. Because investors hold
diversified portfolios, the model itself is described as a portfolio-balance model.

416
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A Portfolio-Balance Model 417

The new model follows the monetary model in distinguishing sharply between the short
run and long run. The short run is defined as a period too short for flows to have any
influence on stocks. The long run is defined as a period long enough for the economy to
reach a stationary state, where all stocks are constant because the flows affecting them
have ceased completely. The same definitions were used implicitly in Chapter 17. In Figure
17-3, for example, the short run was too short for the balance-of-payments surplus to drive
reserves away from OR, their initial level. The long run was long enough for the balance-
of-payments surplus to raise reserves to OR∗, at which they became stationary because the
balance-of-payments surplus had disappeared.

But this chapter stresses a different stock–flow relationship. It is the link between the
stock of wealth and the flow of saving. The economy reaches a stationary state when wealth
becomes constant. This happens when there is no further saving or dissaving.

Although the model synthesizes much of our earlier work, it is still too simple to be
realistic. There is no capital formation (investment). The government balances its budget
at all times. Interest payments are ignored in the definitions of income, the government
budget, and the current-account balance. The demand for money depends on interest rates
and wealth but not on income. Expectations are stationary. And the economy under study
is too small to influence incomes, prices, and interest rates in the outside world.

Prices and Production

The economy specializes completely in a single good and has Ricardian charac-
teristics. Labor requirements are fixed, so that employment, N, depends on output, Q:

N = aQ, (1)

where a is the fixed labor requirement per unit of output. The price of the domestic good
depends on the labor requirement and wage rate:

p1 = aw, (2)

where p1 is the price of the good andw is the wage rate. In a one-product economy, moreover,
national income is the value of the product

Y = p1Q, (3)

where Y is national income measured in domestic currency.
These equations can be given two interpretations: When the wage rate is fixed, eq. (2)

fixes the price of the domestic good, and an increase in national income raises output and
employment. When employment is fixed, eq. (1) fixes output, and an increase in national
income raises the price of the domestic good and the wage rate.

These two interpretations are illustrated in Figure 18-1. The curve HH describes the
relationship between the wage rate and employment at a particular level of income.1 When
the wage rate is Ow, employment will be ON. Let this be the full-employment level. Next,

1The HH curve is a rectangular hyperbola; all rectangles inscribed beneath it have areas equal to wN,
which equals Y . A fall in national income is represented by an inward shift, such as the shift fromHH
to H′H′. The areas of rectangles beneath H′H′ are equal to the new, lower level of national income.
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FIGURE 18-1
The Wage Rate and Employment
The HH curve describes the relationship between the wage rate and employment at a
particular level of national income. When the wage rate is Ow, employment is ON. The
effects of a change in national income depend on the behavior of the wage rate. A fall
in income displaces HH to H′H′. If the wage rate is fixed, employment falls to ON′. If the
wage rate is flexible, employment stays at ON, and the wage falls to Ow ′.

let national income fall, displacingHH toH′H′. If the wage rate is fixed atOw, employment
falls to ON′. If employment is fixed at ON, the wage rate falls to Ow′.

In the rest of this chapter, then, we can concentrate on the behavior of national income
measured in domestic currency. Whenever it rises in response to a disturbance or policy
change, we can interpret the increase in either of two ways. We can assume that the wage
rate is rigid, in which case output rises and the price of the domestic good does not change.
Alternatively, we can assume that the wage rate is flexible, in which case the price of the
domestic good rises and output does not change. Both possibilities can be represented by a
single equation connecting the change in the price of the domestic good with the change in
national income:

dp1

p1
= u

dY
Y

. (4)

When the wage rate is rigid, u = 0 and p1 cannot change. When the wage rate is flexible,
u = 1, and the change in p1 is proportional to the change in Y .

Consumption, Saving, and the Current Account

Labor is the only factor of production in this model, and households supply labor.
Therefore, households earn the whole national income. They use it for consumption, tax
payments, and saving:

Y = C + T + S, (5)
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where C , T , and S are defined in the usual way and are measured in domestic currency.
Households divide their consumption between the domestic good and a foreign good:

C = p1c1 + p2c2, (6)

where p1 and p2 are the prices of those goods measured in domestic currency, while c1

and c2 are the quantities consumed. The behavior of p1 was described by equation (4). The
behavior of p2 is described by

p2 = πp∗
2, (7)

where π is the exchange rate and p∗
2 is the price of the foreign good measured in foreign

currency. Unless otherwise indicated, p∗
2 is fixed because the economy studied here is too

small to affect it.
Households are one source of demand for the domestic good. There are two others.

Foreigners buy c∗
1, and the government buys cg1 . The total demand for the domestic good

must equal the supply:

c1 + c∗
1 + cg1 = Q. (8)

Multiplying both sides of eq. (8) by p1 and using eq. (3),

p1c1 + p1c∗
1 + p1c

g
1 = p1Q = Y. (8a)

But p1c∗
1 is X , the value of exports, and p1c

g
1 is G, the value of government spending (the

government does not buy the foreign good). Furthermore, eq. (6) says that p1c1 = C− p2c2,
and p2c2 is M , the value of imports. Therefore, eq. (8a) becomes

C + X + G = Y + M. (8b)

This is the familiar national-income equation, but there is no investment in it because there
is none in the model.

Finally, use eq. (5) to replace Y in eq. (8b), and set G = T , because the government
balances its budget:

X − M = S. (9)

This equation is equally familiar. It says that a current-account surplus must be matched by
saving and a current-account deficit by dissaving. It is especially important here because of
the role played by saving.

Saving and Wealth

In earlier chapters, saving depended on income. Here, it depends on disposable
income (the difference between Y and T ) and on interest rates and wealth:

S = S(Y − T, r, r∗,W ), (10)

where r and r∗ are the interest rates on domestic and foreign bonds, and W is household
wealth measured in domestic currency.
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FIGURE 18-2
Saving and Income
The SY curve shows the relationship between saving and disposable income, given
interest rates and wealth. When disposable income is OY, saving is OS. But saving adds
to wealth, and an increase in wealth reduces the incentive to save. The SY curve shifts
downward gradually. When it falls to S′Y ′, saving ceases, and wealth remains constant
thereafter.

An increase in disposable income raises saving. Increases in interest rates do so, too,
because they strengthen the incentive to save. An increase in wealth reduces saving, because
it weakens the incentive to accumulate more wealth, and this gives us the basic dynamic
relationship that drives the economy.

This basic relationship is illustrated by Figure 18-2, which deals with a simple case in
which disposable income is constant during the adjustment process. (In most cases studied
later, disposable income changes, permanently or temporarily, depending on the nature
of the disturbance and the exchange-rate regime.) The SY curve shows what households
want to save at each income level; its slope is the marginal propensity to save out of
disposable income. The position of the curve depends on interest rates and wealth. Let
disposable income be OY, so that saving is OS. Eq. (9) says that the economy must have a
current-account surplus. But saving adds to wealth, causing the SY curve to shift downward
gradually. There is less and less saving at each income level. Eventually, the curve must drop
to S′Y′, and saving ceases altogether if income remains at OY. At this juncture, moreover,
the current account must be balanced.

The curve SW in Figure 18-3 describes the relationship between saving and wealth when
interest rates and disposable income are constant. Let wealth be OW to start, so that there
is no saving and the current account is balanced. In other words, the economy begins in
a stationary state. Suppose that the domestic interest rate rises, enhancing the households’
incentive to save. The curve is displaced to S′W′, saving rises toOS′, and the current account
moves into surplus. As saving adds to wealth, however, the economy travels along S′W′,
following the arrows, until wealth reaches OW′, where saving ceases, the current account
is balanced, and wealth is stabilized.

Equilibrium in the Goods Market

All the relationships described thus far can be combined in a single diagram to
depict equilibrium in the goods market. In Figure 18-4, income is measured on the vertical
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FIGURE 18-3
Saving and Wealth
The curve SW shows the relationship between saving and the stock of wealth, given the
interest rates and disposable income. When wealth is OW, saving is zero. An increase in
the domestic interest rate shifts the curve to S′W ′, so saving rises to OS′ when wealth is
OW. The economy travels along S′W ′, following the arrows, until wealth rises to OW ′

and saving goes to zero.

axis and the exchange rate is measured on the horizontal axis. The zz and ZZ curves identify
goods-market equilibria.

The zz curve pertains to short-run equilibria. It shows how a change in the exchange rate
affects national income before wealth has had time to change in response to the saving or
dissaving that begins as soon as the economy departs from a stationary state. By implication,
the stock of wealth is the same at all points on the zz curve, but saving and the current-
account balance vary from point to point. The zz curve is upward sloping whenever the
MLR condition is satisfied; a devaluation or depreciation of the domestic currency raises
national income by switching domestic and foreign demands to the domestic good. When
the exchange rate is Oπ0, national income is OY0; when the exchange rate is Oπ1, national
income is OY1.

The position of the zz curve depends on foreign spending and the foreign-currency price
of the foreign good. An increase in either one shifts the curve upward by raising the demand
for the domestic good and thus raising national income at each exchange rate. Its position
also depends on interest rates and wealth, because they affect saving. An increase in an
interest rate shifts zz downward; by enhancing the incentive to save, it reduces absorption
(consumption), which reduces income. An increase in wealth shifts zzupward; by weakening
the incentive to save, it raises absorption, which raises income. These propositions are proved
algebraically in Section 4 of Appendix B.

The ZZ curve pertains to long-run equilibria. It shows what must happen to national
income, given the exchange rate, to keep the economy in a stationary state, where the
current account in balanced, saving is zero, and wealth is constant. By implication, the
stock of wealth is constant at each point on the ZZ curve but not the same from point to
point; it must rise with income to keep saving at zero. Whenever the MLR condition is
satisfied, the ZZ curve is upward sloping, but this statement must be interpreted differently
than in the case of zz curve.

Suppose that the economy starts at E0, where zz and ZZ intersect. Because E0 lies on
ZZ, the current account is balanced, there is no saving, and wealth is constant. Change the
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FIGURE 18-4
Equilibrium in the Goods Market
At points on the zz curve, the economy is in short-run equilibrium. The stock of wealth
is the same at all points on the curve, but the current-account balance and saving vary
from point to point. At points on the ZZ curve, the economy is in long-run equilibrium.
The stock of wealth differs from point to point, but it is constant at each point, because
the current account is balanced and saving is zero. The zz curve is upward sloping
because a devaluation or depreciation of the domestic currency improves the current
account and raises income. The ZZ curve is also upward sloping, but steeper than the zz
curve because it shows the change in income required to balance the current account
when the exchange rate changes. When the exchange rate is Oπ0, the economy is at E0,
where zz and ZZ intersect; income is OY0, the current account is balanced, and saving
is zero. When the exchange rate goes to Oπ1, the economy goes to E1 in the short run,
where income is OY1, the current account is in surplus, and saving is positive; it must go
to E′

1 in the long run, however, where income is OY ′
1, the current account has moved

back into balance, and saving has gone to zero.

exchange rate from Oπ0 to Oπ1, but hold wealth constant temporarily. The economy must
move along zz to E1, the new short-run equilibrium point, and income must rise toOY1. But
part of this increase in income is saved, which means that the current account is in surplus.
The ZZ curve tells us what must happen in the long run if the exchange rate remains at Oπ1.
The economy must move to E ′

1, where income must rise to OY ′
1 in order to raise imports by

enough to balance the current account. Furthermore, wealth must rise with income as the
economy moves to E ′

1, because saving must fall back to zero. If wealth did not rise with
income, the current account would go to zero but saving would not, and that is impossible.
Later, we will represent this increase in wealth by shifting the zz curve upward to intersect
ZZ at E ′

1.
The position of the ZZ curve depends on some of the same variables that determine the

position of the zz curve. We can describe their influence in terms of their effects on the
current-account balance and, therefore, the long-run change in income required to bring
that balance back to zero. An increase in foreign spending or the foreign-currency price
of the foreign good produces a current-account surplus. Therefore, it shifts the ZZ curve
upward, showing the increase in income needed to eliminate the surplus. The position of the
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curve, however, does not depend on interest rates or wealth. The current account is balanced
all along the ZZ curve, so saving must be zero. Therefore, the position of the curve cannot
be affected by changes in saving induced by changes in interest rates or wealth.

Summing up, the zz curve shows the short-run change in income produced by the
expenditure-switching effects of an exchange-rate change. At points such as E1, below
the ZZ curve, there is saving and a current-account surplus. At points such as E2, above the
ZZ curve, there is dissaving and a current-account deficit. The ZZ curve shows the long-run
change in income required to balance the current account at each exchange rate, eliminate
saving or dissaving, and thus bring the economy back to a stationary state.

Wealth and Demands for Assets

Households hold three assets in this model: money, a domestic bond, and a foreign
bond denominated in foreign currency. Formally,

W = Lh + Bh + πFh, (11)

where Lh is the quantity of money held by households, Bh is the quantity of domestic bonds,
and Fh is the quantity of foreign bonds.

The demands for the three assets depend on interest rates and wealth. We can write them
this way:

Lh = L(r, r∗,W ), (12)

Bh = B(r, r∗,W ), (13)

πFh = F(r, r∗,W ). (14)

These equations look alike but are very different. An increase in the domestic interest rate
raises the demand for the domestic bond but reduces the demands for money and the foreign
bond. An increase in the foreign interest rate raises the demand for the foreign bond but
reduces the demands for money and the domestic bond. An increase in wealth raises the
demand for each asset but need not do so uniformly.

One of the three demand equations is redundant. When we know the level of wealth and
the demands for two of the assets, we know the demand for the third asset. In this chapter,
moreover, the foreign interest rate is fixed, which makes it convenient to omit the demand
equation for the foreign bond. We will therefore concentrate on the characteristics of the
markets for money and for the domestic bond.

Households are the only holders of money (there are no firms), and the central bank is
the only supplier of money (there are no commercial banks). The supply of money, L , is
given by

L = Bc + πR, (15)

where Bc is the quantity of domestic bonds held by the central bank and R is the quantity
of foreign-exchange reserves measured in foreign currency. An increase in Bc represents
an open-market purchase designed to raise the money supply. An increase in R represents
intervention in the foreign-exchange market (a purchase of foreign currency) designed to
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prevent the domestic currency from appreciating. The demand for money must equal the
supply, so

L(r, r∗,W ) − (Bc + πR) = 0. (16)

There are two holders of the domestic bond: households and the central bank. The supply
of bonds is fixed, because the government balances its budget. Therefore, demand will equal
supply when

B(r, r∗,W ) + Bc − B = 0, (17)

where B is the fixed supply.

Wealth and the Exchange Rate

We need one more relationship to complete this model. It is the relationship be-
tween wealth and the exchange rate. The stock of wealth is affected gradually by household
saving. It is affected immediately by a change in the exchange rate. As some wealth is
invested in the foreign bond, which is denominated in foreign currency, a depreciation or
devaluation of the domestic currency raises wealth instantaneously. It confers a capital gain
on holders of the foreign bond by raising the value of that bond in terms of domestic currency.

This relationship can be expressed algebraically, but a picture is more helpful. In Figure
18-5, the economy begins in long-run equilibrium. The stock of wealth is constant at OW0.

Time
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h

0

W1

t1

W0

FIGURE 18-5
Wealth and the Exchange Rate
From time t = 0 to time t = t1, the economy is in long-run equilibrium. Wealth is con-
stant at OW0. At time t = t1, the domestic currency is devalued. Holders of the foreign
bond obtain a capital gain, so wealth rises immediately. If the devaluation produces
a current-account surplus, wealth will rise gradually thereafter, due to the saving that
accompanies a current-account surplus. But the subsequent increase in wealth reduces
saving, which slows down the growth of wealth. Eventually, wealth becomes constant
at OW1, the new long-run level.
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FIGURE 18-6
Equilibrium in the Asset Markets
At points on the LL curve, the money market is in equilibrium. The LL curve is upward
sloping because an increase in wealth raises the demand for money and calls for an
increase in the interest rate to maintain money-market equilibrium. At points on the
BB curve, the bond market is in equilibrium. The BB curve is downward sloping because
an increase in wealth raises the demand for domestic bonds and calls for a decrease
in the interest rate to maintain bond-market equilibrium. As both markets must be in
equilibrium continuously, which can happen only at point A0, the interest rate must
be Or0 and wealth must be OW0. At points on the SS curve, saving is zero and the
economy is in long-run equilibrium. This curve is upward sloping because an increase
in wealth would induce dissaving and an increase in the interest rate would be needed
to keep saving at zero. The SS curve shifts downward with an increase in disposable
income, because a decrease in the interest rate or increase in wealth would be needed
to keep saving at zero. As the SS curve passes through A0, the economy is in long-run
equilibrium when the interest rate is Or0 and wealth is OW0.

At time t = t1, the domestic currency is devalued. Domestic holders of the foreign bond
obtain a capital gain, and wealth jumps abruptly. The size of the jump increases with the
size of the devaluation and with the fraction of wealth invested in the foreign bond. If
the devaluation produces a current-account surplus, wealth will grow gradually thereafter,
because of the saving that accompanies a current-account surplus. But the resulting increase
in wealth reduces saving, which slows down the growth of wealth itself. Eventually, the
economy reaches a long-run equilibrium in which the stock of wealth is OW1.2

Equilibrium in the Asset Markets

A single diagram can depict equilibrium in the money and bond markets. In Figure
18-6, the interest rate is shown on the vertical axis and wealth is shown on the horizontal
axis. The LL and BB curves identify asset-market equilibria.

2This last statement is not quite accurate. Wealth approaches OW1 but never reaches it. In mathematical
terms, long-run equilibrium is a state to which the economy converges asymptotically. It is a never-
never land, because it does not exist in finite time.
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Points on the LL curve are those at which the money market is in equilibrium, given
the supply of money. The curve is upward sloping because an increase in wealth raises the
demand for money and calls for an increase in the interest rate to reduce demand and thus
clear the money market. (There is excess supply in the money market above LL and excess
demand below it.) The position of the curve depends on the supply of money. An increase
in supply shifts the curve downward, because the demand for money must rise to match
the increase in supply, so the interest rate must fall at each level of wealth. By implication,
the LL curve shifts downward in response to an open-market purchase or an increase in
foreign-exchange reserves.

Points on the BB curve are those at which the bond market is in equilibrium, given the
supply of domestic bonds. The curve is downward sloping because an increase in wealth
raises the demand for bonds and calls for a decrease in the interest rate to reduce demand
and thus clear the bond market. (There is excess demand in the bond market above BB and
excess supply below it.) The position of the curve depends on the supply of bonds available
to households. The total supply is constant when, as here, the government balances its
budget, but an open-market purchase by the central bank reduces the supply available to
households. Accordingly, an open-market purchase shifts the curve downward; the demand
for bonds must fall to match the decrease in supply, so the interest rate must fall at each
level of wealth.

The properties of the LL andBB curves are derived algebraically in Section 4 of Appendix
B, which also proves some propositions needed later in this chapter.

The money and bond markets must be in equilibrium continuously. Therefore, the interest
rate and wealth are given by point A0, where LL intersectsBB. This is the only point at which
both markets can be in equilibrium simultaneously. The ways that the markets reach equilib-
rium are described in the next section. They depend importantly on the exchange-rate regime.

The SS curve in Figure 18-6 describes a relationship that holds only in long-run equi-
librium, when wealth is constant because there is no saving. It is derived from equation
(10) by setting S = 0. Points on the SS curve show the combinations of the interest rate
and wealth that are compatible with long-run equilibrium. The curve is upward sloping
because an increase in wealth would induce dissaving and a higher interest rate would be
needed to offset it. The position of the SS curve depends on the level of disposable income.
An increase in disposable income would induce saving, and a lower interest rate or larger
stock of wealth would be needed to offset it. Therefore, a permanent increase in disposable
income shifts the SS curve downward, showing the fall in the interest rate required to keep
the economy in long-run equilibrium. The SS curve has been drawn to pass through point
A0 in Figure 18-6. This says that the economy is in long-run equilibrium when the interest
rate is Or0 and wealth is OW0.

USING THE PORTFOLIO-BALANCE MODEL

We can use the relationships shown in Figures 18-4 and 18-6 to examine the effects
of various disturbances and policy changes. In each exercise, the economy will start in
long-run equilibrium (at points such as E0 in Figure 18-4 and A0 in Figure 18-6). The
disturbance or policy change will shift one or two curves immediately, driving the economy
away from long-run equilibrium. We will look first for the new short-run equilibrium,
examine its properties, and ascertain its implications for the subsequent path of the economy.
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This information will help us locate the new long-run equilibrium. Each exercise must be
conducted twice, however, because economic behavior depends crucially on the exchange-
rate regime.

When the exchange rate is pegged, the stock of wealth can change only slowly, in response
to saving or dissaving. In Figure 18-4, the exchange rate remains permanently at Oπ0. In
Figure 18-6, wealth remains temporarily atOW0. But inflows and outflows of reserves affect
the money supply, so the LL curve can move even when the central bank does not conduct
an open-market operation.

When the exchange rate is flexible, wealth can change immediately because of capital
gains or losses on the foreign bond resulting from exchange-rate changes. In Figure 18-4,
the exchange rate need not remain at Oπ0. In Figure 18-6, wealth need not remain at OW0,
even temporarily. But there are no inflows or outflows of reserves, so the LL curve cannot
move unless the central bank conducts an open-market operation.

AN INCREASE IN FOREIGN EXPENDITURE

Let there be a permanent increase in foreign expenditure (consumption), raising
the demand for the domestic good. In Figure 18-7, the zz curve shifts upward to z′z′, and the
ZZ curve shifts upward to Z′Z′. If the exchange rate does not change, short-run equilibrium
is displaced to E1, and income rises immediately. Furthermore, E1 lies below Z′Z′, which
says that households start to save and the current account moves into surplus.3

Behavior Under a Pegged Exchange Rate

When the exchange rate is pegged, it must remain at Oπ0 in Figure 18-7, which
says that E1 does in fact define the new short-run outcome, and income rises immediately
to OY1. This result is recorded in Table 18-1, which lists all the short- and long-run effects
of the increase in foreign spending. But income does not remain at its new short-run level.
It rises gradually through time, reflecting the increase in wealth produced by saving, until it
reaches OY ′

1. The proof is simple. When the long-run curve is Z′Z′ and the exchange rate is
pegged or Oπ0, the new long-run equilibrium must lie at E ′

1. Therefore, the short-run curve
must move gradually upward to z′′z′′, to intersect the long-run curve at E ′

1, and income must
move with it.

The upward movement of the short-run curve is due to the increase in wealth and decrease
in the interest rate shown in Figure 18-8. They reduce the incentive to save and thus raise
absorption. The economy begins at A0 and stays at that point temporarily, because the
increase in foreign spending does not have any immediate effect on the positions of the BB
and LL curves, which depend on the supplies of bonds and money. With the passage of time,

3Proof that E1 lies below Z′Z′ is given in Section 4 of Appendix B by showing that a term Ns is larger
than another term NL , so that the upward shift in zz is smaller than the upward shift in Z Z . The
same point can be made by showing that E2 lies horizontally to the left of E0. Hold Y constant in
Figure 18-7, and measure the change in π given by eqs. (4.4) and (4.5) in Appendix B. As they are
identical, the zz and Z Z curves shift leftward by the same amounts. (The effects of an increase in
foreign expenditure closely resemble those of an increase in the price of the foreign good. An increase
inC∗ raises the foreign demand for the domestic good, and an increase in p∗

2 switches foreign demand
to the domestic good. Therefore, the discussion in the text applies without major modification to an
increase in the price of the foreign good.)
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FIGURE 18-7
Effects of an Increase in Foreign Expenditure on the Goods Market
The goods market begins in equilibrium at E0, with income at OY0 and the exchange
rate at Oπ0. An increase in foreign expenditure shifts the zz curve to z ′z ′ and the ZZ
curve to Z ′Z ′. The exchange rate remains at Oπ0 temporarily, even when it is flexible,
but equilibrium is displaced immediately to E1, raising income to OY1. As E1 lies below
Z ′Z ′, the adjustment process is driven by saving and a current-account surplus. When
the exchange rate is pegged at Oπ0, the new long-run equilibrium must lie at E ′

1, so
the short-run curve must move gradually to z ′′z ′′, and income must rise gradually to
OY ′

1. The upward movement from z ′z ′ to z ′′z ′′ is driven by the decrease in the interest
rate and increase in wealth shown in Figure 18-8. When the exchange rate is flexible,
the interest rate and wealth are constant in Figure 18-8, which means that the short-
run curve must stay at z ′z ′. Therefore, the new long-run equilibrium must lie at E2,
and income must fall back to OY0. The domestic currency must appreciate gradually
from Oπ0 to Oπ1, and the expenditure-switching effect of the appreciation explains the
reduction in income from OY1 to OY0. A flexible exchange rate insulates the economy
from the income-raising effect of the increase in foreign expenditure, but full insulation
is not achieved until the economy has returned to long-run equilibrium.

however, asset-market equilibrium is displaced to some such point as A1, where the interest
rate is lower and wealth is higher than they were initially. As households save, wealth rises,
raising the demands for bonds and money. The increase in demand for bonds is met by
a reduction in the interest rate; the economy must move along the BB curve, because the
supply of bonds cannot change when the government balances its budget continuously. The
increase in demand for money is met by an increase in supply resulting from an increase in
reserves. The increase in reserves is due to the balance-of-payments surplus produced by
the current-account surplus, and it drives the LL curve downward.4

There is another way to see what is happening here. In Figure 18-7, income must rise
permanently to OY′

1, because the economy must move gradually to E′
1 when the exchange

4The balance-of-payments surplus is smaller than the current-account surplus, because the increase
in wealth and decrease in the interest rate raise domestic demand for the foreign bond, producing a
capital outflow as the economy moves to long-run equilibrium.
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Table 18-1. Effects of an Increase in Foreign Expenditure

Change in:

Variable Short Run Long Run

Pegged exchange rate
Income + +
Interest rate 0 −
Stock of wealth 0 +
Stock of reserves 0 +

Flexible exchange rate
Income + 0
Interest rate 0 0
Stock of wealth 0 0
Exchange rate 0 −
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FIGURE 18-8
Effects of an Increase in Foreign Expenditure on the Asset Markets
Asset markets begin in equilibrium at A0, with the interst rate at Or0 and wealth at OW0.
An increase in foreign expenditure does not affect the situation in the short run. Under
a pegged exchange rate, however, saving raises wealth gradually and the interest rate
falls. The economy travels along the BB curve to a point such as A1, where the interest
rate is Or1 and wealth is OW1. The corresponding movement of the LL curve to L′L′

testifies to an increase in reserves, which implies that the balance of payments was in
surplus during the adjustment process. The movement of the SS curve to S′S′ testifies to
a permanent increase in disposable income, which goes with the increase in national
income shown in Figure 18-7. Under a flexible exchange rate, the LL curve cannot
move, and asset-market equilibrium must remain at A0. There is a gradual appreciation
of the domestic currency during the adjustment process, which imposes capital losses
on holders of the foreign bond. These losses offset saving, keeping wealth constant at
OW0. As asset-market equilibrium stays at A0, the SS curve cannot move, which implies
that there can be no permanent change in disposable income. This assertion matches
the long-run result in Figure 18-7; the appreciation of the domestic currency takes
national income back to its initial level.
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rate is pegged. Taxes are constant, however, so disposable income must rise by as much
as national income. Accordingly, the SS curve must shift downward to S′S′ in Figure 18-8,
which says that asset-market equilibrium must go eventually toA1, where S′S′ intersectsBB.
The movement of the money-market curve can be deduced from this result, because it must
pass throughA1 when the economy reaches long-run equilibrium. The downward movement
of the money-market curve says in turn that there is a balance-of-payments surplus on the
way to the new stationary state; reserves must rise gradually during the adjustment process.

Summing up for the pegged-rate case, an increase in foreign expenditure causes an
immediate increase in national income, and the increase gets larger as time passes. The path
of income resembles the path of wealth in Figure 18-5. An increase in foreign expenditure
at time t = t1 raises income abruptly, and income continues to rise thereafter until it reaches
its new long-run level. The adjustment process involves saving, so wealth rises gradually,
and the interest rate falls. The current account moves into surplus immediately, taking the
balance of payments with it, and the inflow of reserves raises the money supply. When
the economy reaches its new long-run equilibrium, saving ceases and the current account
moves back into balance, as does the balance of payments.

Behavior Under a Flexible Exchange Rate

When the exchange rate is flexible, it need not stay at Oπ0 in Figure 18-7. In
this particular instance, however, it does not change immediately. An increase in foreign
spending does not affect the positions of the BB and LL curves in Figure 18-8, so asset-
market equilibrium remains temporarily at A0. Therefore, wealth remains at OW0, which
says that the exchange rate does not change right away. The movement of national income
to OY1 in Figure 18-7 describes the short-run outcome with a flexible exchange rate, just as
it did with a pegged exchange rate.

When the exchange rate is flexible, however, the short-run goods-market curve must
remain at z′z′; it cannot rise gradually to z′′z′′, as it did when the exchange rate was pegged.
Therefore, the new long-run equilibrium must lie at E2, where z′z′ intersects Z ′Z′. The
domestic currency must appreciate gradually toOπ1, and income must fall back toOY0, the
level at which it started.

What causes the domestic currency to appreciate? What keeps the short-run goods-market
curve from rising? When the exchange rate was pegged, the economy ran a balance-of-
payments surplus at E1. The central bank intervened in the foreign-exchange market to
keep the exchange rate from changing. When the exchange rate is flexible, the central bank
does not intervene, and the domestic currency must therefore appreciate. When there is
no intervention, moreover, the money supply does not change. In Figure 18-8, then, the
money-market curve must stay at LL, instead of falling as it did in the pegged-rate case,
and asset-market equilibrium must remain at A0. Wealth and the interest rate must remain
constant. When they are constant, however, the short-run goods-market curve must stay
at z′z′ in Figure 18-7, and the new long-run equilibrium must lie at E2, where income is
OY0. (The same result regarding income can be obtained directly from Figure 18-8. When
asset-market equilibrium remains at A0, the SS curve cannot shift. By implication, there can
be no permanent change in income. The short-run increase to OY1 in Figure 18-7 must be
reversed eventually.)

There does appear to be something wrong here. When income is at OY1 in Figure 18-7,
households are saving, and wealth should be rising. How can wealth be constant in Figure
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18-8? Two forces are at work, and they offset each other. Saving adds to wealth, just as it
did in the pegged-rate case. But the gradual appreciation of the domestic currency imposes
capital losses on holders of the foreign bond. The capital losses offset the effects of saving
and keep wealth from changing. This may seem to be a very special outcome, but it is
fundamental to the logic of the model.

Summing up for the flexible-rate case, the increase in foreign expenditure raises na-
tional income immediately by as much as it did in the pegged-rate case, but income falls
thereafter. The adjustment process involves saving and a current-account surplus, and the
domestic currency appreciates gradually. Wealth and the interest rate remain constant.
When the economy has reached long-run equilibrium, income has returned to its initial
level.

Insulation Under a Flexible Exchange Rate

In Chapter 13, we saw that a flexible exchange rate can insulate an economy
against external shocks. That is what happened here. The increase in foreign expenditure
raised national income in the short run, and the increase in income raised imports. But
the increase in imports was not large enough to offset completely the increase in exports
resulting from the increase in foreign expenditure. The current-account balance moved into
surplus, and the domestic currency began to appreciate. The expenditure-switching effects
of the appreciation drove the economy back along the z′z′ curve in Figure 18-7 until income
returned to OY0.

Insulation occurs in other cases, including a switch in domestic demand between domes-
tic and foreign goods. But the example given here warns us against counting on exchange-
rate flexibility for continuous insulation. Insulation does not occur instantaneously, be-
cause income does not return to its initial level until the economy has returned to long-run
equilibrium.

AN OPEN-MARKET PURCHASE

In the monetary model of the balance of payments, an increase in the money
supply led to a gradual loss of reserves under a pegged exchange rate, and the loss of
reserves reduced the money supply until it returned to its initial level. In the model studied
here, an increase in the money supply leads to an instantaneous loss of reserves and a
further, gradual loss thereafter. In long-run equilibrium, moreover, the money supply may
not be back at its initial level. When the exchange rate is flexible, an increase in the money
supply leads to an immediate depreciation of the domestic currency, but the exchange rate
can go up or down thereafter. It need not depreciate steadily as it did in the monetary model.

An open-market purchase does not directly alter the positions of the zz and ZZ curves. By
affecting asset-market variables, however, it affects the position of the zz curve indirectly.
Accordingly, we start with the effects on asset markets, shown in Figure 18-9.

An open-market purchase reduces the supply of domestic bonds available to the public,
and a lower interest rate is needed to clear the bond market. The BB curve shifts downward
to B′B′. But an open-market purchase raises the money supply, and a lower interest rate is
needed to clear the money market. The LL curve shifts downward to L′L′. The two curves
intersect at A1, below and to the right of A0. (This is proven in Section 4 of Appendix B.)
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FIGURE 18-9
Effects of an Open-Market Purchase on the Asset Markets
Asset markets begin in equilibrium at A0, with the interest rate at Or0 and wealth at
OW0. An open-market purchase shifts the BB curve to B′B′ and the LL curve to L′L′. They
intersect at A1, below and to the right of A0. Under a pegged exchange rate, however,
wealth cannot change immediately, so asset-market equilibrium must be displaced to
A′

1. The interest rate falls to Or1 and the money-market curve shifts back to L′
0L′

0, which
says that there is an immediate loss of reserves. As an open-market purchase does
not shift the ZZ curve in Figure 18-10, there can be no permanent change in income,
and the SS curve cannot shift. Hence, long-run equilibrium must be established at A2,
where B′B′ and SS intersect. Wealth falls gradually to OW1, and the interest rate rises
to Or2. The money-market curve rises to L′′L′′, which implies that there was a balance-
of-payments deficit during the adjustment process. Under a flexible exchange rate, the
money-market curve must stay at L′L′. Hence, asset-market equilibrium is displaced to
A1. The interest rate falls to Or ′

1, by more than in the pegged-rate case, and wealth
rises to OW2, which means that the domestic currency must depreciate immediately.
Accordingly, income rises in Figure 18-10 by more than in the pegged-rate case. As the
bond-market and money-market curves cannot shift again, long-run equilibrium must
likewise lie at A1, and the SS curve must shift to S′S′. There is a permanent increase in
disposable income, corresponding to the permanent increase in national income shown
in Figure 18-10. With dissaving and a current-account deficit during the adjustment
process, the domestic currency depreciates gradually to keep wealth constant at OW2.
With saving and a current-account surplus, the domestic currency appreciates gradually.

Behavior Under a Pegged Exchange Rate

When the exchange rate is pegged, wealth cannot change instantaneously, and A1

cannot be an equilibrium point. Asset-market equilibrium must lie at A′
1 in the left panel of

the diagram, where wealth remains at OW0 and the interest rate falls to Or1.
How does the economy get to this point? When the central bank buys domestic bonds,

driving down the interest rate, households want to hold more foreign bonds as well as more
money. They keep some of the money created by the open-market purchase and use the rest
to buy foreign currency in order to buy foreign bonds. The central bank must intervene in the
foreign-exchange market to prevent the domestic currency from depreciating; it must use
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Table 18-2. Effects of an Open-Market Purchase

Change in:

Variable Short Run Long Run

Pegged exchange rate
Income + 0
Interest rate − −
Stock of wealth 0 −
Stock of reserves − −

Flexible exchange rate
Income + +
Interest rate − −
Stock of wealth + +
Exchange rate + +

Note: These results pertain to the general case in which domestic
and foreign bonds are imperfect substitutes. In the limiting case of
perfect substitutability (perfect capital mobility), the interest rate
does not change, and there is no short-run change in income under
a pegged exchange rate.

some of its reserves to meet the households’ demand for foreign currency and thus take back
some of the money created by its open-market purchase. The loss of reserves and fall in the
money supply are shown in Figure 18-9 by the shift of the money-market curve from L′L′ to
L′

0L
′
0, which intersects the new bond-market curve at A′

1. The bond market is cleared by the
reduction in the interest rate. The money market is cleared by the loss of reserves, which
cuts back the increase in the money supply produced by the open-market purchase. These
effects are listed in Table 18-2, which summarizes the results of an open-market purchase.

The reduction in the interest rate toOr1 stimulates consumption by weakening the house-
holds’ incentive to save. Therefore, the zz curve shifts upward to z′z′ in the left panel of
Figure 18-10, and short-run goods-market equilibrium is displaced toE1 when the exchange
rate is pegged. Income rises immediately to OY1. But a change in the interest rate cannot
shift the ZZ curve, and E1 lies above it. Accordingly, the subsequent adjustment process is
driven by dissaving and a current-account deficit.

As the ZZ curve does not shift and the exchange rate is pegged, the new long-run equi-
librium must lie at E0 in the left panel of Figure 18-10. This is the only point at which
dissaving ceases and the current-account deficit disappears. By implication, the short-run
goods-market curve must drop back gradually to zz, and income must return to OY0. This
is the same long-run result obtained in Chapter 15. The income-raising effect of an open-
market purchase must wear off eventually under a pegged exchange rate.

To see why the short-run goods-market curve must move downward gradually, return
to the left panel of Figure 18-9. When national income must return to its initial level,
disposable income must do so, too. Therefore, the SS curve cannot shift, and the new long-
run equilibrium must lie at A2. Dissaving must reduce wealth gradually, and the interest rate
must rise to Or2 as the decline in wealth reduces the demand for bonds. In the left panel
of Figure 18-10, the zz curve falls back to its initial position because the increase in the
interest rate and decrease in wealth combine to reduce absorption.
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FIGURE 18-10
Effects of an Open-Market Purchase on the Goods Market
The goods market begins in equilibrium at E0, with income at OY0 and the exchange
rate at Oπ0. Under a pegged exchange rate, an open-market purchase shifts the zz
curve to z ′z ′ because it reduces the interest rate. Equilibrium is displaced to E1, and
income rises to OY1. There is dissaving and a current-account deficit. But long-run equi-
librium must remain at E0, because the ZZ curve cannot shift. Therefore, the short-run
curve must move gradually downward from z ′z ′ to zz. This movement is produced by
the increase in the interest rate and decrease in wealth shown in Figure 18-9. Income
returns to its initial level. Under a flexible exchange rate, the open-market purchase
shifts the zz curve to z ′′z ′′, by more than in the pegged-rate case, because the interest
rate falls further and wealth rises immediately, reflecting the depreciation of the do-
mestic currency. This larger shift is reinforced by the demand-switching effects of the
depreciation. If the exchange rate goes from Oπ0 to Oπ1, equilibrium is displaced to
E′

1 and income rises to OY ′
1. If the exchange rate goes to Oπ3, equilibrium is displaced

to E ′′
1 and income rises all the way to OY ′′

1 . In the first case, there is dissaving and a
current-account deficit. In the second, there is saving and a current-account surplus. As
the interest rate remains at Or ′

1 in Figure 18-9 and wealth remains at OW2, the short-run
goods-market curve stays at z ′′z ′′ and long-run equilibrium must lie at E2. Income must
go to OY2, and the exchange rate must go to Oπ2. If the domestic currency depreciates
to Oπ1 in the short run, it must continue to depreciate during the adjustment process; if
it depreciates to Oπ3 in the short run, it must appreciate during the adjustment process.

As the economy moves to A2 in the left panel of Figure 18-9, the money-market curve
must move upward to L′′L′′. Reserves fall during the adjustment process, which says that
the current-account deficit is accompanied by a balance-of-payments deficit. The decline in
reserves, however, is not large enough to reduce the money supply to its initial level, as it
did in the monetary model. Because L′′L′′ lies below LL, the money supply must be larger
at A2 than at A0. The loss of reserves does not completely offset the open-market purchase.

This difference between the portfolio-balance and monetary models reflects the differ-
ence in assumptions about attitudes toward risk. In the monetary model, asset holders
are risk-neutral, so foreign and domestic bonds are perfect substitutes, and the domestic
interest rate cannot differ from the foreign rate when exchange-rate expectations are sta-
tionary. Therefore, an open-market purchase cannot reduce the domestic interest rate. In
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the portfolio-balance model, asset holders are risk-averse, so foreign and domestic bonds
are imperfect substitutes, and the domestic interest rate can differ from the foreign rate.
Therefore, an open-market purchase can reduce the domestic interest rate, which raises the
quantity of money that households want to hold. Accordingly, the economy does not have to
“export” as much money as it did in the monetary model, and the loss of reserves is smaller.

Summing up for the pegged-rate case, an open-market purchase leads to an immediate
increase in income, an immediate fall in the interest rate, and an immediate loss of reserves,
because households add to their holdings of the foreign bond. Households start to dissave,
the current account moves into deficit, and the balance of payments moves into deficit, too.
There is a gradual decline in wealth and an additional loss of reserves. As in other models,
monetary policy cannot have any permanent effect on income under a pegged exchange rate.
The income-raising effect of the open-market purchase wears off gradually as the economy
approaches long-run equilibrium.

Behavior Under a Flexible Exchange Rate

When the exchange rate is flexible, reserves cannot change. Therefore, the money-
market curve must stay at L′L′ after the open-market purchase has shifted it, and A1 must
represent short-run equilibrium in the right panel of Figure 18-9. It can represent short-run
equilibrium under aflexible rate, because wealth can change instantaneously. As households
attempt to buy foreign currency in order to buy foreign bonds, the domestic currency
depreciates, conferring a capital gain on holders of that bond and raising wealth immediately
to OW2. The interest rate drops to Or ′

1, by more than it did in the pegged-rate case.5

Earlier chapters showed that monetary policy is more powerful under a flexible exchange
rate, and that is true here, too. Look at the right panel of Figure 18-10. The short-run goods-
market curve shifts to z′′z′′, by more than it did in the pegged-rate case (where it shifted
to z′z′), because there is a larger reduction in the interest rate and it is reinforced by an
increase in wealth. Furthermore, the depreciation of the domestic currency to Oπ1 switches
domestic and foreign demands to the domestic good. Short-run equilibrium is displaced
to E′

1, and income rises to OY ′
1. As in the pegged-rate case, however, the new equilibrium

point lies above the ZZ curve; there is dissaving and a current-account deficit during the
adjustment process.

When dealing with an increase in foreign expenditure, we found that income changed
permanently under a pegged exchange rate but only temporarily under a flexible rate.
Here, the outcomes are reversed. The income change is temporary under a pegged rate but
permanent under a flexible rate.

With a flexible rate, the balance-of-payments deficit that emerged in the pegged-rate case
is replaced by a gradual depreciation of the domestic currency. In the absence of intervention,
moreover, the money-market curve remains at L′L′ in the right panel of Figure 18-9, and
asset-market equilibrium remains at A1. Wealth and the interest rate cannot change during
the adjustment process. (There is, of course, dissaving, but its effect on wealth is offset by

5It is easy to show why the capital gain must be just large enough to raise wealth to OW2. As B′B′

and L′L′ intersect at A1, the money and bond markets clear when wealth is OW2 and the interest rate
is Or ′

1. There is no excess demand for money or for the domestic bond. In that case, however, there
can be no excess demand for the foreign bond or for foreign currency. Therefore, the depreciation of
the domestic currency that raises wealth to OW2 is just large enough to clear the foreign-exchange
market.
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the depreciation of the domestic currency; holders of the foreign bond obtain capital gains,
and these keep wealth constant at OW2.)

When wealth and the interest rate are constant, however, the short-run goods-market
curve cannot move downward as it did in the pegged-rate case. It must remain at z′′z′′ in the
right panel of Figure 18-10, and the new long-run equilibrium must thus lie at E2, where
z′′z′′ intersects ZZ. The domestic currency must depreciate to Oπ2, and income must rise
gradually to OY2. Note finally that this outcome is fully consistent with the outcome in
Figure 18-9. The permanent increase in income implies a permanent increase in disposable
income, and that is what shifts the SS curve in Figure 18-9. It must move to S′S′ when
long-run equilibrium remains at A1.

Summing up for the flexible-rate case, an open-market purchase leads to an immediate
increase in income, an immediate depreciation of the domestic currency that raises wealth,
and an immediate fall in the interest rate. The increase in income is larger than in the
pegged-rate case. In this particular example, the subsequent adjustment process is driven by
dissaving and a current-account deficit. There is an additional depreciation of the domestic
currency, which reinforces the income-raising effect of the open-market purchase. (The path
of the exchange rate resembles the path of wealth in Figure 18-5. An open-market purchase
at time t = t1 causes an immediate depreciation, and there is more depreciation on the way
to the new stationary state.)

Another Outcome

The language used in the previous paragraph hints at another possibility. Under a
flexible exchange rate, there can be saving, a current-account surplus, and an appreciation
of the domestic currency during the adjustment process.

Suppose that holdings of the foreign bond are very small initially, so that a large deprecia-
tion of the domestic currency is needed to raise wealth toOW2 in the right panel of Figure 18-
9. Let the exchange rate go all the way to Oπ3 in the right panel of Figure 18-10, so short-run
equilibrium is displaced to E′′

1 and income rises to OY ′′
1 . There will be saving and a current-

account surplus during the adjustment process, because E′′
1 lies below the ZZ curve. There-

fore, the domestic currency will appreciate gradually to Oπ2 and income will fall to OY2.
This is, of course, another case of overshooting in the foreign-exchange market. The

explanation offered here, small initial holdings of the foreign bond, may not be the most
important reason for overshooting. The reason given in Chapter 16, the low rate at which
trade flows respond to exchange-rate changes, may be much more important. The phe-
nomenon itself, however, is very important. Flexible exchange rates are very volatile, and
their volatility may be due to an inherent tendency for flexible rates to overshoot their
long-run equilibrium levels.

Implications of Capital Mobility

Chapter 15 showed that capital mobility has important implications for the ef-
fectiveness of monetary policy. When the exchange rate is pegged, high capital mobility
increases the speed with which income falls back to its initial level, and perfect capital
mobility deprives monetary policy of any influence on income. When the exchange rate is
flexible, high capital mobility enhances the effectiveness of monetary policy, and perfect
capital mobility maximizes it. Figure 18-11 shows that the same things happen here.

With no capital mobility whatsoever, the bond-market curve is very steep, and an open-
market purchase shifts it downward by as much as it shifts the money-market curve. The

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.019
https://www.cambridge.org/core


An Open-Market Purchase 437

Wealth

In
te

re
st

 R
at

e

0

B*

_
B

r1

W0 W1

r0
B*

S

S

L

L

L '

L '

A0

_
B_

B '

_
B '

A*1

A 0
1

FIGURE 18-11
Capital Mobility and the Effectiveness of Monetary Policy
With no capital mobility, the bond-market curve is B̄ B̄, and an open-market purchase
shifts it downward to B̄ ′ B̄ ′, by as much as the downward shift of the money-market
curve. With perfect capital mobility, the bond-market curve is B∗B∗, which does not shift
at all; the interest rate remains at Or0. Under a pegged exchange rate, wealth cannot
change immediately, so asset-market equilibria must lie on the vertical line A0 A0

1. Hence,
A0

1 is the equilibrium point without capital mobility, and there is no immediate loss of
reserves (no backward shift of L′L′). But A0 is the equilibrium point with perfect mobility,
and the loss of reserves offsets the whole open-market purchase (L′L′ shifts back to LL).
Under a flexible exchange rate, the money-market curve must remain at L′L′, so asset-
market equilibria must lie on the horizontal line A0A∗

1. Hence, A0
1 is the equilibrium

point without any capital mobility, and there is no immediate change in wealth (no
depreciation of the domestic currency). But A∗

1 is the equilibrium point with perfect
mobility, and there is a large increase in wealth (a large depreciation). Furthermore,
long-run equilibrium lies at A0

1 with no capital mobility and at A∗
1 with perfect mobility,

and SS curves must pass through those points. As the curve passing through A∗
1 must lie

below the one passing through A0
1, the permanent increase in disposable income must

be larger with perfect mobility, and the permanent increase in national income must
be larger, too.

bond-market curve is B̄ B̄ in Figure 18-11, steeper than the curves in earlier diagrams, and
an open-market purchase shifts it downward to B̄ ′ B̄ ′. The money-market curve is LL, and
an open-market purchase shifts it downward to L′L′. The two curves intersect at A0

1.
With perfect capital mobility, the domestic interest rate is tied firmly to the foreign rate,

as in the monetary model. The bond-market curve is B∗B∗, which is horizontal and does not
shift at all. The money-market curve shifts downward as it did before, and the intersection
point is A∗

1.
Look first at the implications for monetary policy under a pegged exchange rate. As

wealth cannot change immediately under a pegged rate, the short-run equilibrium point
must lie on the vertical line A0 A0

1. Without any capital mobility, then, A0
1 is the equilibrium

point. There is no backward shift of the money-market curve and no immediate loss of
reserves. With perfect capital mobility, by contrast, A0 is the equilibrium point. The interest
rate does not change. Therefore, the money-market curve must snap back immediately to
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LL, and the instantaneous loss of reserves must be just large enough to offset the open-
market purchase. The money supply does not change. When the interest rate and wealth
are constant, moreover, there can be no change in absorption of the sort shown in Figure
18-10 by the shift in the zz curve. Therefore, there can be no increase in income, even
temporarily. Under a pegged exchange rate, then, an increase in capital mobility reduces
the effectiveness of monetary policy. The short-run equilibrium points travel upward along
A0A0

1, the immediate loss of reserves gets larger, and the immediate increase in income gets
smaller.

Look next at the implications of capital mobility under a flexible exchange rate and
concentrate first on the short run.6 As the money-market curve cannot move after it shifts
initially, the short-run equilibrium point must lie on L′L′ between A0

1 and A∗
1. Without any

capital mobility, A0
1 is the equilibrium point, and wealth is unchanged, which means that

the exchange rate is unchanged. Furthermore, the change in absorption is no larger than it
was in the pegged-rate case, because the change in the interest rate is the same. Therefore,
the short-run changes in income are identical under flexible and pegged rates. With perfect
capital mobility, by contrast, A∗

1 is the equilibrium point. The interest rate is constant, but
wealth rises to OW1. The absence of an interest-rate effect reduces the size of the upward
shift in the zz curve, but the wealth effect raises it, and it can be shown that the wealth effect
dominates. Hence, income rises further in the flexible-rate cases.7

Furthermore, the increase in wealth implies an immediate depreciation of the domestic
currency, which adds even more to the increase in income. Under a flexible exchange rate,
then, an increase in capital mobility enhances the effectiveness of monetary policy in the
short run. The short-run equilibrium points travel upward along A0

1A
∗
1, the shift in the zz

curve gets bigger in Figure 18-10, and the movement along it also gets bigger, because the
exchange-rate change gets bigger. Therefore, income rises further.

What about the effect of capital mobility on the size of the permanent change income?
It gets bigger. The larger the upward shift of the zz curve, the larger the increase in income
needed to achieve long-run equilibrium. The same point can be made differently. When A0

1
is the short-run equilibrium point in Figure 18.11, it is the long-run point, too, and a new
SS curve must pass through it. When A∗

1 is the equilibrium point, a new SS curve must pass
through that point instead, and it must lie below the curve passing throughA0

1. Therefore, the

6There was no need to distinguish between short and long run in the pegged-rate case, because monetary
policy cannot have any permanent influence on income, regardless of the degree of capital mobility.

7Rewrite the relevant portion of eq. (4.5) in Section 4 of Appendix B:

dY =nY
Ns

eπ π̇− 1
Ns

(1 − m2)(sr dr + sW dW ).

The first term is the slope of the zz curve. The second is the shift in the curve. Without any capital
mobility, the interest-rate change is the vertical distance r0 r1 in Figure 18-11, and wealth does not
change. The resulting shift in the zz curve can be written as dY 0 = (1−m2)(Sr/Ns )r0r1. With perfect
capital mobility, the interest rate does not change, and the wealth change is the horizontal distance
W0W1. The resulting shift in the zz curve can be written as dY ∗ = (1 − m2)(−sW /Ns )W0W1. But
A0

1 and A∗
1 lie on the L′L′ curve, and the equation for that curve says that dW = (−Lr/LW ) dr .

Therefore, W0W1 = (−Lr/LW )r0r1, and dY ∗ = (1 − m2)sW /Ns )(Lr/LW )r0r1. Thus,

dY ∗ − dY 0 = 1
Ns

(1 − m2)
!
sW

Lr
LW

− sr

"
r0r1 = 1

LW Ns
(1 − m2)(sW Lr − sr LW )r0r1.

In Section 4 of Appendix B, however, we assume that sW Lr > sr LW . Therefore, dY ∗ > dY 0. The
wealth effect dominates the interest-rate effect.
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permanent increase in disposable income is larger at A∗
1, and so is the permanent increase

in national income.

THE ANALYSIS OF DEVALUATION

In the monetary model, a devaluation led to a balance-of-payments surplus and a
gradual increase in reserves. But the increase in reserves raised the money supply, which
raised absorption and reduced the balance-of-payments surplus. The surplus disappeared
eventually. In the portfolio-balance model, a devaluation causes an immediate increase in
reserves, analogous to the immediate decrease caused by an open-market purchase. But the
balance of payments can move into surplus or deficit which means that reserves can rise or
fall during the subsequent adjustment process.

In Figure 18-12, a devaluation is represented by a permanent increase in the exchange
rate from Oπ0 to Oπ1 in the left panel and by an immediate increase in wealth fromOW0 to
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FIGURE 18-12
Devaluation in the Portfolio-Balance Model
The economy begins in long-run equilibrium. The domestic currency is devalued from
Oπ0 to Oπ1. Looking first at the long-run effects, goods-market equilibrium must be
established eventually at E2, which means that the zz curve must move to z ′′z ′′ and raise
national income from OY0 to OY2. As disposable income must rise with national income,
the SS curve moves downward from SS to S′S′, and long-run asset-market equilibrium
must be established at A2, where S′S′ intersects BB. Therefore, the money-market curve
must shift from LL to L′′L′′, and devaluation raises the stock of reserves. But there are
two ways of reaching these long-run outcomes. In this example, the devaluation raises
wealth immediately from OW0 to OW1, reducing the interest rate from Or0 to Or1 and
shifting the money-market curve to L′L′. There is an immediate increase in reserves, but
it is smaller than the long-run increase (L′L′ lies above L′′L′′). The balance of payments
must be in surplus during the adjustment process. Furthermore, the zz curve shifts to
z ′z ′ in the short run, displacing goods-market equilibrium to E1 and raising income to
OY1. As E1 lies below the ZZ curve, there is saving and a current-account surplus during
the adjustment process.
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Table 18-3. Effects of a Devaluation

Change in:

Variable Short Run Long Run

Income + +
Interest rate − −
Stock of wealth + +
Stock of reserves + +

OW1 in the right panel; the increase in wealth is due to the capital gain conferred on holders
of the foreign bond. Any increase in wealth, however, leads households to demand more
money and more domestic bonds. Therefore, they will use some of the capital gain to bid
for those two assets; they will try to switch from foreign bonds into money and domestic
bonds. When they sell foreign bonds, moreover, they obtain foreign currency and sell it on
the foreign-exchange market, and the central bank must intervene to keep the exchange rate
pegged. The central bank gains reserves, and the money supply rises, shifting LL downward
to L′L′. Asset-market equilibrium is displaced to A1. The domestic interest rate falls to clear
the bond market, and the money supply rises to clear the money market. These effects are
listed in Table 18-3, along with other results of a devaluation.

The rise in wealth and fall in the interest rate stimulate absorption, and the zz curve shifts
upward to z′z′. (The ZZ curve does not shift because no permanent change in income is
required to balance the current account.) Goods-market equilibrium is displaced to E1, and
income rises to OY1. The increase in income is the joint result of the increase in absorption
denoted by the shift of the zz curve and the demand-switching effect of the devaluation
denoted by the movement along the curve. In this particular example, the new goods-
market equilibrium lies below the ZZ curve, so households start to save, which means that
the current account moves into surplus.

In the long run, goods-market equilibrium must lie at E2, because the exchange rate is
pegged at Oπ1. Therefore, the short-run curve must rise gradually to z′′z′′, and income must
rise toOY2. The shift in the curve is driven by rising wealth and a falling interest rate. Saving
raises wealth to OW2, and the interest rate falls to Or2. Long-run asset-market equilibrium
lies at A2, below A1, and the money-market curve must move gradually downward to L ′′L ′′.
The money supply rises during the adjustment process, which says that reserves rise. The
devaluation generates a balance-of-payments surplus. As in the monetary model, however,
the surplus disappears when the economy reaches long-run equilibrium.

There is another possibility. The long-run outcomes are the same as those in Figure
18-12, but the short-run results are different. The long-run outcomes are the same because
they are determined completely by the size of the devaluation. Long-run goods-market
equilibrium must lie at E2 when the exchange rate is Oπ1. Income must rise eventually
to OY2, and there must thus be a permanent increase in disposable income. Hence, the
SS curve must shift to S′S′, which says that long-run asset-market equilibrium must lie at
A2. But the short-run results depend on the size of the increase in wealth produced by the
devaluation.

Suppose that wealth rises immediately to a level higher thanOW2, because foreign bonds
bulk large in households’ portfolios, and households make very large capital gains when
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the domestic currency is devalued. Asset-market equilibrium is displaced to a point on BB
below A2, reducing the interest rate below Or2, so the money-market curve must lie below
L′′L′′. With a larger increase in wealth and larger fall in the interest rate, there is a larger
shift in the zz curve; it must lie above z′′z′′. Hence, goods-market equilibrium is displaced
to a point above E2, and income rises above OY2. As the goods-market equilibrium point
lies above the ZZ curve, there must be dissaving and a current-account deficit, which throw
the adjustment process into reverse; wealth must fall, and the interest rate must rise. Hence,
the money-market curve must rise gradually to L′′L′′, which means that reserves must fall,
and there must be a balance-of-payments deficit during the adjustment process. Finally, the
goods-market curve must move gradually down to reach z′′z′′ and bring income down to its
long-run level.

To repeat, the long-run outcomes are the same in the two cases. The devaluation raises
income and adds to the stock of reserves. But the paths are different. In the case described
by Figure 18-12, income and other variables undershoot their long-run levels. In the other
case, they overshoot them.

SUMMARY

The portfolio-balance model synthesizes much of our earlier work on the macro-
economics of an open economy. Supply conditions are Ricardian. Demand conditions reflect
the income and price effects examined in Chapters 13 and 14. There are three assets—
money, a government bond, and a foreign bond denominated in foreign currency. Investors
are risk-averse and thus hold all three assets.

The model separates short-run from long-run effects. Short-run effects are those that
occur before flows have affected stocks. Long-run effects are those that pertain to the new
stationary state, where all stocks are constant because the flows affecting them have ceased
completely. The strategic stock–flow relationship in the model is the double link between
saving and wealth. Saving adds to wealth, but an increase in wealth reduces saving. A change
in the exchange rate affects wealth, too, by conferring a capital gain or loss on holders of
the foreign bond.

An increase in foreign expenditure leads to a permanent increase in income when the
exchange rate is pegged. There is a temporary increase when the rate is flexible, but the
domestic currency appreciates gradually, reducing absorption and switching demand back
to the foreign good. There is thus insulation from foreign disturbances, but it does not take
place instantaneously.

An open-market purchase leads to a temporary increase in income when the exchange rate
is pegged and to a permanent loss of reserves. With imperfect capital mobility, however,
the loss is not large enough to offset completely the open-market purchase, and there is
a permanent increase in the money supply. When the exchange rate is flexible, there is
a permanent increase in income and a permanent depreciation of the domestic currency.
But the permanent depreciation can be larger or smaller than the depreciation that takes
place instantaneously; the exchange rate can undershoot or overshoot its long-run level. As
in other models, capital mobility diminishes the effectiveness of monetary policy under a
pegged rate, reducing the temporary increase in income. It enhances the effectiveness of
monetary policy under a flexible rate, raising the increase in income in the short run and
long run.
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A devaluation of the domestic currency causes a permanent increase in income and
raises the stock of reserves. But there are two ways of getting to this long-run result. When
holdings of the foreign bond are small, wealth does not rise much. Hence, income and
reserves rise immediately, but by less than they must rise eventually, and the economy runs
a balance-of-payments surplus during the adjustment process. When holdings of the foreign
bond are large, wealth rises sharply. Income and reserves rise immediately by more than
they must rise permanently, and the economy runs a balance-of-payments deficit during the
adjustment process.

RECOMMENDED READINGS

The model in this chapter is adapted from the one in Polly R. Allen and Peter B. Kenen,
Asset Markets and Exchange Rates: Modeling an Open Economy (New York: Cambridge University
Press, 1983). But that model is more elaborate. It deals with changes in the supply of bonds resulting
from budget deficits and surpluses, offers a more general treatment of goods markets, and introduces
nonstationary expectations.

For a survey of theoretical work on exchange-rate behavior that focuses on differences be-
tween monetary and portfolio-balance models, see Rudiger Dornbusch, “Exchange Rate Economics:
Where Do We Stand?” Brookings Papers on Economic Activity, 1980 (1). For a survey that stresses
empirical work, see Maurice Obstfeld, “Floating Exchange Rates: Experience and Prospects,” Brook-
ings Papers on Economic Activity, 1985 (2).

QUESTIONS AND PROBLEMS

(1) Adapt Figures 18-7 and 18-8 to trace the short-run and long-run effects of a fall in
foreign demand for the domestic good under a pegged exchange rate. What happens to income, the
interest rate, wealth, and reserves? Explain how saving, the current-account balance, and the overall
balance of payments drive the economy from short-run to long-run equilibrium. Repeat your answer
for a flexible exchange rate, showing the short-run and long-run effects on income, the interest rate,
wealth, and the exchange rate and tracing the path from short-run to long-run equilibrium. What
does your answer say about the ability of a flexible rate to insulate the economy from an external
disturbance?

(2) Show how your answers to (1) are affected when foreign and domestic bonds are perfect
substitutes (i.e., the BB curve is horizontal). You should find two differences in the pegged-rate case
(a larger change in wealth and a smaller change in reserves) and no difference at all in the flexible-rate
case. Provide an intuitive explanation for the larger change in wealth.

(3) Trace the short-run and long-run effects of an open-market sale of domestic bonds under
a flexible exchange rate.

(4) When a flexible exchange rate undershoots its long-run level in response to an open-
market purchase, the path of the exchange rate looks like the path of wealth in Figure 18-5. Adapt
that diagram to show the path of the exchange rate when it overshoots its long-run level.

(5) Adapt Figure 18-12 to describe the case in which devaluation leads to dissaving and a
balance-of-payments deficit on the way from short-run to long-run equilibrium.

(6) Suppose that households switch some of their wealth from the domestic bond to the
foreign bond. Adapt Figure 18-12 to show the long-run effects on income, the interest rate, wealth, and
reserves under a pegged exchange rate. (Represent the switch in the households’ portfolio preferences
by shifting the BB curve.)

(7) Repeat your answer to (6) to show what happens when the central bank undertakes an
open-market operation to prevent the money supply from changing (i.e., sterilizes the intervention
required to keep the exchange rate pegged). Have you shown an open-market purchase or sale? You
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Questions and Problems 443

should find that there is no permanent change in income, the interest rate, or wealth. Explain this
outcome. What does it say about the appropriateness of sterilized intervention for dealing with shifts
in asset preferences?

(8) Suppose that the government runs a temporary budget deficit and finances it by issuing
bonds. Compare the long-run effects of the increase in the supply of bonds under pegged and flexible
exchange rates. (There is no shift in the ZZ curve under either regime, and no shift in the LL curve
under a flexible rate.)

(9) How would your answer to (8) be affected if domestic and foreign bonds were perfect
substitutes?
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The Evolution of the
Monetary System

THE ISSUES

At the end of our survey of trade theory in Chapters 10 and 11, we reviewed the
evolution of trade policy and looked at new policy problems. This chapter and the next play
an analogous role. This chapter reviews the history of the international monetary system.
The next one examines current policy problems and the outlook for the monetary system.

The history of trade policy in Chapter 10 began with the early nineteenth century, when
the United States embraced infant-industry protection and Great Britain moved toward free
trade. Much can be learned from the monetary history of the nineteenth century, when Great
Britain was the key-currency country and gold was important in theory and practice. But
modern monetary systems are different from those of the nineteenth century, as is modern
monetary theory, leaving less to learn from nineteenth-century experience than from close
inspection of more recent events.

Accordingly, this chapter concentrates on events since the Bretton Woods Conference
of 1944, which designed the monetary system that came into being after World War II. It
pays particular attention to the role of the United States, because the U.S. dollar has been
the main international currency, and U.S. policies have greatly affected the evolution of the
system. The chapter focuses on three issues:

• How interpretations of monetary history affected the design of the monetary sys-
tem.

• How the system has adapted to the needs and problems of the major countries,
such as the United States.

• How governments have tried to solve the basic nth-country problem–that the num-
ber of countries is necessarily larger than the number of exchange rates.

The chapter starts by reviewing events in the 1920s and 1930s that influenced the authors of
the Bretton Woods agreement, then describes the agreement itself and the monetary system

444
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The Bretton Woods System 445

it produced. It goes on to review monetary relations under the Bretton Woods system, the
breakdown of the system in the early 1970s, and the resulting shift from pegged to floating
exchange rates. Thereafter, it examines exchange-rate behavior in the 1970s and 1980s,
the effects of the oil shocks of 1973 and 1979 and of major changes in national policies,
and the problems of financing, adjustment, and debt arising from these and other events. It
concludes by reviewing events in the 1990s and some of the issues they raised. These are
discussed more thoroughly in Chapter 20.

THE BRETTON WOODS SYSTEM

In Chapter 10, we noted that plans for postwar reconstruction were being made
long before the end of World War II. American and British officials began to discuss
them even before the attack on Pearl Harbor that brought the United States into the war,
and they drafted an agreement on monetary matters that was ratified formally in 1944
by an international conference held at Bretton Woods, New Hampshire. The conference
established the International Monetary Fund and the International Bank for Reconstruction
and Development, commonly known as the World Bank.1

Two aspects of earlier experience affected the design of the Bretton Woods system.
Problems inherited from World War I, together with subsequent policy mistakes, contributed
to a breakdown of exchange-rate arrangements after the start of the depression in 1929.
Furthermore, defects of the monetary system help to explain the worldwide character of the
depression and its severity.

Monetary Reconstruction in the 1920s

Some of the problems of the 1920s were mentioned in Chapter 10. International
indebtedness grew rapidly during World War I, and it continued to grow thereafter, due partly
to the Versailles Treaty, which imposed large reparation payments on Germany. There were
big changes in current-account balances, resulting from changes in competitive positions
and from wartime sales of income-producing assets. After the war, moreover, Germany and
other Central European countries experienced terrible inflations. The German housewife,
it is said, needed a shopping basket to carry her money to market but could use a change
purse to carry her groceries home. The inflations led to large exchange-rate changes, which
fed back into prices and made the inflations worse, producing long-lasting doubts about the
stability of floating exchange rates.

Governments stabilized their currencies eventually by linking the value of each cur-
rency to gold. They did so sequentially, however, without consultation, and did not pay
enough attention to the exchange-rate pattern that their decisions were producing. In 1925,
for example, Great Britain reinstated the prewar link between the pound and gold, thus

1In official usage, the term World Bank denotes a pair of institutions that make long-term loans to
developing countries. The International Bank for Reconstruction and Development (IBRD) obtains its
money by borrowing on international capital markets and lends it on market-related terms. The Inter-
national Development Association (IDA) obtains its money from contributions by developed countries
and lends it on concessional terms to the poorest countries. A third institution, the International Fi-
nance Corporation (IFC), is affiliated with the World Bank; it provides risk capital to private-sector
projects in developing countries.
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446 The Evolution of the Monetary System

reinstating automatically the prewar exchange rate between the pound and dollar. This rate
was unrealistic, because British prices were much higher, compared to American prices,
than before the war. France then chose a new, low gold price for the franc, making the franc
too cheap in terms of pounds and dollars. (The purchasing-power-parity doctrine discussed
in Chapter 17 was developed by its author, Gustav Cassel, to deal with these situations.
Although it has serious defects, adherence to the PPP doctrine would have led to more
sensible exchange rates.)

This disorganized way of returning to pegged exchange rates is frequently blamed for
the subsequent collapse of the monetary system. The attempt to restore the gold standard,
however, was probably doomed from the start. Governments did not fully understand how
it had worked before the war and could not therefore understand why it would not work in
the postwar world.

The gold standard that came into being in the 1870s and lasted until World War I was
different from the system described in the textbooks of the day. Currencies were less tightly
linked to gold. In the United States, banks could issue paper money that was backed by
government bonds instead of gold. In Britain, the Bank of England conducted open-market
operations to ease or tighten credit. Governments did not obey the “rules of the game,” which
told them to reinforce the money-supply effects of gold flows rather than offset (sterilize)
those flows.

Furthermore, the process of balance-of-payments adjustment was more complicated than
the specie-flow mechanism described by David Hume. Gold outflows did not cause prices to
fall promptly. They led to higher short-term interest rates, which attracted capital inflows.
These could halt gold losses but could not correct deep-seated imbalances. When gold
outflows did depress aggregate demand, moreover, they tended to cut incomes rather than
prices; they brought into play the foreign-trade multiplier rather than the price effects
emphasized in textbook descriptions of the system.

The burden of adjustment was not always shared between surplus and deficit countries.
It was often borne by countries at the fringes of the system, including the United States,
because they were doubly dependent on credit flows from London. They depended directly
on long-term flows to finance their current-account deficits, and those flows fell sharply
whenever the Bank of England tightened credit to combat gold losses. They depended in-
directly on short-term flows that were used to finance world trade in grain, cotton, and
other commodities. When credit conditions tightened in London, commodity dealers had
to sell off inventories; their sales depressed prices and thus reduced the export earnings of
commodity-producing countries. Great Britain’s trade balance improved, halting its gold
losses, but some of the improvement was achieved by shifting the terms of trade in favor of
Britain, not by changing the volume of trade.

If governments had understood the differences between prewar theory and practice, they
might have been more sensitive to differences between old and new realities. But they did
not fully grasp the extent to which World War I had altered those realities.

The international economy had become less flexible. We have already mentioned the
piling up of debt, the building of new tariff walls, and the growing use of quotas. National
economies had also lost some of their flexibility. Wage rates had become more rigid, due
partly to the spread of unionization. Many more governments could insulate their monetary
systems from credit and gold flows, because they had established their own central banks,
including the Federal Reserve System in the United States, and they could flout the “rules
of the game” by sterilizing gold flows.
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There was weakness at the center of the system. Great Britain’s competitive position has
started to deteriorate long before World War I, but wartime inflation weakened it some more,
and the restoration of the old gold parity in 1925 made it even harder for British industry
to compete in world markets. Furthermore, New York and Paris had become important
financial centers, so London could not dominate credit conditions as it had before the
war.

Finally, there were changes in the role of gold itself. Governments and central banks had
begun to hold pounds and dollars as reserves, instead of gold, and some of them held most
of their reserves in London. Even the Bank of France, a pillar of monetary orthodoxy, built
up large holdings of pounds in the early 1920s.

Money Disintegration in the 1930s

The substitution of currencies for gold was seen at the time as a way to reduce the
dependence of the monetary system on new gold supplies, but it proved to be a major flaw.
Great Britain had become a banker to foreign governments but was in a weak competitive
position and had only small gold reserves of its own with which to back its obligations.
Like any ordinary bank, Britain was exposed to a run by its depositors; unlike an ordinary
bank, it did not have a lender of last resort to which it could turn for cash. The run finally
came in 1931, ending the attempt to restore the gold standard.

During most of the 1920s, countries such as Germany ran current-account deficits and
had to make large payments on their foreign debts. They could meet their obligations only
by borrowing more money in New York and other financial centers and thus going further
into debt. Great Britain borrowed, too, but less directly; other countries built up short-term
claims on London. In 1928, however, the stock-market boom in New York drained funds
from the bond market, reducing the capital outflow from the United States, and the outflow
ended completely in 1929, with the start of the depression. Germany and other countries
halted payments on their debts, because they could not borrow more, dealing a sharp blow
to confidence in the monetary system. Furthermore, the Bank of France started to convert
pounds into gold, depleting Britain’s gold reserves. In 1931, Britain was forced to leave
the gold standard, when a panic that began with the collapse of the Credit Anstalt, a major
Austrian bank, spread across Europe to London and threatened to strip away Britain’s
remaining reserves.

The system unraveled rapidly thereafter, as the depression deepened. Some small coun-
tries had left the gold standard in 1929 and 1930; other countries followed in 1931 and 1932.
They let their exchange rates float, and many put direct controls on trade and payments in
a further effort to insulate themselves from the spread of the depression. The United States
devalued the dollar in 1934. It had left the gold standard voluntarily in 1933 but chose a
new gold price in 1934; the difference between the old and new prices amounted to a 70
percent devaluation of the dollar in terms of the currencies that were still linked to gold.

Countries that continued to peg their currencies to gold, such as France and Italy, tried to
defend their exchange rates by imposing trade controls to reduce their imports, but they also
pursued deflationary policies to keep from losing gold. They abandoned the effort in 1936,
and their currencies depreciated. Thereafter, exchange rates settled down, and despite the
large changes that had taken place, the new rates were remarkably similar to those that had
prevailed in 1930, before Britain left the gold standard. But the stabilization of exchange
rates was not accompanied by any significant relaxation of controls on trade and payments.
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Lessons Drawn from the Interwar Period

What lessons were learned from this sad history? A study written for the League
of Nations in 1944, International Currency Experience, put them in terms that were widely
endorsed.

The setting of exchange rates, it concluded, must not be left to market forces, because
floating exchange rates are very volatile:2

The twenty years between the wars have furnished ample evidence concerning
the question of fluctuating versus stable exchanges. A system of completely free
and flexible exchange rates is conceivable and may have certain attractions in
theory. . . . Yet nothing would be more at variance with the lessons of the past.

Freely fluctuating exchanges involve three serious disadvantages. In the first
place, they create an element of risk, which tends to discourage international
trade. The risk may be covered by “hedging” operations where a forward
exchange market exists; but such insurance, if obtainable at all, is obtainable only
at a price and therefore generally adds to the cost of trading. . . .

Secondly, as a means of adjusting the balance of payments, exchange
fluctuations involve constant shifts of labour and other resources between
production for the home market and production for export. Such shifts may be
costly and disturbing; they tend to create frictional unemployment, and are
obviously wasteful if the exchange-market conditions that call for them are
temporary. . . .

Thirdly, experience has shown that fluctuating exchange rates cannot always
be relied upon to promote adjustment. Any considerable or continuous
movement of the exchange rate is liable to generate anticipations of a further
movement in the same direction, thus giving rise to speculative capital transfers
of a disequilibrating kind. . . .

But the setting of exchange rates, the study said, must not be left to governments acting
individually:3

An exchange rate by definition concerns more currencies than one. Yet exchange
stabilization was carried out as an act of national sovereignty in one country after
another with little or no regard for the resulting interrelationship of currency
values in comparison with cost and price levels. This was so even where help was
received from financial centers abroad. Stabilization of a currency was conceived
in terms of gold rather than of other currencies. . . . From the very start, therefore,
the system was subject to stresses and strains.

Looking to the future, the study argued that exchange-rate decisions should be carefully
coordinated.

Turning to experience in the 1930s, the study concluded that governments cannot be ex-
pected to sacrifice domestic economic stability merely to maintain exchange-rate stability:4

2League of Nations, International Currency Experience, 1944, p. 210. The principal author was Ragnar
Nurkse.

3lbid., pp. 116–117.
4lbid., p. 229.
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Experience has shown that stability of exchange rates can no longer be achieved
by domestic income adjustments if these involve depression and unemployment.
Nor can it be achieved if such income adjustments involve a general inflation of
prices which the country concerned is not prepared to endure. It is therefore only
as a consequence of internal stability, above all in the major countries, that there
can be any hope of securing a satisfactory degree of exchange stability as well.

To achieve internal stability, moreover, major countries must harmonize their policies,
especially their monetary policies.

Even in the best of worlds, however, governments should not be expected to achieve per-
fect internal stability and must therefore expect to experience balance-of-payments problems
stemming from economic fluctuations at home and abroad. Furthermore, they should not
have to count on short-term borrowing to finance balance-of-payments deficits. Flows of
private capital can be perverse, the study argued, and can dry up completely just when they
are needed. Therefore, official reserves should be large enough to meet normal needs and
should be backed up by reliable supplies of reserve credit. These views were to influence
strongly the design of the Bretton Woods system.

The Bretton Woods Agreement

One troublesome problem in the interwar period, the piling up of debt, was avoided
in the 1940s. The United States gave its allies outright aid during World War II; they did not
have to borrow to pay for war materiel. Furthermore, wartime planners tried to distinguish
carefully between the short-run needs of postwar reconstruction and long-run needs of
monetary management. To help with reconstruction, the United States made a large loan
to Britain and smaller loans to France, and it subscribed to the capital of the World Bank.
When reconstruction proved to be more costly than anticipated, the United States started its
own foreign-aid program. These and other highlights of monetary history under the Bretton
Woods system are listed in Figure 19-1.

At the Bretton Woods Conference, governments tried to make sure that exchange rates
would be chosen sensibly and altered only with good reason, that trade controls would not
be used for balance-of-payments purposes, and that governments would be able to finance
temporary balance-of-payments deficits and thus be able to avoid frequent exchange-rate
changes. Under the Articles of Agreement of the International Monetary Fund, adopted
at Bretton Woods, member governments were required to peg their currencies to gold or
to the U.S. dollar (which was, in turn, pegged to gold at $35 per ounce). The IMF had to
approve those initial exchange rates and most changes made thereafter. To justify a change
in its pegged exchange rate, a government had to demonstrate to the IMF that it faced a
“fundamental disequilibrium” in its balance of payments.

The Articles of Agreement required that governments make their currencies convertible
as soon as possible. They could continue to regulate capital movements; recall the view
expressed in the League of Nations study that capital flows had been destabilizing during
the interwar period. But they could not interfere with currency dealings needed to conduct
current-account transactions. If a resident of Belgium acquired pounds by selling goods or
services to Britain or from an investment-income payment, the Belgian was entitled to use
them for another current-account transaction, sell them to someone else who wanted to do
so, or sell them to the Belgian central bank, which could then require the Bank of England
to convert the pounds into Belgian francs.
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1994 Bretton Woods Conference agrees to establish IMF and World Bank
1945 United States terminates wartime aid to allies
1946 IMF comes into existence

United States makes large loans to Britain and France
1947 France is first country to draw on IMF

Britain restores and then suspends convertibility of pound
1948 Marshall Plan begins

IMF decides that Marshall Plan recipients should not draw on IMF
1949 Britain and many other countries devalue their currencies
1950 European Payments Union (EPU) established

Canada allows its currency to float
1956 Britain and France draw on IMF during Suez crisis
1958 Ten European countries restore currency convertibility and dissolve EPU

United States begins to run large balance-of-payments deficits
1959 First increase in IMF quotas approved
1960 Gold price rises, and major governments stabilize it by selling gold

President Eisenhower takes steps to reduce U.S. payments deficit
1961 Germany and the Netherlands revalue their currencies

United States starts to intervene on foreign-exchange markets
1962 IMF resources supplemented by General Arrangements to Borrow (GAB)

Canada restores pegged exchange rate
1963 President Kennedy proposes tax on purchases of foreign securities

Major governments begin first study of international monetary system
1964 Britain decides against devaluation, draws on IMF, and obtains other credits
1965 President Johnson imposes “voluntary” restraints on foreign lending by American

banks and corporations
Britain draws again on IMF and obtains additional credits

1967 Announcement of German agreement not to buy gold from the United States
IMF adopts plan for creating Special Drawing Rights (SDRs)
Britian devalues pound

1968 United States moves from voluntary to mandatory capital controls
Management of gold price abandoned in favor of two-tiered market
France and Germany fail to agree on exchange-rate realignment

1969 First Amendment to IMF Articles of Agreement authorizes SDR creation
France devalues franc and Germany allows mark to float upward temporarily

1970 First three-year allocation of SDRs begins
Canadian dollar allowed to float again
United States runs very large payments deficit

1971 Germany proposes joint float of European currencies; France proposes devaluation
of dollar
Austria and Switzerland revalue their currencies; Germany and the Netherlands
allow their currencies to float
President Nixon imposes wage–price freeze and 10 percent import tax and
suspends convertibility between dollar and gold
Japan allows yen to float
At Smithsonian Institution, governments agree to realign and peg exchange rates,
devaluing dollar against most major currencies

1972 Europeans and Japanese intervene heavily to support dollar
IMF establishes Committee of Twenty on reform of the monetary system
Britain allows pound to float

FIGURE 19-1
Monetary Chronology under the Bretton Woods System, 1944 to 1972
Source: Adapted from Robert Solomon, The International Monetary System, 1945–1981
(New York: Harper & Row, 1982).
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Britain made its currency fully convertible in 1947 but had to retreat very quickly; coun-
tries that had built up balances in London during the war rushed to cash them in for dollars and
drained away a large part of the U.S. loan to Britain. Chastened by this experience, most gov-
ernments moved cautiously toward convertibility; European countries did not reach it until
1958, and some developing countries have not yet done so. (Czechoslovakia, Hungary, and
Poland moved rapidly toward convertibility after they abandoned central planning in 1989;
they saw it as a way to “import” world prices and link their economies to world markets. But
Russia and the other republics of the former Soviet Union have made much less progress.)

Finally, the Articles of Agreement attempted to provide a reliable source of reserve
credit. Under an early British plan drafted by John Maynard Keynes, the IMF would have
functioned as a global central bank. It would have issued its own money, to be known
as bancor. When a country ran a balance-of-payments deficit too large to be financed by
drawing down reserves, it would have borrowed bancor from the IMF and paid them to the
countries with balance-of-payments surpluses. But this plan was too radical for the United
States, which feared that it would wind up holding all the bancor. It proposed a different
plan, adopted eventually at Bretton Woods. Rather than issue a new currency, the IMF would
hold a pool of national currencies, and these would be available to deficit countries. Each
member’s contribution to the currency pool would be governed by a quota, which would
also regulate its access to the pool and its voting power in the IMF.

These arrangements are illustrated by Figure 19-2, which shows what happens when two
countries, Nord and Sud, join the IMF and make the payments necessary to obtain their
quotas. Each country must pay a quarter of its quota in an international reserve asset and
the rest in its own currency.5 As Nord’s quota is equivalent to $400 million and Sud’s is
equivalent to $200 million, the two countries’ payments give the IMF $150 million of reserve
assets, $300 million of Nordian francs, and $150 million of Sudian pesos. These amounts
appear at the top of Figure 19-2, along with the positions of Nord and Sud, which depend
on the Fund’s holdings of their national currencies expressed as percentages of their quotas.

When the IMF’s holdings of a member’s currency are smaller than the member’s quota,
the member is said to have a reserve position equal to the difference. Thus, Nord starts with
a reserve position equivalent to $100 million and Sud starts with a position equivalent to $50
million. These correspond to the reserve-asset payments they made to obtain their quotas.

When the IMF’s holdings of a member’s currency exceed the member’s quota, the member
is said to be using Fund credit. Under the rules normally applied, the IMF’s holdings of a
member’s currency must not exceed 200 percent of the member’s quota. In other words, the
use of Fund credit is usually limited to 100 percent of a member’s quota.6 This cumulative

5In the early years of the IMF, reserve-asset payments were made in gold. These days, they are made
in Special Drawing Rights (SDRs), which are defined and discussed later in this chapter.

6The IMF has created a number of special facilities on which members can draw at the same time that
they make quota-based drawings. As a result, a member’s access to IMF credit can often exceed 100
percent of quota. Three facilities are important sources of IMF credit. The Extended Fund Facility
(EFF) is available to members needing prolonged access to Fund credit in order to implement major
reforms. The Enhanced Structural Adjustment Facility (ESAF) is available to low-income countries
and provides them with subsidized credit. The Supplementary Reserve Facility (SRF) is available to
members needing unusually large amounts of IMF credit to deal with sudden shifts in capital flows;
it provides short-term financing at interest rates higher than those normally charged by the IMF. The
Contingent Credit Line (CCL) is the newest facility; it is designed for countries following sound
policies but needing to protect themselves from the effects of currency crises occurring elsewhere in
the world.
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Quotas and Subscriptions

Nord’s IMF quota is equivalent to $400 million, and Sud’s is equivalent to $200 million. Hence,
the IMF holds these assets after Nord and Sud have made their subscriptions:

Asset Millions of Dollars Percentage of Member’s Quota

Reserve assets 150 —
Nordian francs 300 75
Sudian pesos 150 75

Nord’s reserve position is 25 percent of quota, equivalent to $100 million, and Sud’s is 25
percent of quota, equivalent to $50 million.

A Purchase by Sud

Sud uses Sudian pesos to purchase the equivalent of $150 million from the IMF, obtaining $50
million of reserve assets and $100 million of Nordian francs. The IMF will then hold these
assets:

Asset Millions of Dollars Percentage of Member’s Quota

Reserve assets 100 —
Nordian francs 200 50
Sudian pesos 300 150

Nord’s reserve position has risen to 50 percent of quota, or $200 million. Sud has used up its
reserve position and also used $100 million of Fund credit; as the IMF’s holdings of pesos
amount to 150 percent of Sud’s quota, the purchase has taken Sud through its second credit
tranche.

A Repurchase by Sud

To repay Fund credit, Sud uses Nordian francs to repurchase pesos worth $100 million. The
IMF will then hold these assets:

Asset Millions of Dollars Percentage of Member’s Quota

Reserve assets 100 —
Nordian francs 300 75
Sudian pesos 200 100

Nord’s reserve position has fallen back to 25 percent of quota, or $100 million. Sud has not
rebuilt its reserve position (the IMF’s holdings of pesos are equal to Sud’s quota) but has repaid
the Fund credit it used earlier.

FIGURE 19-2
Transactions with the International Monetary Fund.
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ceiling is divided into four credit tranches, each equal to a quarter of a member’s quota.
Drawings in the first credit tranche are approved routinely; drawings in the higher tranches
are not approved unless the member adopts policies designed to improve its balance of
payments. This practice is known as conditionality.

To draw on IMF resources, a member purchases reserve assets and other countries’
currencies in exchange for the member’s own currency. Suppose that Sud runs a balance-
of-payments deficit and is allowed to purchase the equivalent of $150 million. The IMF
chooses to provide $50 million of reserve assets and $100 million of Nordian francs. The
effects appear in the middle of Figure 19-2. As the IMF’s holdings of Sudian pesos rise to
150 percent of Sud’s quota, Sud has used up its reserve position and has also used Fund
credit. As the IMF’s holdings of Nordian francs fall to 50 percent of Nord’s quota, Nord’s
reserve position has risen to 50 percent of its quota.

In the normal course of events, Sud must repay Fund credit by repurchasing some of its
currency. Suppose that it uses $100 million of Nordian francs to buy back Sudian pesos.
The effects appear at the bottom of Figure 19-2. Sud has not rebuilt its reserve position;
the IMF’s holdings of Sudian pesos are exactly equal to Sud’s quota. But Nord’s reserve
position has fallen back to 25 percent of quota.7

MONETARY RELATIONS UNDER THE BRETTON WOODS SYSTEM

When looking back at monetary history since World War II, it is tempting to
contrast the instability of the 1970s and 1980s with the apparent stability of the 1950s and
1960s, the years of the Bretton Woods system. Inflation and unemployment were high in
the 1970s and the early 1980s, world trade grew slowly, and there were large exchange-rate
fluctuations. Inflation and unemployment were lower in most countries in the 1950s and
1960s, world trade grew rapidly, and exchange rates were quite stable. But we tend to forget
the balance-of-payments problems and exchange-rate crises of the 1950s and 1960s and the
widespread criticism of the Bretton Woods system.

An Overview

The United States and the U.S. dollar played important roles in the Bretton Woods
system, but their roles changed sharply between 1945, when the system came into being,
and 1971, when it started to disintegrate.

The United States dominated the world economy during the first postwar decade, and
debates about the monetary situation focused on the so-called dollar shortage. Other indus-
trial countries had suffered serious damage during the war and looked to the United States
for the capital goods they needed to repair that damage, as well as for essential consumer
goods they could not produce until the damage was repaired. Furthermore, the American
economy was less open than it is today, and the United States could afford to serve as the

7There is another route to this result. Suppose that Nord’s balance of payments moves into deficit as
Sud’s balance of payments improves, and Nord makes a $100 million purchase to finance its deficit. If
the IMF provides Sudian pesos in exchange for Nordian francs, the outcomes for Nord, Sud, and the
IMF will be the same as those in Figure 19-2. Nord’s purchase of pesos will repay Sud’s use of Fund
credit. This is how the IMF was expected to work. It was to be a revolving pool of currencies, whose
composition would reflect temporary fluctuations in its members’ balance-of-payments positions.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.020
https://www.cambridge.org/core
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passive nth country in the monetary system, whose balance payments and exchange rate
reflected the policies of all other countries. When American officials paid any attention to
the international monetary situation, they viewed it in terms of other countries’ problems.

In 1949, for example, Great Britain and many other countries devalued their currencies,
making their economies more competitive relative to the American economy, but U.S.
officials did not object. In fact, the British government was reluctant to devalue the pound,
but American officials advocated the devaluation because they were concerned about the
outlook for Britain’s balance of payments.

During that same decade, foreign governments and central banks started to accumulate
dollars, just as they had accumulated pounds after World War I. The dollar began to serve as
the main reserve currency. Like many other developments after Bretton Woods, this had not
been planned. Washington did not deliberately seek a reserve-currency role for the dollar
and did not give it much attention until the 1960s.

The situation changed after postwar reconstruction. Although the American economy
was still comparatively closed, it began to experience competition in domestic and foreign
markets. Furthermore, American firms began to invest in Europe, causing a large capital
outflow from the United States. The U.S. balance of payments moved into deficit, and
there was talk about a dollar glut instead of a dollar shortage. Although the United States
continued to act as the passive nth country, it was becoming uncomfortable about that role.
It did not try to pursue an independent exchange-rate policy, but its views about other
countries’ problems began to reflect it concerns about the dollar.

In 1968, for example, France ran into a balance-of-payments problem that called for a
devaluation of the French franc in terms of the Deutsche mark, but Paris and Bonn disagreed
about the best way to achieve it. Each wanted the other to act. Paris wanted the mark revalued
in terms of the dollar; Bonn wanted the franc devalued in terms of the dollar. Washington
supported Paris, because a revaluation of the mark would strengthen the competitive position
of the United States relative to Germany, whereas a devaluation of the franc would worsen
it relative to France.

The United States abandoned its nth-country role in 1971, when its balance-of-payments
deficit became very large. It set out to achieve a general realignment of exchange rates aimed
at a significant devaluation of the dollar. The weakness of the U.S. balance of payments,
however, did not reduce the dollar’s role as a reserve currency. On the contrary, foreign
official holdings of dollars grew faster. But most governments were dissatisfied with the
situation and started to call for reform of the Bretton Woods system.

The Dollar Shortage

When Congress was asked to approve U.S. membership in the IMF and World
Bank, it was told that the American subscriptions to those institutions would be the last
large contribution it would have to make to postwar reconstruction. This forecast was
too optimistic. As relations with the Soviet Union deteriorated, the economic problems of
Western Europe were compounded by political problems culminating in the Berlin blockade
of 1948 and formation of the North Atlantic Treaty Organization (NATO) in 1949. Europe
was obliged to divert scarce resources from reconstruction to rearmament, and the United
States was forced to make another contribution.

In a speech at Harvard, Secretary of State George Marshall proposed a new approach,
which came to bear his name. If European governments would coordinate their efforts, the
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United States would help them:

The role of this country should consist of friendly aid in the drafting of a
European program and in later support of such a program as far as it may be
practical for us to do so. The program should be a joint one, agreed to by a
number, if not all, European nations.

The Soviet Union was invited to participate, to avoid a permanent division of Europe.
But Moscow opposed economic cooperation, because it would weaken Soviet control over
Eastern Europe, and the governments of Western Europe went ahead on their own. They
drafted a joint program and set up an organization to monitor it, and Congress approved
the first U.S. contribution in 1948. During the first three years of the Marshall Plan, its
contributions totaled almost $11 billion, equivalent to more than $100 billion today.

The Marshall Plan made three contributions to European reconstruction. First, it allowed
the Europeans to purchase capital goods and raw materials, which they needed to start
up their industries again. In other words, it relieved the dollar shortage directly. Second, it
allowed them to dismantle controls on trade and payments they had kept in place to conserve
scarce dollars. They started by establishing the European Payments Union (EPU), a credit
network that helped them to trade among themselves without having to use dollars to settle
all imbalances. Third, the Marshall Plan helped European countries to acquire reserves—to
buy a significant quantity of gold from the United States and accumulate dollar balances.
At the beginning of 1958, when the European Economic Community came into being,
European governments were ready to make their currencies convertible, and they abolished
the EPU.

Nothing has been said thus far about the IMF, as its role was small at first. In fact, the
IMF decided that countries covered by the Marshall Plan should not purchase dollars from
the IMF, a decision consistent with earlier attempts to distinguish between the special needs
of reconstruction and the ordinary need for balance-of-payments financing. But something
worrisome was also happening. Governments had started to alter exchange rates without
consulting the IMF. In 1949, the IMF learned officially about the impending devaluation of
the pound just before it was announced—and was told that it would happen, not asked if
it should happen. In 1950, Canada violated the Bretton Woods agreement by allowing the
Canadian dollar to float, but did not suffer any significant penalty.

The IMF became more active in 1956, not in overseeing exchange-rate policies but as
a source of credit. War between Israel and Egypt, in which Britain and France were also
involved, closed the Suez Canal. Trade in oil was disrupted, damaging the British and French
economies, and foreign-exchange markets began to anticipate devaluations of the pound
and franc. The British and French authorities had to intervene to keep their currencies from
depreciating, and both countries drew heavily on the IMF (as did Israel and Egypt).

These drawings were important for the precedents they set, as well as for their size.
France had to commit itself to deflationary policies, because its problems were due largely
to domestic inflation, not the Suez crisis, and the IMF was involved in the policy discussions
that led to the subsequent devaluation of the franc. Furthermore, the drawings were made
under stand-by arrangements that have since become standard practice. France was given the
right to draw a large sum from the IMF, more than it needed immediately, if it carried out the
policies to which it was committed. A stand-by arrangement can help to forstall speculation
against a country’s currency by showing that its government can mobilize enough reserves
to intervene massively on foreign-exchange markets.
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The Dollar Glut

In the early 1950s, some economists believed that the dollar shortage would be
permanent. Other countries might never “catch up” with the United States, even after re-
pairing war damage, because they were less innovative than the U.S. economy. In 1958,
however, the U.S. balance of payments deteriorated sharply. The dollar shortage gave way
to a dollar glut.

Most economists welcomed this development at first, as proof that Europe and Japan
had recovered from World War II. They predicted that the U.S. balance of payments would
improve once American firms had adapted to foreign competition. The payments deficit
did not go away, however, and made a large dent in the U.S. gold stock. Therefore, some
economists began to believe that the dollar had become overvalued in terms of other cur-
rencies, partly because many of those currencies had been devalued during the previous
decade and partly because of inflation in the United States.

Just before the U.S. election of 1960, speculation flared up in the London gold market,
where most private gold trading takes place. It was fueled by rumors that the next Ameri-
can administration would raise the price of gold in order to devalue the dollar in terms of
other currencies. The United States sold gold in London in collaboration with other gov-
ernments, and the price of gold declined. Even before his election, however, John Kennedy
felt compelled to promise that he would never devalue the dollar.

The long-term outlook for the dollar was hard to evaluate. On the one hand, American
goods were becoming more competitive. Recessions in 1957–58 and 1960–61 had reduced
inflation in the United States, and exports were rising faster than imports. The balance-of-
payments statistics in Figure 19-3 and Table 19-1 show this clearly; there were current-
account surpluses in the early 1960s, and they were fairly large by the standards of the
time. On the other hand, American firms were investing heavily in Europe. Believing that
the current-account surplus would continue to grow and that capital outflows would taper
off once American firms had built up their European facilities, the Kennedy administration
declined to take drastic action. It tried to reduce the dollar costs of stationing American
troops in Europe. It “tied” U.S. foreign aid to purchases of U.S. goods. But it did not tighten
monetary or fiscal policy to limit the growth of domestic demand, because it had promised
to reduce unemployment.

Having taken an optimistic view about the long-term outlook, the Kennedy administration
emphasizedfinancing rather than adjustment and tried in particular to keep down gold losses.
It sought to persuade foreign governments to accumulate dollars rather than buy gold; it
built up reciprocal credit lines with foreign central banks; and it made small drawings on the
IMF. To make sure that the IMF would have the currencies to handle a larger U.S. drawing,
nine major countries joined with the United States in the General Arrangements to Borrow
(GAB), promising to lend their currencies to the IMF if it should need them to finance a
large drawing.

Under the Bretton Woods system, the United States did not intervene regularly on foreign-
exchange markets to stabilize the value of the dollar. That task was left to foreign central
banks, which bought up the excess supply of dollars whenever the dollar began to depreciate.
They had the right to buy gold with those dollars, but most of them declined to exercise
that right during the 1960s. France was the only important exception, because the French
president, Charles de Gaulle, believed that the reserve-currency role of the dollar conferred
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FIGURE 19-3
The U.S. Balance of Payments and Current Account, 1961–97
Source: U.S. Department of Commerce, Survey of Current Business (various issues).
Current-account balance includes official transfers.

an “exorbitant privilege” on the United States—the ability to run a balance-of-payments
deficit without any loss of reserves. He also sought to reduce U.S. influence in Europe by
attacking the dominant role of the dollar.

In the mid-1960s, however, capital outflows were growing, not shrinking as the Kennedy
administration had expected, and more steps were taken to limit the balance-of-payments
deficit. In 1964, the United States imposed an “interest equalization tax” on American
purchases of foreign securities. In 1965, it asked American companies to limit their direct
investments. In 1968, it shifted from voluntary to mandatory controls. By that time, how-
ever, the current account had weakened because of military outlays for the war in Vietnam
and the effects of the war on the U.S. economy. The Johnson administration had tried
to finance the war without raising taxes, allowing inflationary pressures to build up. The
outlook for the dollar was getting worse.
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Table 19-1. The U.S. Balance of Payments, 1960–97 (annual averages in billions of dollars)

Item 60–64 65–69 70–74 75–79 80–84 85–89 90–91 92–93 94–95 96–97

Exports of goods and
services 34.2 50.7 69.9 204.6 366.8 487.0 707.4 749.8 904.6 1,111.4
Merchandise 21.7 31.3 61.0 133.8 218.8 274.4 403.1 448.6 539.2 645.2
Services 6.9 10.8 18.2 32.2 60.9 99.1 155.6 181.7 203.2 245.0
Investment income 5.6 8.7 17.7 38.6 87.1 113.6 148.7 119.5 162.2 221.2

Imports of goods and
services −25.8 −43.1 −88.4 −200.0 −381.1 −597.4 −744.1 −794.5 −1, 015.4 −1, 229.5
Merchandise −16.3 −28.5 −63.1 −152.5 −272.8 −408.2 −494.7 −562.9 −709.0 −840.3
Services −8.1 −11.4 −17.4 −28.6 −52.3 −89.7 −119.2 −122.5 −138.2 −162.3
Investment income −1.4 −3.1 −7.9 −18.9 −56.1 −99.6 −130.3 −109.0 −168.3 −226.9

Unilateral transfers −4.2 −5.2 −7.7 −6.1 −15.1 −25.1 −15.4 −36.6 −37.5 −39.2

Current-account
balance 4.3 2.4 0.8 −1.5 −29.4 −135.5 −52.1 −81.3 −148.3 −157.3

U.S. assets abroad,
(increase−)a −7.1 −9.0 −19.5 −49.8 −79.7 −92.9 −67.7 −132.9 −227.1 392.5
U.S. govt assets −1.3 −2.0 −1.5 −4.0 −5.4 0.1 2.6 −1.0 −0.3 −0.3
Direct investment −3.1 −5.3 −8.7 −15.9 −9.6 −22.9 −30.7 −60.4 75.0 −103.6
Foreign securities −0.8 −1.2 −1.1 −5.8 −5.8 −9.4 −37.2 −97.7 −79.6 −93.7
Other −1.8 −0.5 −8.3 −24.1 −59.0 −60.7 −2.5 26.2 −72.2 −194.9

Foreign assets in U.S.
(increase +)a 1.3 6.7 8.5 24.9 79.6 188.2 82.6 146.3 279.9 548.8
Direct investment 0.3 0.7 2.1 6.1 18.0 47.8 35.0 30.3 55.0 92.4
U.S. securities 0.1 1.7 2.8 4.6 16.7 59.1 26.5 85.9 142.9 341.9
Other 0.9 4.3 3.7 14.3 44.9 81.3 21.1 30.2 82.0 114.4

458

SDR allocationsb 0.0 0.0 0.5 0.2 0.4 0.0 0.0 0.0 0.0 0.0

Balance on official
settlementsc 2.4 0.1 12.9 15.5 2.1 20.9 27.5 57.6 72.8 73.1

Errors and omissions −0.9 −0.2 −3.2 10.6 27.0 19.4 9.8 10.2 22.6 −72.0

Source: U.S. Department of Commerce, Survey of Current Business, various issues. Detail may not add to total because of rounding.
aExcept reserve assets, shown below.
bAn accounting entry to offset the increase (−) in U.S. reserve assets due to new allocations of special drawing rights by the International Monetary
Fund.
cIncrease (−) in U.S. reserve assets less increase (+) in foreign reserve assets held in the United States; a positive entry denotes a balance-of-payments
deficit.
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460 The Evolution of the Monetary System

Other countries’ problems were also putting strains on the international monetary system,
first those of Britain, then those of France.

Britain began to run balance-of-payments deficits in the early 1960s, and some mem-
bers of the British government favored a devaluation. Washington objected, however,
fearing that a devaluation of the pound would touch off speculation against the dollar—
another occasion on which U.S. views about other countries’ policies reflected concerns
about the impact on the dollar. For this and other reasons, Britain continued to defend
the existing exchange rate. It borrowed heavily from other governments and made three
large drawings on the IMF. But Britain ran out of credit in 1967 and had to devalue the
pound.

In the spring of 1968, demonstrations and strikes by French students and workers led to
capital flight from France. To end the strikes, moreover, the government raised wages, which
damaged the competitive position of French industry. When France and Germany could not
agree on an exchange-rate realignment, France postponed action. In 1969, however, after
the resignation of President de Gaulle, France devalued the franc without consulting anyone,
not even its partners in the EU.

There was speculation against the dollar after the devaluation of the pound. It showed up
first in the gold market, as in 1960, and governments sold gold to keep its price from rising.
But they could not calm the market and suspended their sales in early 1968. Thereafter,
there were two gold markets. Governments continued to deal with each other at $35 per
ounce, the official price, but would not sell gold on the London market, where the price was
thus determined by supply and demand.

There was more speculation after the devaluation of the franc, this time based on ru-
mors that the mark would be revalued. The German authorities tried at first to keep the
mark from appreciating by intervening on the foreign-exchange market, but they had to
buy huge quantities of dollars. Therefore, they allowed the exchange rate to float. This was
the first major break in the pegged-rate system since 1950, when the Canadian dollar
had been allowed to float. It was likewise the first of several occasions on which the
German authorities faced the choice between allowing the mark to appreciate and rais-
ing the German money supply by intervening hugely on the foreign-exchange market, and
they have often opted for appreciation. On this particular occasion, they let the mark ap-
preciate by 10 percent in four weeks, then began to intervene. In effect, they converted the
appreciation into a revaluation by pegging the mark–dollar rate close to the new market
level.

First Steps Toward Reform of the Monetary System

Economists began to criticize the Bretton Woods system in the 1950s. Some be-
lieved that exchange rates should float. Others did not go that far, but they warned that
the political dynamics of the system were making exchange rates too rigid. When a coun-
try’s balance of payments moved into deficit, rumors of an impending devaluation began
to circulate in the foreign-exchange market. If the government did not deny them, capital
outflows built up, reserves fell, and the rumors became self-fulfilling; the government had
to devalue. Once it had denied the rumors, however, it could not devalue voluntarily without
admitting that its policies had failed and thus tarnishing its credibility.

These political dynamics made it hard for governments to talk about exchange-rate
changes, even in the abstract. One official study listed the policy instruments that
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Monetary Relations Under the Bretton Woods System 461

governments should use to deal with balance-of-payments problems. It did not even men-
tion the exchange rate! Furthermore, most such studies emphasized financing rather than
adjustment and devoted much attention to reserve arrangements. Gold was the only re-
serve asset mentioned in the Bretton Woods agreement, and a change in the price of gold
was the only method mentioned for adjusting the supply of international reserves.8 In the
15 years following World War II, however, gold stocks rose by little more than 1 per-
cent per year. The growth of dollar balances accounted for most of the increase in official
reserves.

In 1931, shifts in reserves from pounds to gold had precipitated the crisis that forced
Britain to leave the gold standard. Robert Triffin of Yale warned that the same thing could
happen again. In Gold and the Dollar Crisis, published in 1960, shortly before the first
flurry of speculation on the London gold market, he posed what is now known as the
Triffin dilemma. To supply reserves to the rest of the world, the United States had to
run balance-of-payments deficits. As it did so, however, its own reserve position would
deteriorate, undermining international confidence in the dollar. The quantity of reserves
could be increased only at the risk of reducing their quality.

Triffin recommended a new version of the proposal made by Britain during the discus-
sions before Bretton Woods. The IMF would issue its own currency when giving credit
to its members but would also issue it in two other ways. Governments could buy it
from the IMF in exchange for dollars and other reserve assets, and the IMF could con-
duct open-market operations, buying and selling securities, including World Bank bonds,
to raise or reduce official reserves. The IMF would start to function as a global central
bank.

This plan was too radical for most governments, however, and some had very strong
reasons to oppose it. The United States wanted others to hold dollars and resisted the
creation of any new asset that might compete with the dollar. France favored a larger role
for gold and was reluctant to sacrifice sovereignty to an international institution. In 1965,
however, the U.S. balance of payments seemed to be improving, and Washington changed
sides, urging the creation of a new reserve asset. Governments turned from contemplation
to negotiation, and they reached agreement in 1967. The IMF would be authorized to
create Special Drawing Rights “to meet the long-term global need, as and when it arises,
to supplement existing reserve assets.”9

When SDRs are distributed, each government receives a quantity proportional to its
IMF quota. Thereafter, it may use its SDRs to buy other members’ currencies or for trans-
actions with the IMF itself. Members frequently receive SDRs when they draw on the
Fund, and when there is an increase of IMF quotas, a quarter of the requisite subscription
is normally paid in SDRs. The SDR was initially defined in terms of gold. It is defined

8Most governments opposed an increase in the price of gold, however, for a variety of reasons. First,
it would confer large benefits on gold-producing countries, including the Soviet Union. Second, it
would have complex effects on gold stocks and flows: it would raise the dollar value of existing stocks
and the dollar value of new output, but it would also increase the profitability of gold mining and thus
raise the volume of new output. No one could be sure that this would be the right combination of
effects. Third, an increase in the price of gold would favor countries holding large amounts of gold,
compared to those holding large amounts of dollars. The United States was especially sensitive to this
effect, because it was trying to persuade foreign governments to hold dollars rather than gold.

9Articles of Agreement of the International Monetary Fund, Article XVIII. Section 1(a).
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today in terms of a “basket” of five currencies—dollars, pounds, marks, yen, and French
francs.10 The first distribution of SDRs began in 1970, and a second began in 1979, but there
were no distributions thereafter. Hence, SDRs presently account for less than 2 percent of
total official reserves.

The System in Crisis

When Triffin published Gold and the Dollar Crisis, the United States still had a
strong reserve position. Its gold holdings were larger than its liabilities to foreign official
institutions. But the balance-of-payments deficits of the 1960s reduced its gold holdings,
raised its liabilities, and weakened its reserve position. It had, in fact, turned negative by
1970, when the balance-of-payments deficit widened suddenly (see Figure 19-3).

In the first three months of 1971, foreign governments and central banks had to buy more
than $5 billion in foreign-exchange markets to prevent the dollar from depreciating. There
were new rumors that the Deutsche mark would be revalued, and speculation focused on
the mark–dollar rate. On a single day in May, the German central bank had to buy more
than $1 billion. The next day, it had to buy another $1 billion in the first hour of trading.
Therefore, it suspended intervention, allowing the mark to float upward for the second time
in two years.

In Chapter 13, we saw that a country with high unemployment and a balance-of-payments
deficit should adopt an expenditure-switching policy. It should devalue its currency rather
than reduce absorption. That was the situation confronting the United States in 1971. In
April, the trade balance slipped into deficit for the first time in the century, and the unem-
ployment rate was close to 6 percent, a high rate for those days. American officials began
to ask themselves how they could persuade other governments to revalue their currencies
vis-à-vis the dollar. They did not want to devalue the dollar directly by raising the official
price of gold, the only option open to them, because they were not sure that the strategy
would work. An increase in the price of gold would not reduce the value of the dollar in
terms of foreign currencies pegged firmly to the dollar.

Although the balance-of-payments deficit grew hugely in thefirst half of 1971, gold losses
were quite small. Early in August, however, France bought some gold in order to repurchase
francs from the IMF, and there were rumors of a large gold order by the Bank of England.
The rumors were inaccurate but very influential. On August 15, President Richard Nixon

10The composition of the SDR basket can be changed from time to time. This is how it was defined on
September 30, 1998:

Number of Dollar Value Total Dollar
Currency Units per Unit Value

U.S. dollar 0.582 $1.0000 $0.582
Deutsche mark 0.446 0.5967 0.266
French franc 0.813 0.1780 0.145
Japanese yen 27.200 0.0074 0.201
Pound sterling 0.105 1.6955 0.178
Total — — $1.371

Thus, 1 SDR was worth slightly more than $1.37 in U.S. dollars.
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announced a dramatic policy change. To improve the domestic economic situation, he froze
wages and prices temporarily and asked Congress to adopt an investment tax credit in order
to stimulate output and employment. To improve the international situation, he imposed
an additional 10 percent tariff on imports and instructed the secretary of the Treasury to
close the gold window—to suspend purchases and sales of gold. These measures were
designed to bring about an exchange-rate realignment. They imposed two penalties on
any foreign government that refused to revalue its currency in terms of the dollar: Its
exports would be penalized by the tariff, and it could no longer count on buying gold if it
purchased dollars on the foreign-exchange market to keep its currency from appreciating.
The Nixon administration was widely criticized for these “shock” tactics, and the secretary
of the Treasury, John Connally, was accused of being aggressively nationalistic. His blunt
rhetoric, however, was partly designed for domestic consumption—to combat protectionist
pressures in Congress.

In the days following the president’s speech, several governments joined Germany, letting
their currencies float. That was what Washington wanted in the short run, but it wanted
something different in the long run. It was not trying to move from pegged to floating
exchange rates; it was merely trying to eliminate the U.S. balance-of-payments deficit by
forcing large exchange-rate changes before rates were pegged again. After months of hard
bargaining, a meeting at the Smithsonian Institution in Washington agreed on an exchange-
rate realignment. Several governments revalued their currencies in terms of the dollar, and
the United States devalued the dollar in terms of gold by raising the gold price from $35
to $38 per ounce. The United States, however, did not reopen the gold window. In other
words, the new official gold price was the one at which the United States would not buy or
sell.

The governments also agreed to undertake a thorough review of the international monetary
system, aimed at achieving “a suitable degree” of exchange-rate flexibility, and to remove
“unfair” trade barriers. The commitment to review the monetary system led to the creation
of the Committee of Twenty, whose work is discussed later in this chapter. The commitment
to liberalize trade led to the Tokyo Round of trade negotiations.

When examining the effects of a devaluation in Chapter 14, we noted that short-run price
elasticities may be too low to satisfy the Marshall–Lerner–Robinson condition. In that case,
the current account will trace out a J-shaped curve in response to a devaluation. It will get
worse before getting better. That is what happened after the Smithsonian realignment, and
the effect was compounded by domestic policies; the U.S. economy was expanding too fast.
But many observers interpreted the situation differently. The exchange-rate realignment had
been too small, they said, and the dollar should be devalued again. In the middle of 1972,
moreover, Britain ran into balance-of-payments problems, and the pound was allowed to
float, triggering more speculation—capital flight from the dollar into the mark and yen.
The Smithsonian Agreement was crumbling and taking the Bretton Woods system with
it. The end came early in 1973, with the events listed at the top of Figure 19-4. The U.S.
government decided to devalue the dollar by an additional 10 percent. One by one, however,
other industrial countries let their currenciesfloat. Switzerland had done so two weeks before
the American decision, because of a huge capital inflow; Japan let the yen float right after
the decision; and six European countries, including France and Germany, agreed to let their
currencies float jointly.
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1973 Switzerland allows franc to float
United States devalues dollar by 10 percent
Japan allows yen to float, and six European countries allow their currencies to float
jointly
Committee of Twenty issues outline for reform of monetary system
Arab–Israeli war raises oil prices, triggering first OPEC price increase

1974 France leaves joint European float (snake) temporarily
United States ends controls on capital outflows
IMF establishes first oil facility
Committee of Twenty ends its work by proposing “evolutionary” reform

1975 At Rambouillet summit, major countries agree to legalize floating
1976 Second Amendment to IMF Articles of Agreement implements Rambouillet agree-

ment and reduces monetary role of gold
France leaves European snake permanently

1977 Britain draws on IMF and obtains credits from other governments to end reserve-
currency role of pound
Michael Blumenthal, U.S. secretary of the Treasury, suggests that mark and yen
might appreciate against dollar

1978 EU countries agree to establish European Monetary System (EMS)
At Bonn summit, Germany and Japan agree to stimulate their economies, and United
States agrees to deregulate oil prices
United States draws on IMF and intervenes to defend dollar
Unrest in Iran raises oil prices, triggering second OPEC price increase

1979 IMF liberalizes access to resources
EMS comes into being
United States intervenes heavily to resist depreciation of dollar
Paul Volcker, Federal Reserve chairman, announces sharp tightening of monetary
policy and introduction of money-supply targets

1980 Germany and Japan borrow from OPEC countries to finance payments deficits
1981 IMF adopts “enlarged access” policy, affirming 1979 liberalization, and borrows

from Saudi Arabia to augment resources
United States announces it will cease to intervene in currency markets
Poland begins to experience debt problems

1982 Mexico asks commercial banks to reschedule its debts, obtains short-term credits
from United States and BIS, and applies for IMF drawing
Brazil follows Mexico

1983 Debt problems spread, as more than 25 countries seek to reschedule debts
IMF quotas raised to nearly $100 billion, and GAB liberalized
OPEC countries attempt to impose output quotas as oil prices fall

1984 IMF curtails “enlarged access” policy
Mexico and banks agree on multiyear debt rescheduling totaling almost $50 billion
Dollar appreciates as United States runs large budget and trade deficits

1985 Dollar begins to depreciate and United States resumes intervention
In Plaza agreement, G-5 countries pledge to promote further depreciation of dollar

1986 At Tokyo summit, industrial countries agree to multilateral surveillance of macro-
economic policies
Central banks buy dollars to resist further depreciation

1987 Brazil suspends interest payments on debt
In Louvre agreement, G-5 countries pledge to stabilize exchange rates, and central
banks intervene to support dollar
Prices fall sharply on world stock markets, and dollar starts to depreciate again

1988 Central banks intervene to combat depreciation of dollar, then to limit appreciation
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1989 Nicholas Brady, U.S. secretary of the Treasury, proposes debt reduction, with IMF
and World Bank lending to guarantee debt-service payments
Mexico and other countries begin negotiating debt-reduction agreements
Delors Committee issues report on Economic and Monetary Union (EMU)
Fall of Berlin Wall and start of economic transition in Central Europe

1990 Poland adopts stabilization program, pegging currency to U.S. dollar to combat
inflation, and draws on IMF
IMF quotas raised to about $180 billion
Political and economic unification of Germany
Britain joins exchange-rate mechanism of EMS

1991 Russia and other independent states emerge from collapse of Soviet Union and start
economic transition
EU countries sign Maastricht Treaty committing them to EMU by 1999

1992 Russia and other independent states join IMF and draft stabilization programs to
qualify for IMF drawings
Dollar depreciates against mark as Federal Reserve cuts U.S. interest rates and Bun-
desbank raises German rates
Danish referendum rejects Maastricht Treaty
French referendum approves Maastricht Treaty, but doubts about outcome trigger
EMS crisis
Britain and Italy leave exchange-rate mechanism of EMS and allow currencies to
float; Spain and Portugal devalue their currencies

1993 Spain, Portugal, and Ireland devalue their currencies
Bundesbank declines to make large interest-rate cut, and French franc comes under
speculative attack
EMS countries widen exchange-rate margins from 2 1

4 to 15 percent
1994 Mexico suffers large fall in capital inflows after uprising in Chiapas and assassination

of presidential candidate; peso devalued, then allowed to float
Argentine peso and other currencies suffer speculative attacks

1995 Mexico obtains $51 billion in IMF and U.S. government credits to avoid default on
tesobonos
At Halifax Summit, industrial countries propose measures to strengthen international
financial system

1996 Italy rejoins exchange-rate mechanism of EMS
1997 IMF approves New Arrangements to Borrow (NAB)

Thai baht allowed to float; Thailand obtains credits totaling $17 billion from IMF
and Asian governments
Thai crisis spreads to other Asian countries; many currencies devalued or allowed to
float, including Indonesian rupiah and Korean won
Indonesia obtains credits totaling $42 billion from IMF and others
Korea obtains credits totaling $58 billion from IMF and others
IMF proposes $90 billion increase in quotas

1998 Major commercial banks agree to roll over claims on Korean banks
EU determines that ten countries qualify for EMU
Malaysia imposes comprehensive capital controls
Japan takes steps to combat banking crisis and recession, but Japanese economy
continues to contract
Russia suspends redemption of short-term debt, causing turmoil in international
financial markets
Brazilian currency suffers speculative attack; Brazil obtains credits totaling $41

from IMF and othersbillion

FIGURE 19-4
Monetary Chronology under Floating Exchange Rates, 1973 to 1998
Source: Adapted from Robert Solomon, The International Monetary System, 1945–1981
(New York: Harper & Row, 1982), and Money on the Move: The Revolution in Interna-
tional Finance Since 1980 (Princeton: Princeton University Press, 1999).
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466 The Evolution of the Monetary System

MONETARY RELATIONS UNDER FLOATING EXCHANGE RATES

Some central bankers claim that they favored floating exchange rates before 1973.
In 1973, however, most of them were saying that rates should be stabilized. In fact, the Com-
mittee of Twenty was instructed to design a system of “stable but adjustable” exchange rates,
something like the Bretton Woods regime but with more frequent realignments. Exchange
rates never seemed quite ripe for pegging, however, and the “temporary” float continued.
Eventually, the IMF Articles of Agreement were revised to legalize floating rates.

Trying to Put Humpty-Dumpty Together

The Committee of Twenty represented the whole membership of the IMF and,
therefore, a wide range of interests and concerns. Nevertheless, its work was dominated
by the differences in view between the European and American participants. Both sides
wanted to construct a more “symmetrical” system, but they used that term to stand for very
different goals.

The Americans wanted a more symmetrical adjustment process, in which surplus coun-
tries as well as deficit countries would work to eliminate imbalances. They also wanted to
make sure that the United States would be able to alter its exchange rate without having to
disrupt the monetary system as it did in 1971. They suggested that an “objective indicator”
be used to signal the need for balance-of-payments adjustment. When a country’s reserves
fell below some critical level, it would be expected to tighten its domestic policies or devalue
its currency. When its reserves rose above some critical level, it would be expected to ease
its domestic policies or revalue its currency.

The Europeans wanted a more symmetrical system of settlements, to prevent the United
States from financing a balance-of-payments deficit by piling up dollar debt and thus post-
poning action to eliminate its deficit. Countries should have to run down their reserves when
they have a payments deficit, and no country should accumulate another country’s currency
as a reserve asset. They also wanted the United States to redeem the existing dollar balances;
the dollars would be handed over to the IMF in exchange for SDRs, and the United States
would then redeem them from the IMF at a rate dependent on its balance-of-payments
situation.

The Committee of Twenty might perhaps have reached agreement if the Americans and
Europeans had put their plans together. The United States might have agreed to reserve-asset
settlement if the Europeans had agreed to use an objective indicator and thus participate more
fully in correcting balance-of-payments problems. But each side had reservations about the
other’s plans. The Americans insisted that the dollar’s role as a reserve currency had been a
burden, not a privilege, yet they did not want to phase it out completely. The Europeans did
not trust an objective indicator, which might give false signals. The work of the committee,
moreover, was overtaken by events—the “oil shock” of 1973 and the problems it produced—
and governments decided thatfloating rates were here to stay. In 1975, when the major indus-
trial countries held their first economic summit at Rambouillet, near Paris, they agreed to le-
galizefloating rates by amending the Articles of Agreement of the IMF. The Interim Commit-
tee of the IMF, its senior policymaking body, worked out the details, and the Second Amend-
ment to the Articles of Agreement took effect in 1978. It gave governments wide latitude in
choosing their exchange-rate arrangements but instructed the IMF to exercise “firm surveil-
lance” over its members’ exchange-rate policies. Figure 19-5 reproduces key clauses from
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Monetary Relations Under Floating Exchange Rates 467

Article IV
Obligations Regarding Exchange Arrangements
Section 1. General obligations of members

Recognizing that the essential purpose of the international monetary system is to provide a
framework that facilitates the exchange of goods, services, and capital among countries, and that
sustains sound economic growth, and that a principal objective is the continuing development
of the orderly underlying conditions that are necessary for financial and economic stability,
each member undertakes to collaborate with the Fund to assure orderly exchange arrangements
and to promote a stable system of exchange rates . . .

Section 2. General exchange arrangements

(a) Eachmember shall notify theFund . . . of the exchangearrangements it intends to apply in
fulfillment of its obligations under Section 1 of this Article, and shall notify the Fund promptly
of any changes in its exchange arrangements.

(b) Under an international monetary system of the kind prevailing on January 1, 1976, ex-
change arrangements may include (i) the maintenance by a member of a value for its currency
in terms of the special drawing right or another denominator, other than gold, selected by
the member, or (ii) cooperative arrangements by which members maintain the value of their
currencies in relation to the value of the currency or currencies of other members, or (iii) other
exchange arrangements of a member’s choice . . .

Section 3. Surveillance over exchange arrangements

(a) The Fund shall oversee the international monetary system in order to ensure its effective
operation, and shall oversee the compliance of each member with its obligations under Section
1 of this Article.

(b) In order to fulfill its functions under (a) above, the Fund shall exercise firm surveillance
over the exchange rate policies of members, and shall adopt specific principles for the guidance
of all members with respect to those policies. Each member shall provide the Fund with the
information necessary for such surveillance, and, when requested by the Fund, shall consult
with it on the member’s exchange rate policies . . .

FIGURE 19-5
Extract from the Second Amendment to the IMF Articles Agreement.

Article IV, which defines the obligations of governments and the responsibilities of the IMF.
To carry out its new responsibilities, the IMF adopted guidelines for exchange-rate manage-
ment. These said, in effect, that governments should intervene in foreign-exchange markets
to counter “disorderly” conditions but should not attempt to maintain unrealistic rates.

But the Fund was not given the power to penalize governments that violate its guidelines,
and it has been unable to exercise much influence over the exchange-rate policies of its
major members.

The First Oil Shock

A sharp increase in the price of oil followed the outbreak of war between Israel and
Egypt in October 1973. Saudi Arabia and other Arab oil producers announced an “embargo”
on sales to countries that maintained close relations with Israel, including the United States.
Hence, spot-market prices soared as oil companies sought to serve their customers and
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FIGURE 19-6
Output Growth and Inflation in the Seven Summit Countries, 1979–98
Source: International Monetary Fund, World Economic Outlook (various issues). Output
measured by gross domestic product; inflation measured by consumer prices; German
data through 1989 are for West Germany alone. Entries for 1998 are estimates.

build up their inventories. In December, the Organization of Petroleum Exporting Coun-
tries (OPEC), whose members include Indonesia, Iran, Nigeria, and Venezuela as well as
Arab countries, looked at the high market prices and concluded that the world could easily
afford to pay them. They raised their contract prices—those at which they sell to the large
oil companies—from less than $3 per barrel to more than $9 per barrel.

The increase in oil prices had three large effects on the world economy. They show up
clearly in Figure 19-6 and Table 19-2, which describe developments in the seven “summit”
countries (Canada, France, Germany, Italy, Japan, the United Kingdom, and the United
States), and in Figure 19-7, which describes the evolution of current-account balances.

First, it raised the prices of the many goods that are obtained from oil, from gasoline to
plastics, and the price increase spread quickly to other goods and services as wage rates rose
to compensate for higher costs of living. Inflation rates, already high, became even higher.
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Table 19-2 Economic Indicators for the Seven Summit Countries, 1963–98 (averages of annual percentages)

Indicator 1963–72 73–74 75–76 77–78 79–80 81–82 83–84 85–86 87–88 89–90 91–92 93–94 95–96 97–98

Output growtha

Seven countries 4.7 3.2 2.3 4.5 2.3 0.5 3.8 3.2 3.8 3.0 1.3 1.9 2.3 2.6
United States 4.0 2.6 −0.9 5.3 1.2 −0.3 4.9 3.1 3.5 2.3 0.9 2.9 2.4 3.4
Germany 4.5 2.6 −0.6 3.1 2.8 −0.5 2.5 2.1 2.6 4.7 3.6 0.8 1.6 2.4
Japan 10.5 3.8 0.6 5.2 4.9 3.4 3.8 3.8 5.2 5.0 2.4 0.5 2.7 0.5

Inflation rateb

Seven countries 3.7 10.4 12.1 7.4 10.7 8.5 4.4 3.1 3.0 4.6 3.8 2.5 2.3 1.9
United States 3.3 8.6 10.1 7.1 12.4 8.3 3.8 2.7 3.9 5.1 3.6 2.8 2.9 2.2
Germany 3.2 7.0 6.5 3.2 4.8 5.8 2.9 1.1 0.8 2.8 4.3 3.6 1.7 1.7
Japan 5.6 18.1 18.1 5.9 5.7 3.8 2.1 1.5 0.4 2.7 2.5 1.0 0.0 1.3

Source: International Monetary Fund, World Economic Outlook (various issues). Data for seven countries are averages weighted by each country’s gross domestic
product. German data through 1989 are for West Germany alone.
aPercentage change in GDP.
bPercentage change in consumer price index.
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FIGURE 19-7
Current-Account Balances for Main Country Groups, 1973–90
Source: International Monetary Fund, World Economic Outlook (various issues). Bal-
ances exclude official transfers.
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Monetary Relations Under Floating Exchange Rates 471

Table 19-3. Debts of Developing Countries, 1973–91 (billions of dollars)

Category 1973 1976 1979 1982 1985 1988 1991

Total outstanding 130.1 228.0 504.7 780.9 953.8 1,161.8 1,284.2
By maturity:

Short-term 18.4a 33.2a 88.1a 146.1 137.7 156.8 164.0
Long-term 111.8 194.9 416.6 634.7 816.1 1,004.8 1,120.1

By type of creditor:
Official agencies 51.0 82.4 163.5 239.7 342.4 485.5 590.9
Commercial banks 31.1 73.9 208.5 390.1 452.5 484.2 473.6
Others 48.1 71.8 132.7 151.1 158.9 192.1 219.6

Source: International Monetary Fund, World Economic Outlook (various issues). Data for 1973 and
1976 cover all developing countries except certain oil exporters; subsequent data cover all developing
countries that are net debtors.
aAllocation by type of creditor approximated.

Second, it reduced economic activity in the oil-importing industrial countries, because
it resembled an increase in taxes. Some of the oil-exporting countries, such as Saudi Ara-
bia, could not spend the huge increase in their revenues immediately. As a result, they ran
large trade surpluses which reduced aggregate demand in the oil-importing countries. Fur-
thermore, some of the major industrial countries adopted restrictive economic policies to
combat the increase in prices and wages. For both reasons, the industrial countries slipped
into a deep recession.

Third, it drove the oil-importing countries into current-account deficits (which were, of
course, the counterparts of the exporters’ surpluses). In 1973, the industrial countries had run
current-account surpluses totaling $20 billion. In 1974, they ran deficits totaling almost $11
billion. The developing countries were hit even harder. They usually run current-account
deficits and cover them by borrowing, but their deficits grew hugely in 1974 and widened
again in 1975, when the recession in the industrial countries reduced the demand for their
exports.

Countries that confront current-account deficits are usually expected to deflate or devalue.
But that was not done. Deliberate cuts in aggregate demand would have reduced oil imports
and, to that extent, reduced the current-account surpluses of the OPEC countries. For the
most part, however, they would have cut back imports of other goods and services, enlarging
the deficits of other oil-importing countries. This sort of redistribution actually occurred in
1975, when the recession in the industrial countries eliminated their current-account deficits
but increased those of the developing countries. There was thus a strong case for financing,
rather than adjustment, and that is what was done.

Some of the financing took place through the IMF. Many countries made large drawings
in the ordinary way, but they also drew on special oil facilities established by the IMF
with money borrowed from OPEC countries and from some industrial countries. Most
of the financing, however, took place through a different channel. Unable to spend their
large revenues quickly, some of the OPEC countries deposited huge sums with commercial
banks. The banks “recycled” those deposits by making large loans to governments and
public-sector companies. At first, they lent mainly to developed countries such as Great
Britain and Italy, but they soon started lending to developing countries. Table 19-3 shows
how rapidly the banks’ lending grew. At the end of 1973, on the eve of the first oil shock,
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FIGURE 19-8
Exchange Rate Between the U.S. Dollar and Deutsche Mark, 1971–98 (increase denotes
depreciation of the dollar)
Source: International Monetary Fund, International Financial Statistics (various issues).

the debts of developing countries totaled $130 billion, and their debts to foreign banks were
about $30 billion. Three years later, their debts had risen to $228 billion, and their debts to
foreign banks had mounted to $74 billion.

The Years of Dollar Weakness

In thefirst few months offloating, the dollar depreciated against most major curren-
cies. Look at Figure 19-8, which shows the dollar–mark rate. The Smithsonian Agreement
had pegged it at $0.31 per mark, where it stayed until the float. By the middle of 1973,
however, the mark was worth $0.41, and it remained in that neighborhood until the first oil
shock, when the dollar appreciated against the mark and yen. (Although the United States
was the prime target of the Arab “embargo,” it was believed to be less vulnerable to the
increase in oil prices than countries such as Germany and Japan, which have no oil of their
own, and the appreciation of the dollar reflected that belief.) Exchange rates wobbled up
and down thereafter, showing sharper short-term fluctuations than had been anticipated. In
1977, however, the dollar began to weaken.

The U.S. economy had recovered rather slowly from the recession of 1974–75 but more
rapidly than the German and Japanese economies. Most governments were fearful of infla-
tion and reluctant to ease fiscal and monetary policies sufficiently to foster rapid recovery.
In fact, Washington called on Bonn and Tokyo to join with the United States in speeding
up global recovery. The three countries, it said, were the “locomotives” that could pull the
world economy back to prosperity. The United States could not do it alone. But Germany
and Japan were slow to respond.
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Monetary Relations Under Floating Exchange Rates 473

The more rapid recovery of the U.S. economy was raising imports faster than exports, and
price effects were working in the same direction. The previous appreciation of the dollar
had weakened the competitive position of the United States, and American prices were
rising faster than German or Japanese prices. Therefore, the United States began to run a
current-account deficit in 1977. But the dollar did not depreciate sharply until the second
half of the year, when capital inflows declined as foreign-exchange markets came to believe
that U.S. officials wanted the dollar to depreciate.

The dollar continued to weaken in 1978, despite intervention by the American, German,
and Japanese authorities and a modest tightening of U.S. monetary policy. In July, at the Bonn
economic summit, the United States agreed to decontrol domestic oil prices and take stronger
measures against inflation in return for promises by Germany and Japan to be better “locomo-
tives” and stimulate their own economies. Financial markets, however, had little faith in the
economic policies of the Carter administration, and the measures it took to combat inflation
did not restore confidence. The depreciation of the dollar was not arrested until November,
when the Federal Reserve tightened monetary policy more severely and the United States
mobilized $30 billion of reserves by drawing on the IMF and on bilateral credit lines and by
selling bonds denominated in Deutsche marks and Swiss francs. The U.S. authorities used
those reserves to intervene heavily on foreign-exchange markets, and the dollar rose sharply.

The improvement was brief, however, as bad news kept on coming in. Inflation continued
to accelerate in the United States, and political unrest in Iran was raising oil prices. (By this
time, moreover, higher oil prices were seen as harmful to the United States, where energy
prices had risen more slowly than in most other countries and had thus to catch up.) The
new weakness of the dollar was not ended until a dramatic tightening of monetary policy in
October 1979. The chairman of the Federal Reserve Board, Paul Volcker, flew back from
an IMF meeting in Belgrade to announce an increase in the discount rate to 12 percent and
a major modification in monetary policy. The Federal Reserve would no longer focus on
interest-rate levels; it would instead be guided by money-supply targets. American interest
rates rose rapidly, and the dollar began to appreciate again.

Monetary Cooperation in Europe

The weakness of the dollar in the late 1970s had an important, long-lasting effect
on the international monetary system. It prompted the members of the European Union to
set up an exchange-rate system of their own.

Whenever the Deutsche mark appreciated vis-à-vis the dollar, as in 1978, it tended to
appreciate vis-à-vis the currencies of other European countries, creating trade tensions
within Europe and disrupting the Common Agricultural Policy. The Europeans had tried
to deal with this problem in 1973, when six countries agreed to let their currencies float
jointly after the breakdown of the Bretton Woods system. The joint float was called the
snake, because it looked like one. The girth of the snake was defined by the narrow band in
which intra-European rates could fluctuate; the wiggling of the snake was generated by the
joint float against the dollar. Britain and Italy did not participate in the joint float. France
participated intermittently.

In 1978, however, France and Germany proposed a more formal arrangement, designed
to create a “zone of monetary stability” in Europe by insulating intra-European exchange
rates from the fluctuating dollar. It was called the European Monetary System (EMS) and
came into being in 1979. Although modeled on the Bretton Woods system, it had its own
monetary unit, the European Currency Unit (ECU), and more elastic credit facilities than
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those of the IMF. The value of the ECU was defined in terms of a basket of currencies,
much like the SDR, but included only European currencies; the dollar and yen were left out.
The credit facilities allowed each member country to borrow unlimited quantities of other
members’ currencies when it had to intervene on foreign-exchange markets. The credits had
to be repaid in a matter of months, however, so governments were not tempted to misuse
them for postponing balance-of-payments adjustment.

Each member of the EMS agreed to fix the value of its currency in terms of the ECU,
producing pegged exchange rates among the members’ currencies. Those rates could be
realigned by mutual agreement, and there were several realignments in the early years of
the EMS, some of them involving several currencies at once. The EMS was therefore more
flexible than the Bretton Woods system, and it was meant to be more symmetrical as well.
When the exchange rate connecting two EMS currencies moved to the edge of its band,
both of the countries involved were supposed to intervene; the task was not left entirely to
the country having the weak currency.

With the passage of time, however, the EMS became more rigid and less symmetrical.
To combat inflation more effectively, France, Italy, and some smaller countries committed
themselves to maintain fixed exchange rates between their currencies and the Deutsche
mark, and Britain adopted the same strategy when it joined the EMS in 1990. In effect,
these countries tried to “borrow credibility” from the Bundesbank, because it was seen to
be firmly committed to price stability. By renouncing exchange-rate realignments and thus
tying their monetary policies to the Bundesbank’s policy, they sought to warn employers and
trade unions that higher wages could not be translated into higher prices without reducing
sales, output, and employment.

This strategy seemed to be working in the late 1980s. There were no more realignments,
and inflation rates fell sharply in most European countries. The strategy was painful for the
countries adopting it, but the costs were not unacceptably high, as Germany itself had been
able to combine a low inflation rate with a fairly low interest rate. The costs got larger in the
1990s, however, when conditions changed in Germany, and we will examine that episode
shortly.

The Second Oil Shock and the Onset of Debt Problems

The second oil shock started like the first, with political turmoil in the Middle East,
and had similar effects on the world economy. But its long-run consequences were more
serious.

The price of oil started to rise at the end of 1978, when the Iranian revolution disrupted
that country’s oil exports. Oil companies began again to scramble for supplies, and contract
prices followed market prices, just as before. The average OPEC price rose from about $13
per barrel in mid-1978 to almost $32 per barrel in mid-1980. The OPEC countries ran a huge
current-account surplus, which reached $111 billion in 1980, and other countries ran huge
current-account deficits. Inflation rates rose, but not as sharply as they had after the first oil
shock, partly because many governments adopted sterner policies. The tightening of U.S.
monetary policy in 1979 was the most dramatic instance. Those stern policies, however,
produced another deep recession.

It took about five years for the OPEC surplus to disappear after the first oil shock. It
disappeared more rapidly after the second shock. In fact, the OPEC countries moved into
current-account deficit in 1982, because of a sharp fall in their oil revenues. The worldwide
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Table 19-4. Perspectives on the Debts of Developing Countries, 1973–91

Category 1973a 1979 1982 1985 1988 1991

Debt as percentage of exports:
Africa 71.5 107.1 153.8 189.0 262.1 236.7
Asia 92.9 75.7 188.4 104.8 78.4 65.7
Western Hemisphere 176.2 197.7 273.8 293.8 295.0 263.4

Debt as percentage of gross
domestic product:

Africa 19.4 30.6 37.5 46.6 65.1 61.0
Asia 19.7 16.7 22.1 24.9 24.7 24.6
Western Hemisphere 23.0 32.2 42.9 53.7 50.4 42.9

Debt-service payments as
percentage of exports:

Africa 8.8 15.3 22.1 27.6 25.8 26.7
Asia 9.6 9.4 11.9 14.3 10.9 7.9
Western Hemisphere 29.3 39.6 51.0 42.2 43.9 31.5

All developing countriesb 15.9 14.1 19.5 20.9 18.8 14.2
Interest component 6.1 6.0 11.4 12.0 9.3 7.1
Amortization component c 9.8 8.1 8.1 8.9 9.5 7.1

Source: International Monetary Fund, World Economic Outlook (various issues).
aExcludes certain oil exporters.
bIncludes countries in Europe and the Middle East not shown separately.
cLong-term debt only.

recession had reduced the demand for OPEC oil, and so had the high price of oil itself. The
high price encouraged conservation. It also called forth additional production by countries
outside OPEC, such as Mexico. But the developing countries coutinued to run large current-
account deficits, and a new problem emerged.

Bank lending to the developing countries did not drop when the effects of the first oil
shock wore off. Look back at Table 19-3, which shows that bank loans outstanding were
more than twice as large in 1979 than in 1976. Some of the additional borrowing was used
for capital formation, especially by public-sector companies; some was used to finance
consumption. Looking at the matter from a balance-of-payments standpoint, some was
used to cover current-account deficits and some to build up reserves. Lending got even
larger in subsequent years, and the debts of developing countries, amounted to more than
$780 billion in 1982.

The sheer size of the debt was not the main reason for concern, because no one expected
it to be paid off quickly. (The United States had been a large borrower in the nineteenth
century and did not repay its debts completely until World War I.) Concerns arose because
the debt was becoming more burdensome.

Look at Table 19-4. When large borrowing began in 1973, the debts of developing
countries, taken together, were not much bigger than their exports and amounted to about
20 percent of their gross domestic product. Furthermore, debt-service payments, including
amortization payments, amounted to only 16 percent of the countries’ current-account earn-
ings. There were, of course, large differences among countries; the figures for the countries
of the Western Hemisphere were larger than those for others. Most of the numbers got bigger
thereafter, but not very rapidly. The borrowers’ economies were growing along with their
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debts, and their export earnings were rising almost as rapidly as their debt-service payments.
From 1979 to 1982, however, debt-service burdens grew faster, partly because of the further
increase in debt, but largely because of a change in international economic conditions.

Interest rates rose to very high levels in international capital markets, because of the big
increase in U.S. interest rates. Furthermore, the debtors’ export earning fell because of the
global recession. By 1982, debt-service payments were about 20 percent of exports, thanks
mainly to the increase in the interest component, and the figure for the countries of the
Western Hemisphere was far higher. In fact, some countries had to pay more in interest
on their old loans than they could raise by floating new loans, which is an unsustainable
situation.

The first major debt crisis occurred in 1981, when Poland could not meet its obligations
and asked its creditors to reschedule maturing debts—to turn them into longer-term obli-
gations. The second crisis occurred in 1982, when Mexico had to make a similar request,
followed months later by Brazil, Argentina, and several other countries. The problems of
Poland led to deep concerns in Europe, as European banks had large claims on Poland.
The problems of Mexico and Brazil led to deep concerns in the United States, as American
banks were heavily involved.

The Mexican crisis broke out in August 1982, when the Mexican government suspended
payments due to banks in 1983, pending an agreement to reschedule those payments, and
started discussions with the IMF about the policies that Mexico would have to follow in order
to make a large drawing on the Fund. These announcements halted all new lending to Mexico
and threatened to undermine confidence in banks that had large claims on Mexico. Therefore,
the U.S. government and the Bank for International Settlements (BIS) moved promptly
to provide the Mexican government with short-term credit. In November, moreover, the
managing director of the IMF asked banks to make new loans to Mexico. On many previous
occasions, IMF assistance had set a “seal of approval” on a country’s policies and thus
unlocked additional private-sector lending. This time, the IMF was asking banks to act in
tandem with it.

The subsequent negotiations were complicated, because hundreds of banks were involved
and Mexico was in the midst of changing governments. In December, however, the IMF
approved a large three-year drawing by Mexico, and the banks then agreed to lend Mexico
some $5 billion of new money, so it could make its interest payments, and to stretch out the
repayment of old debt due in 1983. By that time, though, many other countries were having
debt problems, including Brazil, Argentina, and OPEC countries such as Nigeria, and they
had to go through a similar process.

It was widely thought at first that the debt crisis would end quickly. Interest rates would
fall, and the global recession would end, raising the debtors’ exports and their export prices.
They would be able to meet their obligations without having to extract “involuntary” lending
from the banks. By following domestic policies approved by the IMF, moreover, the debtors
would stabilize their own economies, restore their creditworthiness, and attract voluntary
lending. It made sense, then, for the debtor countries to go more deeply into debt, by
drawing on the IMF and borrowing more from the banks, in order to deal with the temporary
crisis.

Most of the debtors were able to reduce their current-account deficits. (They had little
choice, as they could not finance them.) But the domestic costs were very high. Growth
rates and standards of living fell sharply, and unemployment rose. Furthermore, the largest
debtors were unsuccessful in their efforts to control inflation. Their governments could no
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longer borrow freely from foreign banks and had to cover their budget deficits by printing
money. Time after time, the IMF was compelled to declare that the debtors had failed to
meet the policy targets in their agreements with the Fund, and new policy packages had to
be negotiated. In the process, some debtors grew increasingly hostile to the IMF and refused
to have further dealings with it. This meant, in turn, that they could not negotiate with the
commercial banks, which insisted that a country’s policies have IMF approval before they
would reschedule the country’s debts or give it additional credit. To make matters worse,
the world economy was growing rather slowly, and the debtors’ export earnings were not
rising as rapidly as had been expected.

Although events were challenging the economic forecasts on which the initial debt strat-
egy was based, creditors and debtors were both reluctant to abandon that strategy. In 1985,
however, the U.S. secretary of the Treasury, James Baker, proposed a shift of emphasis. The
debtors should work closely with the IMF to achieve economic stability but should also
undertake structural reforms aimed at achieving “adjustment with growth” over the long
run. The commercial banks should support those reforms by joining with the World Bank
in making more loans to the debtors; they should indeed adopt specific targets for lending
to the heavily indebted countries. But the banks fell short of those targets, and some debtor
countries began to adopt radical tactics. In 1986, Peru limited its interest payments to 10
percent of its export earnings. In 1987, Brazil stopped making any interest payments. The
debts of many developing countries were selling at deep discounts in the open market.

These discounts, however, inspired a new approach. In 1988, Mexico offered to buy back
some of its debt at a 30 percent discount in exchange for new long-term bonds. Mexico
would guarantee repayment of the bonds by using some of its reserves to buy zero-coupon
bonds from the U.S. Treasury and setting them aside as backing for the new Mexican
bonds. Sales of the bonds were smaller than expected, because the interest payments were
not guaranteed, but the scheme produced a basic change in the debt strategy. Late in 1988,
the IMF endorsed the use of “voluntary market-based techniques” to reduce the stock of
debt. In March 1989, the new U.S. secretary of the Treasury, Nicholas Brady, urged the
commercial banks “to accelerate sharply the pace of debt reduction and pass the benefits
directly to the debtor nations.” He called on the IMF and World Bank to support the process
by lending debtor countries some of the money they would need to buy back debt for cash,
collateralize debt-for-bond swaps of the Mexican type, and, most importantly, guarantee
the interest payments on their newly issued bonds.

Events moved rapidly thereafter. The IMF extended new credits to Mexico, Costa Rica,
and the Philippines to finance debt-reduction schemes, and those countries, among others,
began to negotiate with their creditors. In a matter of months, Mexico announced an agree-
ment that offered each bank three options: (1) swapping Mexican debt for a new long-term
bond at a 35 percent discount; (2) switching from old debt paying a 10 percent interest rate to
a new bond paying a 6 1

4 percent rate without cutting the face value of the debt; (3) granting
neither debt reduction nor interest-rate reduction but making additional loans to Mexico.
Repayment of the new Mexican bonds, now known as Brady bonds, would be guaranteed
by Mexican investments in zero-coupon U.S. government bonds. Interest payments would
be covered by an 18-month guarantee, backed with funds deposited by Mexico in a special
account at the IMF. Once the banks had made their choices, the package as a whole reduced
Mexico’s debt burden by close to 25 percent, and the agreement had important indirect
effects as well. It led to a sharp fall in Mexican interest rates and a large capital inflow,
which tripled Mexico’s reserves in the next two years.
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Several other debtor countries reached similar agreements in 1990 and 1991, and the
effects appear in Figure 19-4, which shows a large decline in debt-service burdens between
1988 and 1991, especially for countries in the Western Hemisphere.

The Years of Dollar Strength

The large increase in American interest rates, which had been partly responsible
for the debt crisis, also ushered in the years of the strong dollar. Look back at Figure 19-8,
which shows that the dollar appreciated sharply in 1980 and continued to appreciate until
1985. In the course of that period, however, fiscal policy took over from monetary policy
as the principal cause of the appreciation.

During his campaign for the presidency in 1980, Ronald Reagan promised to raise defense
spending, reduce taxes, and balance the budget. He kept the first two promises but could
not keep the third, and we may never know how he expected to do so. Some of his advisers
subscribed to an extravagant version of “supply-side economics,” claiming that tax cuts
would transform economic behavior; firms would invest more, labor would work harder,
and economic activity would rise rapidly enough to bring in more tax revenue, balancing the
budget despite the big tax cuts. Other advisers subscribed to a more orthodox view, saying
that the prospect of large budget deficits would force Congress to cut nondefense spending
and thus achieve one of their long-run objectives—reducing the size of government. But both
groups of advisers were wrong. The economy did grow strongly but not strongly enough to
offset the big tax cuts (and its growth can be explained by the conventional workings of the
national-income multiplier). Congress did reduce nondefense spending, but could not cut
it deeply enough to balance the budget. The budget deficit grew from $16 billion in 1979,
the last year of the Carter administration, to a peak of $201 billion in 1986.11

The Fleming–Mundell model in Chapter 15 helps to explain what the budget deficit
did to the dollar. As the government borrowed to cover the deficit, it put upward pressure
on domestic interest rates, attracting the very large capital inflows shown in Table 19-1.
The resulting increase in the demand for dollars raised the price of the dollar, and the
expenditure-switching effects of the appreciation, combined with the increase in imports
produced by faster economic growth, drove the current account into deficit.

To understand the process fully, however, we must amend the Fleming–Mundell model
to allow for the sluggish behavior of the current account; it did not start to deteriorate as
soon as the dollar began to appreciate in 1980, and it did not start to improve as soon as
the dollar began to depreciate in 1985. Therefore, market forces had to adjust the size of
the actual capital inflow to match the slowly moving current-account balance. What market
forces were at work?

Recall a point made in Chapter 16. Capital movements are governed by the open interest
differential, which allows for the influence of expectations as well as the difference between
national interest rates. A capital inflow too large to match the current-account balance can
thus be limited by an expectation that the dollar will depreciate, because it will reduce the
open interest differential. To generate that expectation, however, the dollar must appreciate
sharply in the short run, by more than it can be expected to appreciate in the long run. This
will foster the belief that the dollar will begin to depreciate. The dollar has to overshoot,
which is what happened.

11These are calendar-year figures, not fiscal-year figures, and are based on the definitions used in the
national-income accounts, not those used in budget documents.
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The Reagan administration welcomed the strong dollar at first, as a vote of confidence
in U.S. policies. With the passage of time, however, the current account moved into deficit.
There had been small deficits in 1980–84, averaging about $29 billion, but they became much
larger in 1985–89, averaging about $135 billion, a number almost half as big as total U.S.
merchandise exports. Large sectors of the American economy experienced unprecedented
foreign competition at home and abroad, with the usual result. Industry and labor demanded
an aggressive trade policy—more protection from import competition and retaliation against
other countries’ “unfair” trade practices. Hence, Washington began to view the strong dollar
as a liability.

Managing the Float

In the early 1980s, governments and central banks were heavily influenced by
the monetary interpretation of exchange-rate behavior: Exchange rates were determined by
monetary policies and expectations about future monetary policies, and intervention could
not have any lasting impact, apart from its effect on the money supply. In 1985, however,
those same governments began to manage exchange rates intensively. They sought first
to bring the dollar down, then to prop it up. It is hard to assess their success, however,
because the dollar began to depreciate before they tried to bring it down, and it continued
to depreciate after they started to prop it up.

The attempt to bring the dollar down was organized by the United States. Like the earlier
effort in 1971, it was meant in part to blunt protectionist pressures. In September 1985, the
finance ministers of the G-5 (France, Germany, Japan, the United Kingdom, and the United
States) issued a communique known as the Plaza Agreement, named after the New York
hotel at which they met. They said that foreign-exchange markets had not fully reflected
recent shifts in “economic fundamentals” and policy objectives, including the commitment
of the United States to reduce its budget deficit. In light of those shifts, they said, “some
further orderly appreciation of the main nondollar currencies against the dollar is desirable.”
Then came the key sentence. “They stand ready to cooperate more closely to encourage
this when to do so would be helpful.” To make their meaning perfectly clear, they started
immediately to intervene, selling dollars for marks and yen.

The dollar depreciated thereafter and continued to weaken in 1986, when governments
began to disagree about exchange-rate policy. The weakening of the dollar had not halted
the growth of the U.S. current-account deficit, and Washington wanted the dollar to fall
further. The corresponding appreciation of the yen was reducing profits and production
in Japan, and Tokyo wanted to stabilize exchange rates. In October 1986, the two gov-
ernments agreed that the yen–dollar rate should be stabilized for the time being, and in
February 1987, the G-5 met in Paris to issue another communique, known as the Louvre
Accord. They agreed that “the substantial exchange rate changes since the Plaza Agree-
ment will increasingly contribute to reducing external imbalances and have now brought
their currencies within ranges broadly consistent with underlying economic fundamentals.”
Hence, they undertook “to cooperate closely to foster stability of exchange rates around
current levels.” Other parts of the agreement were not written down, however, and it is hard
to know who “broke” the Louvre Accord eight months later, when everyone was looking
for someone to blame for the sharp drop in stock markets and the further fall in the value
of the dollar.

Some say that the rest of the Louvre Accord was rather vague; the governments agreed
in principle on unspecified measures to keep exchange rates within an unspecified range for
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an unspecified time. Others say that it was tighter, involving firm commitments to stabilize
exchange rates within narrow bands, and this interpretation was widely accepted because
of the subsequent behavior of governments and markets. Exchange rates were stable for
several months after the Louvre Accord, despite warnings by some economists that the
dollar had not fallen far enough to correct the U.S. current-account deficit. But this stability
was due in part to massive intervention. Official purchases of dollars were far larger than
at any other time since the collapse of the Bretton Woods system. Furthermore, central
banks were working together to keep U.S. interest rates higher than German and Japanese
rates.

These arrangements started to unravel in the autumn of 1987. The U.S. current-account
deficit was not shrinking, expectations of inflation were reviving, and markets began to
believe that central banks would have to raise interest rates. Furthermore, stock markets
appeared to be faltering after rising steeply in the first half of the year. Matters came to
a head in October, when a small increase in one key German interest rate was criticized
by Washington as a violation of the Louvre Accord (because it would require higher U.S.
interest rates to maintain existing differentials). Prices fell on Wall Street at the end of that
week, and the pessimism was contagious. When trading resumed on Monday, stock prices
tumbled all over the world, wiping out a whole year’s profits.

Central banks responded boldly to the stock-market crash by cutting interest rates and by
making credit available to prevent a further fall in prices. But the dollar began to depreciate
again, despite more intervention, as governments continued to quarrel publicly. Germany
and Japan refused to promise further support for the dollar unless the United States acted
promptly to reduce the U.S. budget deficit. Washington resisted this pressure, fearing that
the stock-market crash could by itself produce a recession in the United States and that a
tighter fiscal policy would make matters worse. At the end of the year, however, Congress
and the White House agreed on modest budget cuts, and the depreciation of the dollar was
ended abruptly in early 1988. Central banks intervened forcefully enough to raise the value
of the dollar and impose large losses on foreign-exchange dealers—those who had sold
dollars forward and had therefore to buy them spot to meet their obligations. Furthermore,
the U.S. trade balance began to respond to the previous depreciation, and the current-account
deficit started to shrink.

The Currency Crises of the 1990s

The major industrial countries intervened from time to time in the 1990s. In 1995,
for example, Japan and the United States intervened jointly to halt a large appreciation of
the yen. In 1998, they intervened again to halt a large depreciation. The monetary history
of the 1990s, however, was dominated by currency crises that did not directly involve the
dollar–mark rate or dollar–yen rate. The first took place within the European Monetary
System. The second involved Mexico and came close to becoming a full-fledged debt
crisis. The third began in Southeast Asia but soon spread to other countries, including
Russia and Brazil. We will have more to say about these crisis in Chapter 20, where we
will examine their implications for the choice between pegged and floating exchange rates,
the role and policies of the IMF, and proposals for reform of the international financial
system. Here, we deal briefly with the immediate causes of the crises, the policy responses
of the governments involved, and the responses of the international community, including
the IMF.
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The EMS Crisis of 1992–93

To explain the EMS crisis, which began in September 1992, we must go back
to 1989 and two unrelated events—the fall of the Berlin Wall, which opened the way for
German unification, and the report of the Delors Committee on Economic and Monetary
Union (EMU) in Europe.

East Germany was commonly thought to have the most efficient economy in Eastern
Europe, yet productivity and real wages were far below those in West Germany. Therefore,
German unification posed a painful dilemma. If Eastern wages were held down, Eastern
firms could perhaps compete successfully in West German and world markets. But East
German workers could then be expected to seek higher wages by moving to West Germany,
where they would need jobs, housing, and health care, and East Germany would lose skilled
workers. If Eastern wages were allowed to rise, there might be less migration and fewer
problems in West Germany, but Eastern industry would be unable to compete successfully.
Hence, West Germany would have to subsidize East German industry or pay unemployment
benefits to large numbers of Eastern workers.

It proved impossible to keep Eastern wages down; market forces and trade-union pressures
raised them rapidly, helped along by the decision of the German government to replace the
old East German currency with the Deutsche mark on a one-for-one basis. But the costs
of propping up Eastern industry, along with the other costs of unification, were larger
than expected and lasted longer. The German budget swung into deficit, prices and wages
rose, and the Bundesbank, committed to price stability, started to raise interest rates. The
German policy mix came to resemble the American policy mix in the early Reagan years;
monetary and fiscal policies were working at cross purposes, and the Deutsche mark began
to appreciate, just like the dollar in the early 1980s.

A realignment of EMS exchange rates would have helped. By raising the value of the
Deutsche mark in terms of other European currencies, it would have reduced prices in
Germany, limiting the need for the Bundesbank to raise German interest rates. But France
would not agree to a realignment, because of its desire to enhance the credibility of French
monetary policy by tying the franc firmly to the Deutsche mark. Hence, interest rates rose
sharply across Europe, even in Britain, which was experiencing a deep recession. At the
same time, a recession in the United States prompted the Federal Reserve to cut American
interest rates, which widened the interest-rate difference between mark and dollar assets.

These developments by themselves might have led eventually to a currency crisis in the
EMS, but the timing and nature of the actual crisis cannot be explained without listing the
events resulting from the work of the Delors Committee. European monetary union was
not a new idea, but support for it began to grow in the 1980s. Some saw monetary union
as the logical counterpart of the move to the single European market, begun in 1985 and
discussed in Chapter 11. In fact, the single market was seen to require monetary union,
because it ruled out the use of capital controls. Without such controls, it was argued, the
EMS countries would have to adopt a common monetary policy to defend their exchange
rates against speculative capital movements. But that common policy, it was said, should be
a European monetary policy, conducted by a European institution and aimed at European
policy objectives, not one conducted by the Bundesbank alone and aimed exclusively at
German objectives.

The growing interest in monetary union led the EU governments to appoint a committee
chaired by Jacques Delors, president of the European Commission, to study ways of reaching
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monetary union. Its report, published in 1989, proposed a gradual move a monetary union—
a process that would end with the “irrevocable locking” of intra-European exchange rates
and the joining of the national central banks into a European System of Central Banks
(ESCB), which would then conduct a single monetary policy and issue a single European
currency in place of the national currencies.

In December 1991, the EU countries agreed on a revision of the Treaty of Rome, the
constitution of the European Union. Adopted at a meeting in the Dutch town of Maastricht, it
is thus known as the Maastricht Treaty. Under the new treaty, discussed at length in Chapter
20, a full-fledged monetary union was scheduled to start by the beginning of 1999. To join
the monetary union, however, each EU country was obliged to meet several “convergence
criteria” having to do with inflation rates, exchange rates, interest rates, and budget deficits.

These decisions, taken together, helped to produce the EMS crisis. France had scheduled a
national referendum on ratification of the Maastricht Treaty, to take place on September 22,
1992, and the vote was expected to be very close.12 Shortly before the referendum, moreover,
the Italian government announced a series of fiscal reforms to meet the convergence criteria.
As the French referendum approached, investors began to question the ability of the Italian
government to force through its reforms if French voters rejected the treaty and thus relaxed
the fiscal discipline it was imposing on Italy. In that case, it was said, Italy’s budget deficit
would rise, raising the Italian inflation rate and forcing Italy to devalue the lira. Investors
began to sell lira.

As pressures built up in the foreign-exchange market, some central banks concluded that
it would be wise to realign exchange rates immediately, even before the French referendum.
The Bundesbank, in particular, had familiar reasons for favoring a realignment. A revaluation
of the mark would reduce inflation in Germany, allowing the Bundesbank to cut German
interest rates. Without a realignment, moreover, the Bundesbank would have to intervene on
foreign-exchange markets to defend the currencies of other EMS countries, and large-scale
intervention would raise the German money supply.

A deal was struck between Germany and Italy. The lira would be devalued, and the
Bundesbank would cut German interest rates. But both changes were too small to convince
investors that exchange rates would not be changed again if French voters said “non” to
the Maastricht Treaty. Furthermore, it was rumored that the president of the Bundesbank
favored a devaluation of the pound, and investors began to sell sterling. The Bank of England
raised interest rates, but not by enough to halt speculation against the pound. Hence, Britain
withdrew from the EMS two days after the Italian devaluation, allowing the pound to float,
and Italy had to follow.

Ironically, the Bundesbank got what it wanted, an appreciation of the mark, but could
not prevent what it wanted to avoid, the need for massive intervention. In less than three
weeks, it acquired more than $60 billion worth of other EMS currencies. To add to the
irony, French voters approved the Maastricht Treaty by a narrow margin, but there was
speculation against the French franc soon after the referendum. This time, however, the
central banks involved—the Bundesbank and the Banque de France—were determined to
defend the existing exchange rate, and they succeeded for a time. But speculation built up
again in July 1993. Investors became convinced that France could not afford high interest

12Denmark had conducted a referendum in June, and voters had rejected the treaty by a narrow margin,
but this was not seen as a fatal blow. The Danish government supported the treaty and was seeking
ways to meet the voters’ objections.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.020
https://www.cambridge.org/core


Monetary Relations Under Floating Exchange Rates 483

Table 19-5. Capital Flows to Emerging-Market Countries, 1990–97 (in billions of dollars)

Category 1990 1991 1992 1993 1994 1995 1996 1997

All countries 31.0 126.9 120.9 164.7 160.5 192.0 240.8 173.7
Direct investment 17.6 31.3 37.2 60.6 84.3 96.0 114.9 138.2
Portfolio investment 17.1 37.3 59.9 103.5 87.8 23.5 49.7 42.9
Other −3.7 58.4 23.8 0.7 −11.7 72.5 76.2 − 7.3

Africa −1.9 1.7 − 2.0 4.0 10.6 13.8 4.5 8.9
Asia 19.1 35.8 21.7 57.6 66.2 95.8 110.4 13.9
Middle East and Europe 0.2 65.7 38.0 26.6 17.9 16.9 24.2 25.4
Western Hemisphere 10.1 26.1 56.0 64.3 47.4 35.7 80.5 91.1
Countries in transition 3.5 − 2.4 7.2 12.2 18.4 29.8 21.3 34.5

Source: International Monetary Fund, International Capital Markets, 1988. Detail may not add to
total because of rounding.

rates when unemployment was high and rising and that the Bundesbank would not cut
German interest rates until it was sure that inflation was under control in Germany.

The French suggested that Germany withdraw temporarily from the EMS and let the
mark appreciate. The Germans refused, and the EMS countries decided instead to widen
the EMS exchange-rate band from 2 1

4 percent to 15 percent. This increased exchange-rate
uncertainty, making it more risky to speculate against the franc, and reduced the need
for the Banque de France to emulate the Bundesbank’s strict monetary policy. Hence,
speculative pressures subsided quickly, but the shift from tightly pegged exchange rates
to more nearly floating rates was seen at the time as a damaging blow to the outlook for
monetary union.

The Mexican Crisis of 1994–95

We have already noted that Mexico experienced a very large capital inflow in the
early 1990s, after it reduced its external debt by issuing the Brady bonds. In fact, a number of
middle-income developing countries, often called emerging-market countries, experienced
similar inflows; see Table 19-5. The inflow into Mexico was especially large, partly because
of the economic reforms adopted by Mexico when it joined the North American Free
Trade Area (NAFTA). In 1994, however, Mexico suffered three sharp shocks. First, interest
rates rose in the United States, making investment in Mexico less attractive compared to
investment in the United States. Second, a rebellion broke out in Chiapas, one of Mexico’s
poorest states, raising doubts among investors about the political stability of Mexico. Third,
the presidential candidate of the leading political party was assassinated. Capital flows to
Mexico fell off sharply, and Mexico had to run down its reserves to prevent the peso from
depreciating.

The Mexican authorities were very reluctant to devalue the peso. They believed that
pegging the peso to the dollar conferred credibility on Mexican monetary policy, helping to
combat inflation. They expected capital inflows to revive after the forthcoming election had
restored investors’ confidence in the political stability of Mexico. They were also reluctant
to match the increase in U.S. interest rates by raising Mexican interest rates, because of the
fragility of the Mexican banking system. In fact, they sterilized fully the loss of reserves,
rather than allow it to tighten domestic credit conditions. To conserve reserves, they issued

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.020
https://www.cambridge.org/core


484 The Evolution of the Monetary System

short-term government securities, known as tesobonos, linked to the dollar value of the
peso. In effect, they offered an exchange-rate guarantee to investors who feared that the
peso might be devalued and were unwilling to buy ordinary, peso-denominated securities.

In November 1994, however, Mexico’s reserves fell by almost $5 billion, and they con-
tinued to fall in December. Mexico was forced to devalue the peso. But the devaluation
was too small to offset the real appreciation that had occurred in previous years because of
domestic inflation. Instead of reviving the capital inflow, it led to capital flight and another
large loss of reserves. Two days after the devaluation, the peso was allowed to float and
depreciated sharply. At that point, moreover, the currency crisis began to turn into a debt
crisis. Mexico could not issue new tesobonos in amounts sufficient to redeem the old ones,
because investors feared that Mexico would be unable to honor the exchange-rate guarantee.
In January 1995, Mexico sought help from the IMF and from the United States, and the U.S.
Treasury agreed to guarantee Mexico’s maturing debt. There was opposition in Congress,
however, and the Clinton administration decided instead to join with the IMF in making a
huge loan to Mexico. The United States put up $20 billion; the IMF put up $18 billion.

The Mexican crisis was contagious. Stock markets fell sharply in many emerging-market
countries, and several currencies came under attack. Argentina was the first to experience
this so-called tequila effect. It lost a third of its reserves in the months right after the Mexican
peso was allowed to float. But Argentina’s central bank operates under rules like those of a
currency board; it is not allowed to sterilize reserve losses.13 Therefore, the loss of reserves
raised interest rates sharply and plunged Argentina into recession. Brazil was hard hit, too,
and had to modify its exchange-rate regime. Asian countries also felt the effects of the
Mexican crisis. There was speculation against the Thai baht, the Philippine peso, and the
Hong Kong dollar.

The Asian Crisis of 1997–98

Having been a victim of contagion in 1995, Thailand became the source of con-
tagion in 1997. Like other countries in Southeast Asia, Thailand had been praised for
removing controls on capital flows and thus opening its financial markets to the outside
world. Like its neighbors, moreover, it was widely praised for relying on export-oriented
policies to achieve and maintain a high rate of economic growth, for generating enough
domestic saving to support a high level of domestic investment, and for following prudent
macroeconomic policies. Like Mexico, however, Thailand pegged its currency to the dollar,
causing the baht to appreciate against the yen whenever the dollar did so. Like Mexico,
moreover, Thailand had a fragile banking system. A major Thai bank had failed a full year
before the 1997 crisis.

There were three related reasons for the fragility of the Thai banking system. First, Thai
banks and finance companies had made large loans to property developers, feeding a boom
in commercial and residential construction. The boom was generated by unrealistic expec-
tations about the demand for offices and housing, and when it collapsed, many developers
could not pay their debts. Second, the banks themselves had financed a large part of the
growth in their lending by borrowing dollars and yen from foreign banks. They did that,
moreover, without covering their foreign-exchange exposure in the forward market. Third,
Thai banks and finance companies were poorly supervised.

13Currency boards are discussed at length in Chapter 20.
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Table 19-6. Macroeconomic Indicators for Four Asian Countries, 1994–97
(percentages)

Current- Real
Country GDP Account Exchange-Rate
and Year Growth Inflationa Deficitb Appreciationc

Indonesia:
1994 7.5 8.5 −1.7 3.7
1995 8.2 9.4 −3.3 3.2
1996 8.0 7.9 −3.3 8.2
1997 5.0 6.6 −2.6 −36.0

Korea:
1994 8.6 6.3 −1.2 −11.9
1995 8.9 4.5 −2.0 −8.7
1996 7.1 4.9 −4.9 −9.4
1997 5.5 4.5 −2.0 −38.4

Malaysia:
1994 9.2 3.7 −7.8 10.3
1995 9.5 3.4 −10.0 10.1
1996 8.6 3.5 −4.9 15.4
1997 7.8 2.7 −4.8 −12.7

Thailand:
1994 8.9 5.1 −5.6 −3.8
1995 8.7 5.8 −8.0 −0.5
1996 6.4 5.9 −7.9 5.3
1997 0.4 5.6 −2.2 −29.3

Source: Adapted from Morris Goldstein, The Asian Financial Crisis: Causes, Cures,
and Systemic Implications (Washington: Institute for International Economics, 1998)
and International Monetary Fund, World Economic Outlook (various issues).
aPercentage change in index of consumer prices.
bPercentage of GDP.
cCumulative percentage appreciation (+) from 1990.

The IMF and others were aware of these problems. In 1996, the IMF had warned Thailand
that its current-account deficit was too large, having reached 8 percent of GDP in 1995 (see
Table 19-6). The Fund had urged Thailand to introduce more exchange-rate flexibility. It
repeated this advice early in 1997, when foreign investors had started to worry about the
fragility of Thai banks and cut back their lending. But Thailand ignored the advice.

Thai banks, however, began to fear that the baht might be devalued. They had taken
on large amounts of short-term foreign-currency debt when they thought this could not
happen. No longer confident about the baht and faced with the reluctance of foreign banks
to renew their loans, Thai banks began to buy dollars forward to cover their foreign-currency
exposure, and the central bank sold dollars forward to meet the banks’ needs. It did not have
to draw down its reserves, but was at risk of having to draw them down later to honor its
forward commitments. By supporting the baht in the forward market, moreover, the central
bank subsidized speculation. To bet on a devaluation, speculators did not need to have baht
or borrow them; they could sell them forward at a very small discount. Hence, many more
foreign investors, including hedge funds, began to bet against the baht.
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Table 19-7. Debt to Foreign Banks and Foreign-Exchange Reserves for
Four Asian Countries, Mid-1997 (billions of dollars)

Category Indonesia Korea Malaysia Thailand

Total debt 58.7 103.4 28.8 69.4
Public sector 6.5 4.4 1.9 2.0
Private sector:

Banks 12.4 67.3 10.5 26.1
Nonbanks 39.7 31.7 16.5 41.3

Short-term debt 34.7 70.2 16.3 45.6
Reserves 20.3 34.1 26.6 31.4

Ratio of short-term
debt to reserves 1.7 2.1 0.6 1.5

Source:Adapted from Steven Radelet and Jeffrey D. Sachs, “The East Asian Financial
Crisis: Diagnosis, Remedies, Prospects,” Brookings Papers on Economic Activity, 1,
1998.

In mid-May, the central bank abandoned this strategy. It allowed Thai interest rates to
rise and imposed capital controls that made it hard for foreigners to borrow baht. Six weeks
later, it gave up the battle, allowing the baht to float. The baht depreciated steeply and then
fell further as market participants saw how the depreciation was affecting the solvency of
the banking system. By raising the local-currency cost of servicing foreign-currency debt,
the depreciation was wiping out the banks’ capital. Thailand was forced to seek assistance
from the IMF, which assembled a $17 billion package, including IMF credit and bilateral
loans from other Asian countries.

The effects of the Thai crisis spread quickly to neighboring countries, as foreign investors
and domestic residents began to assess the implications. Two considerations loomed large in
their calculations. First, the depreciation of the baht would confer a competitive advantage
on Thailand, not merely in its neighbors’ domestic markets, but in world markets, too.
Second, banks and firms in other Asian countries had large foreign-currency debts and
could be badly damaged if their countries’ currencies were to depreciate. In mid-1997,
Thailand’s private-sector debt to foreigners totaled $67 billion, but Indonesia’s debt was
almost as large, and Korea’s debt was larger (see Table 19-7).

Although Korea was more vulnerable on this score, and some big Korean firms had gone
bankrupt early in 1997, Korea was the last Asian country to succumb to the spreading
crisis. The contagion occurred initially within Southeast Asia, affecting the Philippines,
Malaysia, Singapore, and Indonesia. All of them had to devalue their currencies or let
them depreciate, and some of the currencies fell very sharply. In June, the Indonesian
rupiah had traded at 2,450 to the dollar; four months later, it traded at 3,670 to the dollar,
having lost half its value in terms of the dollar. The Philippines turned quickly to the IMF,
followed soon by Indonesia. Singapore, with large foreign-currency reserves, had no need
to do so, and Malaysia refused to do so. Its prime minister, Mahathir Mohamad, blamed
the whole crisis on foreign speculators, who, he said, were trying to wreck the successful
Asian economies. Many months later, Malaysia imposed strict capital controls in order
to pursue domestic policies aimed at reviving the Malaysian economy without triggering
capital outflows.
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The crisis entered a new phase in late October, when Taiwan devalued its currency. It
was not experiencing serious problems, but it wanted to prevent its exports from shrinking
in the face of competition from neighboring countries with rapidly depreciating currencies.
This event is not mentioned in many accounts of the Asian crisis, but it helps to explain
two subsequent events—a speculative attack on the Hong Kong dollar that drove up Hong
Kong’s interest rates and provoked a precipitous decline in the Hong Kong stock market,
and the spread of the Asian crisis northward to Korea.

The decline in Hong Kong’s stock prices reverberated globally. In New York, the Dow–
Jones index fell by more than 7 percent in a single day, and prices fell even further on
Latin American markets. Taiwan’s devaluation affected Korea, because the two coun-
tries export similar products. It also heightened existing concerns about the profitability
and ultimate solvency of the chaebol, the industrial conglomerates that dominate the Ko-
rean economy. Korea abandoned the defense of its currency in mid-November and sought
help from the IMF. The IMF assembled a package totaling $57 billion, but the Korean
won continued to depreciate. At the end of September, it had traded at 915 to the dollar;
on December 23, after bond rating agencies had downgraded Korean debt from “invest-
ment” to “speculative” grade, the won traded at nearly 2,000 to the dollar. At Korea’s
request, the IMF and other lenders accelerated their disbursements to Korea, and com-
mercial banks in Europe, Japan, and the United States were persuaded to roll over their
short-term claims on Korean banks. (Later, they agreed to a more durable restructuring of
those claims, and the repayment of the claims was then guaranteed by the Korean govern-
ment.)

When seeking IMF support, Thailand, Indonesia, and Korea agreed to keep interest rates
high to prevent their currencies from depreciating further. They also agreed to tighten their
fiscal policies, not with the aim of reducing aggregate demand, but rather to make room
in their budgets for the cost of assisting domestic banks hard hit by the increase in debt-
sevice burdens imposed by the depreciation of their countries’ currencies. These and other
conditions engendered strong political opposition, and the IMF agreed eventually to less
stringent fiscal targets once it was clear that output and tax revenues were falling steeply in
the crisis-stricken countries.

The political problems were most acute in Indonesia. Food prices were rising rapidly
because of a poor harvest, the depreciation of the rupiah, and cuts in food subsidies. In
January 1998, moreover, President Suharto announced a new budget that violated promises
made to the IMF, was forced by intense international pressure to reverse himself, and had to
make additional policy commitments—to break up powerful monopolies and dismantle the
business empires owned by his own family. By this time, however, the rupiah was trading
at 8,650 to the dollar, and it was still depreciating. Indonesians and foreigners alike had lost
confidence in the government’s ability and willingness to deal effectively with the crisis.
The rupiah hit 15,000 to the dollar at the end of January. Indonesian banks and companies
with large foreign-currency debts were plunged into insolvency.

At that point, President Suharto was reported to favor fixing the rupiah to the dollar by
establishing a currency board—a regime much like those in Argentina and Hong Kong,
where the monetary liabilities of the central bank are fully backed by foreign-exchange
reserves and thus rise or fall automatically with the level of reserves. The IMF objected
strongly, warning that it would be imprudent for Indonesia to fix its exchange rate before it
had fixed its financial system. Tensions between Indonesia and the IMF were not resolved
until Suharto was forced to resign in May 1998.
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The Asian crisis proved to be far more severe than had been expected. All of the crisis-
stricken countries suffered large output losses. Millions of workers lost their jobs, and huge
numbers of families slipped into poverty. Some blame the monetary and fiscal policies
required by the IMF. The full story, however, is far more complicated. Because the Asian
countries trade heavily with one another, the crisis tended to feed on itself. Income reduc-
tions in each Asian country reduced other countries’ exports, leading to further reductions
in those countries’ incomes. These effects were compounded by a deep recession in Japan,
which is a major market for the Asian countries’ exports. Finally and most importantly,
the large depreciations of the Asian currencies had devastating effects on heavily indebted
banks and firms. Banks were burdened by bad loans and their own foreign-currency debts,
and they cut back their lending. Companies were likewise burdened by foreign-currency
debt and by rising interest payments on domestic debt, and they could not borrow more.
Economic activity imploded.

In the summer of 1998, the crisis entered a new phase. The output decline in Asia, includ-
ing the recession in Japan, had depressed the prices of raw materials, affecting countries far
from Asia, including Canada and South Africa. In Russia, tax receipts shrank because of
the fall in the price of oil—one of Russia’s major exports. The economic problem was ex-
acerbated by political deadlock. Russia’s parliament, the Duma, blocked reforms proposed
by the government, and capital flight was weakening the ruble. The central bank raised
short-term interest rates to very high levels to defend the ruble, but succeeded mainly in
raising the government’s interest bill and thus enlarging the budget deficit. Hence, Russia
sought help from the IMF. The request was controversial; no one was sure that Russia could
balance its budget and refinance its short-term debt, even with additional IMF financing.
But Russia was seen to be “too important to fail” in political terms, if not “too big to fail”
in economic terms, and it obtained $11.4 billion from the IMF.

This development produced euphoria infinancial markets. Convinced that the ruble would
not be devalued, investors began buying short-term ruble debt to earn the very high interest
rates payable on that debt. No one seemed to notice that Russia had to pay those rates
precisely because the ruble might be devalued—and that is what happened two months
later, when Russia had spent the first installment of the new IMF credit. In mid-August,
Russia let the ruble float and suspended the redemption of its ruble-denominated debt. The
depreciation of the ruble started a run on Russian banks, as depositors sought to withdraw
their rubles and use them to buy dollars. The banks could not pay off their depositors,
because they were large holders of the “frozen” debt. The depreciation of the ruble also
caused a rapid acceleration of inflation.

The crisis in Russia provoked an irrational reaction. Russia was clearly and remarkably
different from other emerging-market countries, yet investors fled from all of them. Interest
rates on Latin American debt rose to record levels, and there was a general “flight to quality,”
as institutional and individual investors sold off risky assets—even high-quality corporate
debt in the United States.14 The markets’ anxieties were heightened when, in September,
Long Term Capital Management, a huge hedge fund, reached the brink of bankruptcy and
had to be rescued by some of its creditors. There was serious talk of a global financial
collapse, and the Federal Reserve responded by cutting U.S. interest rates.

14Some investors were forced to sell off assets, because they had taken large losses in Russia, but others
were scared—not illiquid.
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Although rationality returned gradually, investors were still very wary of emerging-
market countries, and there was deep concern about the situation in Brazil. It had a large
budget deficit and would have to roll over a huge amount of short-term government debt.
Brazil turned to the IMF, promising to cut its budget deficit and reform its pension system,
and the Fund did something unusual. It assembled a $41 billion package and made much
of the money available immediately, rather than doling it out in the usual way, quarter by
quarter, to guarantee fulfilment of the policy commitments made by the country concerned.

At the end of 1998, however, the Brazilian legislature rejected one of the pension reforms
required by the Fund. At the start of 1999, moreover, one of the Brazilian states defaulted on
its debt to the Brazilian government. Hence, investors began to question Brazil’s ability to
cut its budget deficit, and there was a large increase in capital outflows. To avoid a large loss
of reserves, Brazil widened the band in which its exchange rate was allowed to fluctuate,
but the rate fell promptly to the edge of the new band. Two days later, the Brazilian central
bank stopped intervening to defend the exchange rate, and the rate fell further. It was widely
feared, moreover, that the depreciation of the Brazilian currency would provoke an attack
on the Argentine peso, which might then provoke attacks on other currencies—including
those of the Asian countries where the whole crisis began.

In the months that followed, however, the Brazilian legislature adopted most of the reforms
required by the IMF, the inflationary effects of the depreciation were smaller than expected,
and the Brazilian central bank began to reduce interest rates. Brazil suffered a recession, but
it was much milder than the ones in Asia, because Brazil’s financial system did not freeze
up. By the middle of 1999, there were clear signs of recovery, not only in Brazil but also
in some Asian countries. The emerging-market crisis seemed at last to be ending.

SUMMARY

The number of independent exchange rates is always smaller by one than the
number of national currencies. Therefore, it is impossible in principle for all governments
to pursue independent exchange-rate policies. Much of the history recorded in this chapter
can be summarized by look at the ways in which governments have dealt with that problem.

At the end of World War I, the problem was ignored, not solved. Acting on their own,
individual governments chose gold values for their currencies, and the resulting pattern
of exchange rates led to large imbalances. Monetary arrangements broke down soon after
the start of the depression, contributing to the economic damage done by the depression
itself. The Bretton Woods Conference of 1944 tried to develop more orderly exchange-rate
arrangements by establishing the International Monetary Fund to oversee exchange-rate
policies and give balance-of-payments credit to governments that maintainedfixed exchange
rates in the face of temporary balance-of-payments deficits. The IMF would thus deal with
the nth-country problem by supervising national exchange-rate policies.

Matters worked out differently. The IMF could not control exchange-rate policies, al-
though it came to be an important source of balance-of-payments credit. The nth-country
problem was resolved by the willingness of the United States to let other countries adjust
their exchange rates vis-à-vis the dollar. This solution worked well in the decade following
World War II. With the completion of postwar recovery, however, the United States began to
run a balance-of-payments deficit, and the postwar dollar shortage turned into a dollar glut.
Believing that the deficit was temporary, the U.S. government opted mainly for financing

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.020
https://www.cambridge.org/core


490 The Evolution of the Monetary System

rather than adjustment. It was able to postpone adjustment because of the reserve role of
the dollar; surplus countries built up dollar balances instead of buying gold.

But the U.S. balance of payments worsened in the late 1960s, when inflationary pressures
intensified in the United States. In 1971, the United States tried to initiate a general exchange-
rate realignment—a political solution to the nth-country problem. The realignment was
achieved by the Smithsonian Agreement, but it fell apart in 1973, when the United States
tried to devalue the dollar unilaterally. One by one, other governments let their currencies
float.

At first, the float was expected to be temporary, and an attempt was made to design a
new monetary system in which exchange rates would be pegged but more readily adjustable
than under the Bretton Woods system. The nth-country problem would be solved by using
“objective indicators” to signal the need for balance-of-payments adjustment. The effort
failed, however, in the wake of the first oil shock, and the Articles of Agreement of the IMF
were amended to legalize floating exchange rates.

If governments allowed exchange rates to float freely, the floating-rate regime would
represent a market solution to the nth-country problem. There would be no need to reconcile
national exchange-rate targets if governments did not pursue them. But governments have
not allowed exchange rates to float freely. Exchange-rate fluctuations affect their economies
in larger and different ways than had been predicted by the early advocates of floating rates.
In 1978, the members of the European Union established the European Monetary System
to peg the exchange rates connecting their own currencies. The United States intervened
heavily in 1978 to halt a depreciation of the dollar and tightened its monetary policy sharply
in 1979 when the dollar began to depreciate again. Under the Plaza Agreement and Louvre
Accord, moreover, it joined with other major countries in an effort to reverse an appreciation
of the dollar, then to halt the subsequent depreciation.

There is another way to look at the evolution of the international monetary system. Pegged
exchange rates worked well when one large country dominated the monetary system and
followed policies acceptable to the other major countries. This was true before World War I,
when Great Britain led the system; the gold standard was really a sterling standard. It was
also true after World War II, when the United States led the system; the Bretton Woods
system was actually a dollar standard. The EMS likewise functioned well as a pegged-
rate system under German leadership for as long as other EU countries were willing to
adapt to German monetary policy. But when the center country runs into trouble and ceases
to provide an economic environment attractive to its partners, pegged-rate systems break
down. That happened at the start of the 1970s, when the United States ran into economic
problems, partly as a consequence of the Vietnam war. It happened again in the early
1990s, when Germany ran into problems after reunification. By implication, it is hard
to establish or maintain a pegged-rate regime when there is no single leader. That was
true between the two world wars, when Great Britain could no longer exercise leadership
and the United States was not ready to do so. It is also true today, in a world dominated
by three leading powers—the United States, the European Union, and Japan. They can
cooperate closely from time to time, as in 1985 under the Plaza Agreement, and in the late
1980s under the Louvre Accord. But informal arrangements of this sort tend to be quite
fragile.

In addition to illustrating the problem of maintaining leadership in a pegged-rate sys-
tem, the EMS crisis of 1992–93 illustrates the difficulty of defending pegged exchange rates
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under conditions of high capital mobility. When exchange rates are seen to befirmly pegged,
investors are tempted to exploit interest-rate differences without covering their foreign-
currency exposure. When doubts arise about the durability of those pegged exchange rates,
investors rush for cover, and the size of the resulting capital flows can produce the very
exchange-rate changes that the investors fear. This happened in Europe in 1992–93; it hap-
pened in Mexico in 1995; and it happened again in Asia in 1997–98. These major currency
crises reopened the debate about the benefits and costs of dismantling restrictions on capital
movements, the appropriate exchange-rate arrangements for emerging-market countries,
and the policies that should be adopted in the event of a currency crisis. We will return to
these issues in the next chapter.
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Developing Country Debt and Economic Performance (Chicago: University of Chicago Press, 1989),
chs. 1, 6, 8, and 9. On the case for debt reduction, see Paul R. Krugman, Currencies and Crises
(Cambridge, Mass.: MIT Press, 1992), chs. 7–8.

The evolution of the EMS and the 1992–93 crisis are analyzed in Daniel Gros and Niels
Thygesen, European Monetary Integration (New York: Addison Wesley Longman, 1998); see also
Barry Eichengreen and Charles Wyplosz, “The Unstable EMS,” Brookings Papers on Economic
Activity, 1 (1993), and William H. Buiter, Giancarlo M. Corsetti, and Paolo A. Pesenti, Interpreting
the ERM Crisis: Country-Specific and Systemic Issues, Princeton Studies in International Finance, 84
(Princeton, N.J.: International Finance Section, Princeton University, 1998).

On the Mexican crisis of 1994–95, see David Folkerts-Landau et al., International Capital
Markets 1995 (Washington, D.C.: International Monetary Fund, 1995), and Sebastian Edwards, “The
Mexican Peso Crisis: How Much Did We Know? When Did We Know It?,” Working Paper 6334
(Cambridge, Mass.: National Bureau of Economic Research, December 1997). On the Asian Cri-
sis of 1997–98, see Charles Adams et al., International Capital Markets 1998 (Washington, D.C.:
International Monetary Fund, 1998), and World Bank, Global Economic Prospects and the Develop-
ing Countries (Washington, D.C.: International Bank for Reconstruction and Development, 1999),
ch. 2. For two interpretations of the Asian crisis, see Steven Radelet and Jeffrey D. Sachs, “The East
Asian Financial Crisis: Diagnosis, Remedies, Prospects,” Brookings Papers on Economic Activity, 1
(1998), and Morris Goldstein, The Asian Financial Crises: Causes, Cures, and Systemic Implications
(Washington, D.C.: Institute for International Economics, 1998).

More readings on some of these subjects are listed at the end of the next chapter.
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QUESTIONS AND PROBLEMS

(1) The Bretton Woods system aimed at avoiding a repetition of policy mistakes made in
the 1920s and 1930s. Focusing on the experience of the 1950s and 1960s, indicate ways in which it
succeeded and ways in which it failed.

(2) “When the United States began to run large current-account deficits in the 1980s, it was
fortunate in being able to attract large capital inflows.” Criticize this statement.

(3) When the United States closed the gold window in 1971, the secretary of the Treasury
told other governments that “the dollar is our currency but your problem.” In the 1980s, another U.S.
official answered foreign critics of U.S. policy by saying that “we’ll take care of our exchange rate;
you take care of your exchange rate.” Comment.

(4) An appreciation of the Deutsche mark would have reduced inflationary pressures pro-
duced by German unification, but there was another reason for wanting an appreciation—the increase
in the German budget deficit. Explain.

(5) The dollar began to depreciate in 1985, but the U.S. current account did not improve
until 1988. Explain the lag.

(6) When the center country in a pegged-rate system seeks to change its exchange rate, it
may have to break the rules of the system. Use the cases of the United States in 1971 and Germany in
1992 to illustrate this statement. How were their situations similar? How were they different? What
rules, if any, did they break?

(7) “The Brady plan for debt reduction was a mistake. By imposing losses on the banks, it
will make it harder for the debtor countries to borrow again. By using IMF and World Bank credit to
finance debt-reduction agreements, it shifted the risk of lending from the banks to the taxpayers of
the developed countries. And it was morally wrong. Borrowers should pay their debts.” Explain and
comment.

(8) The EMS countries widened their exchange-rate band from 2 1
4 percent to 15 percent

in 1993 in order to deter speculation. Emerging-market countries have been urged to introduce more
exchange-rate flexibility in order to increase the riskiness of foreign-currency borrowing. Explain.
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The Future of the
Monetary System

INTRODUCTION

The history of the monetary system, outlined in Chapter 19, is the story of sharp
shifts in exchange-rate arrangements. The present system, moreover, spans a wide variety
of exchange-rate arrangements.

Recall British monetary history. Great Britain returned to the gold standard in 1925,
fixing the value of the pound in terms of gold. It abandoned the gold standard in 1931,
letting the pound float. Britain joined the International Monetary Fund in 1945, and the
pound was pegged to the dollar, although it was devalued twice, in 1949 and 1967. When
the United States closed the gold window in 1971, the pound was allowed to float, but it was
pegged a few months later under the Smithsonian Agreement. It was allowed to float again
in 1972, however, six months before the final breakdown of the Bretton Woods system, and
it continued to float until 1990. At that point, Britain joined the exchange-rate mechanism
of the EMS, only to depart during the 1992 crisis.

Under the Articles of Agreement of the IMF, member countries may adopt “exchange
arrangements of their choice” but must notify the IMF of any change in those arrangements.
Table 20-1 summarizes the arrangements reported by 139 countries that have been members
of the IMF since 1982. Note, first, the wide variety of exchange-rate arrangements used in
1997, when 67 countries had pegged rates of one sort or another, 43 countries had float-
ing rates, and 29 countries had intermediate arrangements. Note, next, the large differences
among types of countries. Although 13 industrial countries had pegged-rate arrangements in
1997, all but one of them were members of the EMS, with pegged rates among themselves
but floating rates vis-à-vis other countries’ currencies. Yet 54 of the 117 developing coun-
tries had pegged-rate arrangements in 1997. Note, finally, the migration to exchange-rate
flexibility among the developing countries. At the start of the 15-year period covered by
the table, 95 developing countries had pegged-rate arrangements; by 1991, the number
had fallen to 71; and by 1997, it had fallen to 54. Furthermore, the number of developing
countries with independently floating rates had risen from 8 in 1982 to 36 in 1997.
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494 The Future of the Monetary System

Table 20-1. Exchange-Rate Arrangements at End of Year, 1982, 1991, and 1997

Industrial Countries Developing Countries

Arrangement 1982 1991 1997 1982 1991 1997

Pegged-rate arrangements:
To single foreign currencya — — — 63 42 34
To “basket” of currenciesb 4 5 1 32 29 20
Members of EMS 8 10 12 — — —

Other managed arrangementsc 6 2 2 14 25 27
Independently floating 4 5 7 8 21 36

Total 22 22 22 117 117 117

Source: Adapted from International Monetary Fund, International Financial Statistics (various is-
sues). Includes all countries that were IMF members at the end of 1982 (except Cambodia, Hungary,
Laos, Romania, Vietnam, and Yugoslavia).
aIncludes countries with exchange rates limited in terms a single foreign currency.
bIncludes countries with exchange rates pegged to the SDR.
cIncludes countries with exchange rates adjusted in accordance with certain indicators.

A number of questions arise. What do countries gain from pegging? What do they gain
from floating? Why might the answers differ between groups of countries? Why have
countries changed their exchange-rate arrangements?

Previous chapters of this book offered partial answers. We saw, for example, that a change
in the real exchange rate is an optimal response to an expenditure-switching disturbance. We
also saw how exchange-rate arrangements affect the functioning of domestic policies and a
country’s freedom to pursue an independent monetary policy. In Chapter 19, moreover, we
saw that changes in the exchange-rate regime may reflect policy errors in the key-currency
countries. The collapse of the Bretton Woods system in the early 1970s resulted from the
weakening of the American competitive position in the late 1960s, which resulted in turn
from policy mistakes in dealing with the economic consequences of the Vietnam War.
The EMS crisis of 1992–93 was due in part to the tightening of German monetary policy
provoked by inflationary pressures in Germany, which resulted in turn from policy mistakes
in dealing with the economic consequences of German unification.

But these explanations may not go far enough. Critics of the Bretton Woods system
say that it was undermined by the basic defects of the system itself. They recall the point
made by Robert Triffin, that the system allowed the United States to finance its balance-of-
payments deficits by accumulating dollar liabilities to other countries and that the growth
of those liabilities undermined confidence in the dollar. Other critics argue that the United
States might not have made the policy mistakes that led to the collapse of the Bretton
Woods system if the system had not allowed it to exploit the reserve-currency role of
the dollar; if it had been obliged to pay out reserves, not allowed to accumulate dollar
liabilities, it might have acted sooner and more decisively to eliminate its balance-of-
payments deficit.

Changes in the economic environment may also explain some of the changes in exchange-
rate arrangements. The increase in the number of countries with floating exchange rates
shown in Table 20-1 may be due in part to the increasing international mobility of capital.
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We have already seen that high capital mobility makes it especially difficult for a country
to conduct an independent monetary policy under a pegged exchange rate.

One clear lesson does emerge from monetary history. When governments have sought
to improve or reform the international monetary system, they have usually tried to move to
pegged exchange rates. They reinstated the gold standard at the end of World War I. They
set up the Bretton Woods system at the end of World War II. And when that system broke
down in the 1970s, the Committee of Twenty tried to devise a new system of “stable but
adjustable” exchange rates. The currency crises of the 1990s led to proposals for a “New
Bretton Woods” to achieve more exchange-rate stability among the industrial countries,
and emerging-market countries were urged to adopt more robust regimes, such as regional
currency unions resembling the European monetary union or one-way currency unions,
under which an emerging-market country would tie its currency tightly to a major foreign
currency or replace its currency entirely with that of a foreign country. Yet the same crises
also led to calls for greater exchange-rate flexibility. Most of the countries hard hit by the
crises of the 1990s had pegged or tightly managed rates, which are particularly vulnerable
to speculative attacks.

THE ISSUES

Where do these observations lead us? What can we say about the future of the
monetary system? We will focus on these issues:

• The benefits and costs of fixed and floating exchange rates.

• The causes, prevention, and management of currency crises.

• The logic and limits of the case for full-fledged monetary unions.

• The reasons for coordinating national policies among the major industrial coun-
tries.

• The case for managing exchange rates among the key currencies.

The logic of this sequence will become quite clear as we go along.

EVALUATING EXCHANGE-RATE REGIMES

Three propositions should be borne in mind when trying to evaluate exchange-rate
regimes.

First, the choice of regime involves or requires a choice among ways of resolving the
nth-country problem. In any group of countries, large or small, the number of countries
and currencies always exceeds the number of independent exchange rates. Therefore, large,
interdependent economies must choose their exchange-rate regime collectively, and they
must also devise a method for conflict avoidance or conflict resolution.

Second, the choice among exchange-rate regimes typically involves a choice among
second-best ways of making exchange-rate changes. Under a pegged-rate regime, rates are
not altered often enough. Under a floating-rate regime, they may be altered too often and by
excessive amounts. Hence, the choice among regimes should be governed in part by their
ability to make exchange-rate changes when they are needed and avoid them when they are
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not needed. The “need” for such changes can be defined, in turn, by assessing the likelihood
of long-lasting conflict between internal and external balance—the sort of conflict that can
best be resolved by a permanent change in the real exchange rate.

Third, comparisons between extreme cases, fully fixed exchange rates and freely floating
rates, are useful in highlighting benefits and costs but less useful in comparing the options
that governments actually face. Few countries have maintained fully fixed rates for more
than a decade. Britain and France devalued their currencies twice under the Bretton Woods
system, and Germany revalued its currency twice. Japan was the only major country that
kept its exchange rate fixed from the end of World War II until the Bretton Woods system
broke down in 1971. In the floating-rate era that followed, moreover, the major industrial
countries swung between freely floating rates and intensive management. They were not
always content with the judgments made by foreign-exchange markets.

The Small-Country Case

When comparing the merits of fixed and floating exchange rates, it is easiest to
start with a small economy, too small to affect economic conditions in other countries and,
by implication, too small for its choice of exchange-rate regime to have much effect on
other countries’ exchange rates.

If the Hungarian forint were allowed to float freely, changes in forint exchange rates
would not cause big changes in the effective (average) exchange rates for the euro, pound,
or dollar. But the converse is not true. The effective exchange rate for the forint will be
affected substantially by other countries’ exchange-rate arrangements. The dollar floats
against the euro, so pegging the forint to the euro will cause it to float against the dollar;
if instead the dollar were pegged to the euro, pegging the forint to the euro would also peg
it to the dollar. (That is why many countries covered by Table 20-1 peg their currencies to
“baskets” of foreign currencies rather than a single foreign currency.)

Chapter 17 presented a monetary model in which prices and wages were perfectlyflexible.
In that sort of world, it would be hard to choose between fixed and floating exchange rates,
because the nominal exchange rate could not affect the real rate. A small country capable
of exercising firm control over its money supply and thus capable of maintaining stable
prices might therefore prefer a floating rate. If other countries failed to achieve as much
price stability, the floating rate would insulate the country from their failure. If the country
is prone to make mistakes in monetary policy, however, it might prefer a pegged exchange
rate. It could then count on changes in reserves to offset fluctuations in its money supply.

When wages and prices are sticky, by contrast, a change in the nominal exchange rate
may be the simplest way to change the real exchange rate. This conclusion argues for some
form of exchange-rate flexibility; it makes more sense to change a single price—the price
of foreign currency—than wait for market forces to change all other prices.

A freely floating rate, however, may impart too much flexibility to the nominal exchange
rate and thus to the real rate. The foreign-exchange market cannot know or care about
the nature of the underlying shock to which the market is responding—whether it is a
switch in expenditure, which can best be offset by changing the real rate, or a change in
expenditure, which can be amplified by changing the real rate. With a freely floating rate,
moreover, disturbances arising in asset markets are transmitted directly to goods markets.
An appreciation of the domestic currency due to a capital inflow switches expenditure
from domestic to foreign goods, reducing output and employment in industries producing
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traded goods. That is what happened to the United States in the early 1980s, when the
dollar appreciated hugely and provoked a surge of protectionist pressures. We have also
encountered several reasons for believing that floating rates will tend to overshoot their
long-run equilibrium levels.

These are valid objections to floating exchange rates, but they are not decisive. Govern-
ments may be more fallible than markets. They may allow too little exchange-rate flexibility
by doggedly defending pegged exchange rates. The dynamics of the game played in the
foreign-exchange market tempts them to do that—to say that there will never be a change in
the exchange rate. Having made a commitment of that sort, it is then hard to change the rate
without embarrassment, even when there are strong reasons for doing so.1 The resulting risk
of excessive rigidity is, of course, compounded when a government uses an exchange-rate
commitment to enhance the credibility of its monetary policy.

Three more considerations bear on the choice between fixed and floating rates. They
pertain to the nature of price and wage stickiness, the shocks affecting a particular economy,
and the quality of domestic policies.

Two Types of Price Stickiness

When prices and wages are sticky in nominal terms, changes in the nominal ex-
change rate will change the real exchange rate; they are, indeed, the fastest way to change
it. Even in this case, however, the real rate may not change as rapidly as the nominal rate.
Recall a point made in Chapter 14 about “pricing to market” by foreign firms with large U.S.
markets. Whereas the pricing policies of American firms depend primarily on conditions
in the firms’ home markets, the pricing policies of Japanese and other foreign firms depend
on conditions in the firms’ export markets and on expectations about future conditions.
Therefore, a depreciation of the dollar reduces the foreign-currency prices of U.S. exports
but may be slow to raise the dollar prices of U.S. imports; foreign firms may reduce the
home-currency prices of their exports in order hold down their dollar prices and defend
their market shares, especially when they expect the depreciation to be reversed. Hence,
changes in the real exchange rate for the dollar tend to lag behind changes in the nominal
rate for the dollar.

When prices and wages are sticky in real terms, by contrast, a change in the nominal
exchange rate cannot affect the real rate. Because it raises the home-currency price of
imports, a depreciation of the nominal rate raises the cost of living. The increase in the cost
of living tends to raise the nominal wage rate, as workers try to keep their real wage from
falling, and the higher wage rate pushes up producers’ prices. The real exchange rate does
not change. These processes are very strong in countries where nominal wage rates are
tied tightly to the cost of living. They are also strong in very open economies, where
changes in the nominal exchange rate have large effects on the cost of living. That is
why many small developing countries peg their exchange rates rigidly, forswearing the
use of exchange-rate changes for balance-of-payments adjustment. But the practice is not
confined to those countries. Some of the smaller European countries used to peg their
currencies to the Deutsche mark and thus tied their monetary policies to German policy.

1These difficulties could be reduced if governments could make contingent commitments, promising
not the devalue unless certain events occurred. But that would not be easy. It would be hard to state
precisely the circumstance under which the currency would be devalued or anticipate all of the relevant
contingencies.
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Belgium and the Netherlands did this within the EMS; Austria did it long before it joined
the EMS.

Two Types of Shocks

Floating exchange rates would be attractive if expenditure-switching shocks were
large and frequent compared to expenditure-changing shocks. We would not need to worry
about the ability of the foreign-exchange market to change exchange rates when that would
be optimal and to stabilize exchange rates when they should not change. We might still worry
about overshooting, however, and the ability of the foreign-exchange market to distinguish
between permanent and transitory shocks. When a shock is permanent, labor and capital
must be reallocated, and a prompt change in the real exchange rate will accelerate the
process. When a shock is transitory, there is no need to redeploy resources and thus no need
to change the real rate.

Floating rates would likewise be attractive if governments were able to distinguish
among types of shocks and could deal with expenditure-changing shocks by adjusting
their macroeconomic policies. In the language of Chapter 14, the governments would
maintain internal balance, and the foreign-exchange market would maintain external
balance by adjusting the exchange rate to offset expenditure-switching shocks.2 Unfor-
tunately, this division of labor does not work very well. Internal balance is not easy to
define unambiguously, because it has several dimensions; policies to stabilize output and
employment can ignite inflation, and policies to fight inflation can be costly in terms
of output and employment. Furthermore, few countries can adjust their fiscal policies
quickly, and monetary policies, although more flexible, may be less effective in raising
output and employment than in reducing inflation. Finally, many economists would argue
that the largest fluctuations in expenditure reflect mistakes in fiscal and monetary poli-
cies, not autonomous changes in private-sector spending, and that the largest movements
in floating exchange rates have been due to these mistakes. Hence, participants in the
foreign-exchange market must spend much time forecasting policy changes (or, at one re-
move, forecasting other participants’ forecasts), rather than forecasting truly autonomous
shocks.

Exchange-Rate Arrangements and the Quality of Policies

It is impossible to keep exchange rates fixed when governments fail to control
inflation, and that has been the case in many developing countries. Accordingly, many of
those countries have moved from pegged exchange rates to more flexible arrangements.

2If all governments were able to maintain internal balance, however, it might not be necessary to
change exchange rates often in order to maintain external balance. From the standpoint of a single,
small economy, fluctuations in foreign demand represent expenditure-switching shocks even though
they are really departures from internal balance in the outside world, and exchange-rate changes are
needed to offset them. If foreign governments were able to eliminate those fluctuations, the small
country would have only to face pure expenditure-switching shocks, reflecting changes in tastes
or technology. Such shocks may be fairly rare and may develop gradually enough to be offset by
changing the prices of the relevant goods rather than changing exchange rates. In large, diversified
economies, moreover, the shocks impinging on individual goods markets may average out across those
markets and thus have little impact on the current-account balance, reducing the need for exchange-
rate changes. Accordingly, well-diversified economies with well-behaved governments might favor
pegged exchange rates.
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Table 20-2. Exchange-Rate Arrangements and Inflation in Selected Developing
Countries.

Inflation Rate

Country Group (and Number of Countries) 1981–83 1988–90

Stayed with pegged-rate arrangement (24) 10.2 9.3
Stayed with flexible-rate arrangement (14)a 30.5 143.3
Changed exchange-rate arrangement (25)b 40.5 283.5

Source: Peter B. Kenen,“Financial Opening and the Exchange Rate Regime,” in H. Reisen
and B. Fischer, eds., Financial Opening (Paris: OECD Development Centre, 1993). The
63 countries covered are countries in Table 20-1 with populations larger than 2 million
for which it was possible to calculate inflation rates in the relevant years; the first group
includes countries that switched between various pegged-rate arrangements, and the sec-
ond includes countries that switched between various flexible-rate arrangements.
aWhen Brazil is deleted, because of its very high inflation rate, the averages fall to 24.0
percent in the first period and 28.5 percent in the second.
bWhen Argentina and Peru are deleted, because of their very high inflation rates, the
averages fall to 31.5 percent in the first period and 57.7 percent in the second.

This was the big change shown in Table 20-1, and Table 20-2 suggests that there is indeed
a close link between a country’s ability to maintain price stability and its ability to fix its
exchange rate. In each three-year period covered by the table, the countries that changed
their exchange-rate arrangements were those that had the highest inflation rates, and most
of them moved from pegged to flexible exchange rates.

A few high-inflation countries went the other way, however, in an effort to “import” price
stability by pegging their exchange rates. Israel, Poland, and Argentina belong to this group.
Some of these countries failed to achieve price stability and have since returned to more
flexible arrangements. Nevertheless, their strategy deserves attention. First, it resembles the
strategy adopted by France and Italy in the 1980s, a strategy that turned the EMS into a
rigid exchange-rate regime. Second, it reflects a basic change in the way we think about
exchange-rate arrangements.

Most books dealing with the monetary system, including this one, stress the ways in which
the exchange-rate regime affects the transmission of shocks and policies from country to
country. In other words, they seek to understand the effects of the exchange-rate regime
on economic interdependence. During the 1980s, however, economists and governments
began to ask how the exchange-rate regime might affect the quality of national policies,
most notably the quality of monetary policies. This approach produced three arguments for
fixed exchange rates.

The first argument looks to a combination of exchange-rate pegging and asset-market
arbitrage to minimize the impact of mistakes in monetary policy. Recall a point made
frequently in earlier chapters. Under a pegged exchange rate, high capital mobility limits
the influence of monetary policy on the domestic economy, and perfect capital mobility
deprives it of any influence whatsoever. Those who believe that central banks can conduct
sensible monetary policies view this result as a cost of exchange-rate pegging; those who
believe that central banks are likely to make policy mistakes view the same result as a benefit
of exchange-rate pegging. But the argument assumes implicitly that capitalflows are passive,
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responding in the main to interest-rate changes resulting from central-bank policies, so that
they serve to stabilize the money supply. When economic or political uncertainties affect
investors’ expectations, as in the Mexican and Asian crises of the 1990s, capital flows can
be very volatile, causing movements in reserves that are hard to sterilize, and they can
destabilize the money supply.

The second argument looks to a combination of exchange-rate pegging and goods-market
arbitrage to combat inflation by tying down the prices of traded goods. It has been invoked
in two contexts. In Latin America, advocates of “heterodox” stabilization argued that in-
flation can be ended abruptly by freezing wages and prices temporarily and pegging the
exchange rate to forge tight links between domestic and foreign prices. These measures
cannot stop inflation permanently but can perhaps alter expectations temporarily and thus
buy time for “orthodox” monetary and fiscal policies to banish inflation permanently. In
Central and Eastern Europe, exchange-rate pegging and trade liberalization were seen as
an efficient way to“import” sensible prices into countries where prices had been badly
distorted by central planning. This strategy was adopted by Poland in 1990, and it cut
inflation sharply. Unfortunately, pegged exchange rates and trade liberalization cannot sta-
bilize the whole price level or hold down the wage rate. They can keep the prices of traded
goods from rising, but cannot tie down the prices of nontraded goods, and higher prices for
those goods can drive up wages, making domestic producers less competitive. The trade
balance tends to deteriorate, impairing confidence in the sustainability of the pegged ex-
change rate. For this and other reasons, Poland moved to a more flexible exchange rate in
1991.

The third argument would use exchange-rate pegging to make monetary policy more
credible. It was the main theme of the literature on the EMS, discussed in Chapter 19.
Participation in the EMS was seen as a way to promise that a country’s monetary pol-
icy would not differ greatly from German policy and thus to “borrow” credibility from
the Bundesbank’s commitment to price stability. The argument, however, implies that a
commitment to exchange-rate stability will be more credible than a straightforward com-
mitment to price stability. Why should this be true? Clearly, a commitment to exchange-
rate stability is more transparent and easier to monitor. But these features bear mainly
on accountability, not credibility. A commitment to exchange-rate stability will not be
more credible than a commitment to price stability unless it is more costly to abandon
a pegged rate than abandon the effort to eliminate inflation. That was probably true un-
der the Bretton Woods system, when a decision to devalue reduced the political life
expectancy of a finance minister.3 It may not be equally true today, because govern-
ments have more freedom to choose, change, and customize their exchange-rate arrange-
ments.

Furthermore, the use of a pegged exchange rate to buy credibility is a high-risk strategy.
When a government pegs the exchange rate, it deprives itself of the policy instrument
most useful in offsetting the effects of previous inflation and of the additional inflation that
typically occurs before the price level can be stabilized. Therefore, those who advocate
exchange-rate pegging as a device to bring down the inflation rate tend now to agree that a
country adopting this tactic should follow the Polish example. It should not adopt a pegged
exchange rate without also adopting an “exit strategy” aimed at reintroducing exchange-rate

3See Richard N. Cooper, Currency Devaluation in Developing Countries, Essays in International
Finance 86 (Princeton, N.J.: International Finance Section, Princeton University, 1971).
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flexibility after the pegged rate has helped to bring down inflation. To this end, a government
must distinguish clearly between the price-stabilizing effect of a pegged exchange rate and
the credibility-enhancing effect. If it fails to draw that distinction, it may be unduly reluctant
to move to more flexibility for fear of losing credibility. Mexico and Thailand made this
mistake in the 1990s; they clung tenaciously to pegged rates until they were forced to
abandon them. The loss of credibility that results from retreating in the face of speculative
pressures may be much larger than the loss imposed by moving voluntarily to moreflexibility
before the viability of a pegged rate is undermined by slowly rising prices or by speculative
pressures reflecting economic or political uncertainties.

The Large-Country Case

Two complications arise when we turn to the large-country case. First, a large
country cannot peg or float its exchange rate without affecting its partners’ exchange-rate
arrangements. This is the familiar nth-country problem; large countries must choose their
exchange-rate arrangements jointly or, at least, consistently. Second, a large country cannot
alter its policies without affecting its partners’ economies and may therefore provoke policy
responses that can keep it from achieving its own objectives. The exchange-rate regime
affects the form taken by policy interdependence but does not greatly affect the extent of
policy interdependence.

In Chapter 19, we saw that the major industrial countries have tried many ways of solving
the nth-country problem. Under the Bretton Woods system, governments were not supposed
to change their exchange rates without the consent of the IMF, but this rule was not enforced.
The nth-country problem was resolved in practice by the passivity of the United States,
which did not have an active exchange-rate policy of its own. This asymmetrical solution
broke down, however, when the United States could no longer afford to be passive but could
not devalue the dollar on its own. It had to change the whole institutional framework—a
process that began in August 1971 with the closing of the gold window and ended in
December 1971 with the Smithsonian Agreement, which represented a political solution to
the nth-country problem.

The history of the EMS was not very different. It was supposed to function symmetrically;
no country could change its exchange rate without the consent of the rest. But it actually
functioned asymmetrically; EMS members were able to adjust their exchange rates vis-à-vis
the Deutsche mark because the Bundesbank attached less importance to the maintenance of
a fixed exchange rate than to the maintenance of domestic price stability. The analogy can
be carried further. When Germany tried to achieve a general exchange-rate realignment in
September 1992 and ran into opposition, it had to adopt tactics that damaged the framework
of the EMS itself.

If exchange rates were allowed to float freely, without any intervention, the task of
solving the nth-country problem would be shifted to the foreign-exchange market. There
would be no need to negotiate exchange-rate realignments and no need for the IMF to
review the exchange-rate policies of governments, because they would have none. Why,
then, have governments been so strongly averse to freely floating rates? Why have they tried
to establish pegged-rate regimes or, at least, to manage exchange rates rather than allow
them to float freely?

A political scientist might answer that the costs of trying to organize the monetary system
are fairly low, compared to the costs of organizing and maintaining other international
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arrangements. Less political capital had to be invested in an arrangement such as the EMS
than in an arrangement such as the EU itself. But a rational government will not invest
any political capital in an exchange-rate regime unless it expects to derive some benefit
from it. We have therefore to ask what benefits governments expect to derive from fixing
or managing exchange rates.

If freely floating exchange rates were to follow purchasing-power parity, it would be hard
to justify any interference with them. Nominal rates would change smoothly and gradually,
in response to differences in national inflation rates, and real exchange rates would be
stable. In a world of high capital mobility, however, changes in nominal exchange rates
reflect events and expectations in asset markets, and those expectations can be very volatile.
In the words of Michael Mussa, an advocate of floating rates:4

I have long been sympathetic to the view that the behavior of asset prices,
including exchange rates, is afflicted by some degree of craziness. Many aspects
of human behavior impress me as being not entirely sane, and I see no reason
why the behavior of asset prices should be a virtually unique exception.

As goods prices are sticky, moreover, real and nominal exchange rates move together, so that
the volatility of expectations affects the behavior of the real economy. Three consequences
are cited frequently. First, the uncertainty produced by exchange-rate fluctuations can act
as a tax on trade; it can reduce the volume of trade itself and, more importantly, discourage
investment in the production of traded goods. Second, movements in real exchange rates
affect output and employment in export and import-competing industries. Labor and capital
must be reallocated, which is costly in itself, and the reallocation must be reversed when the
exchange-rate movement is reversed. The output and employment effects of exchange-rate
swings also lead to political pressures for changes in trade policies—for subsidies and other
export-promoting measures and for tariffs and other import-reducing measures.

Research on the effects of exchange-rate uncertainty has not adduced strong evidence that
uncertainty reduces the volume of trade or investment in the production of traded goods.
Some studies have found trade-reducing effects, but they are not large. It is even harder
to adduce quantitative evidence on the strength of the link between exchange-rate fluctua-
tions and the ebb and flow of protectionist pressures. Studies of U.S. exchange-rate policy,
however, suggest that the most prominent attempts to reduce the value of the dollar—the
1971 Smithsonian Agreement and the 1985 Plaza Agreement—reflected fears that Congress
would impose trade barriers in response to political pressures produced by previous appre-
ciations: the gradual appreciation in the late 1960s and the more dramatic one in the early
1980s. More generally, governments appear to regard exchange-rate stability as a public
good, because it helps them stabilize trade-policy arrangements.

In the years immediately after the collapse of the Bretton Woods system, the major in-
dustrial countries favored an early return to pegged exchange rates, and the Committee of
Twenty sought to design a viable, symmetrical successor to the Bretton Woods system.
Its failure and the reasons were discussed in Chapter 19, and there has been no compara-
ble effort since. In fact, the major countries have even retreated from the limited form of
exchange-rate management embodied in the 1987 Louvre Accord.

4Michael L. Mussa, Exchange Rates in Theory and in Reality, Essays in International Finance 179
(Princeton, N.J.: International Finance Section, Princeton University, 1990), p. 7.
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CAPITAL MOBILITY, CONFIDENCE, AND CURRENCY CRISES

At the start of this chapter, high capital mobility was cited as one of the reasons for
the shift to floating exchange rates shown in Table 20-1. The reason given there was the fun-
damental conflict between exchange-rate pegging and monetary autonomy under conditions
of high capital mobility. But there are two other ways in which high capital mobility adds
to the attractiveness of exchange-rate flexibility. First, exchange-rate flexibility can help a
country deal effectively with the economic problems posed by large capital inflows. Second,
it can reduce a country’s vulnerability to speculative attacks like those that occurred in the
1990s. The prevalence and virulence of those attacks has led some economists to argue that
pegged-rate regimes are no longer viable—that governments will have to choose between
floating exchange rates and full-fledged monetary unions.5

We start with the capital-inflow problem, turn next to the causes of currency crises, and
then examine measures adopted or proposed to deal with those crises. Thereafter, we will
look at monetary unions and ask what lessons can be drawn from the European case—the
monetary union launched in 1999.

The Capital-Inflow Problem

Consider a country that starts to experience a large capital inflow and, therefore,
an increase in the foreign demand for its currency.

If its government has reason to believe that the inflow is temporary and will be followed
soon by a large outflow, it will want to prevent the inflow from having long-lasting effects
on the domestic economy. It should then “bank” the inflow by intervening on the foreign-
exchange market to keep its currency from appreciating and, in the process, acquiring the
reserves it will need later on, when the inflow gives way to an outflow and it must keep
its currency from depreciating. Even if it does not expect a subsequent outflow but cannot
be sure that the inflow will last long, it may still want to bank part of the inflow and thus
limit its effects on the domestic economy. In both cases, of course, it should sterilize the
monetary effects of its intervention, to prevent the money supply from rising and raising
the price level; otherwise its real exchange rate will appreciate.

If, instead, the government believes the capital inflow will continue, it will want to take
full advantage of the opportunity afforded by the inflow. It will want to “spend” the inflow
by allowing imports to rise and using the additional imports, directly or indirectly, to step
up domestic investment. In effect, it will use the inflow to raise future output. (Investment
may rise automatically if the capital inflow involves foreign direct investment or facilitates
borrowing by domestic firms. In too many cases, however, capital inflows lead to less
productive forms of spending—an increase in consumption or a real-estate boom.)

To take full advantage of the inflow, however, by increasing imports or diverting domestic
resources from the production of exports to the production of capital goods, the government

5See, e.g., Barry Eichengreen, InternationalMonetary Arrangements for the 21st Century (Washington,
D.C.: The Brookings Institution, 1994). Eichengreen is careful to qualify his argument. He does not
say that countries will have to choose between freely floating rates and monetary unions. Some forms
of exchange-rate management may be compatible with high capital mobility. But attempts to peg
rates firmly within narrow bands, the practice followed under the Bretton Woods system and in the
EMS until mid-1993, are, in his view, doomed to failure. Eichengreen concedes, however, that it may
be hard to form full-fledged monetary unions, and we will see why when we examine the European
monetary union.
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must let the real exchange rate appreciate. To this end, it can refrain from intervening on
the foreign-exchange market and thus let the nominal rate appreciate, taking the real rate
with it. Alternatively, it can intervene to prevent the nominal rate from changing but refrain
from sterilization; the money supply will rise, raising the price level and causing the real
exchange rate to appreciate even though the nominal exchange rate has not changed. Either
way, the appreciation of the real rate will switch expenditure from domestic to foreign
goods, raising imports and reducing exports. The country will run a current-account deficit
and thus spend the capital inflow.

If a government is uncertain about the likely duration of a capital inflow, it may follow a
mixed strategy, banking some of the inflow and spending the rest. That is what Mexico did
in the early 1990s. The peso appreciated in real terms and the current-account deficit grew,
but Mexico also built up its reserves. It did not spend all of the capital inflow.

Faced with two ways of allowing the real exchange rate to appreciate—letting the nominal
rate appreciate or letting the price level rise—what should a government do? There are two
reasons for letting the nominal rate appreciate.

First, it is easier to reverse a change in the nominal rate. When a capital inflow ceases
and a country must reduce its current-account deficit, it must engineer a depreciation of the
real rate. That can be done more easily by letting the nominal rate depreciate than by trying
to reduce the domestic price level.

Second, an appreciation of the nominal rate serves as a vivid reminder that foreigners
who buy domestic securities and residents who borrow in foreign currency are incurring
exchange-rate risk. The same point was made in Chapter 19. A country that pegs its exchange
rate in the face of a capital inflow runs the risk of encouraging foreign investors and domestic
borrowers to take on excessive exposure to exchange-rate risk, and the country may then
face serious problems if it has spent a large part of the inflow. It will not have enough
reserves to finance a subsequent capital outflow and will have to let its currency depreciate.
We have seen what this can mean—a run on the country’s currency, a huge depreciation,
and output losses like those suffered by the Asian countries when insolvent banks stopped
lending and insolvent firms stopped borrowing.

A flexible exchange rate, by itself, may not prevent excessive risktaking by foreign
investors or domestic borrowers. It might be necessary to regulate foreign-currency bor-
rowing, especially by banks, or even to impose outright limits on that sort of borrowing
in countries where banks are not adequately supervised. It is widely agreed, however, that
exchange-rate pegging invites excessive risktaking, with costly consequences. Some of the
crisis-stricken countries in Asia will have to spend huge sums, amounting to more than 20
percent of GDP, to rebuild their banking systems. Excessive risktaking also played a large
role in the EMS crisis of 1992. Foreign funds had poured into Italy, where interest rates
were relatively high, and investors, convinced that the lira would not be devalued, did not
cover their exposure. The run on the lira that followed, when investors began to believe that
the lira might be devalued, triggered the EMS crisis.

The Causes and Costs of Currency Crises

The policy choices and problems posed by large capital inflows are simpler and
less painful than those posed by a cessation of capital inflows like the one suffered by
Mexico in 1994 or a reversal of inflows like the ones suffered by Thailand and other
Asian countries in 1997 and 1998. Here, again, however, exchange-rate flexibility can
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help. Suppose that a country has chosen to spend a large part of a capital inflow, has
allowed its real exchange rate to appreciate, and is running a current-account deficit.
When the capital inflow ceases or gives way to an outflow, the country must cut its
current-account deficit and, to that end, must engineer a depreciation of its real exchange
rate.

If the country has pegged its nominal rate, to confer credibility on its monetary policy
or for other reasons, it may be reluctant to change the rate and will use its reserves to de-
fend the rate. That is what Mexico did in 1994, expecting the capital inflow to revive after
political uncertainties had been resolved. That is what Thailand did in 1997. And when the
country is forced to abandon the defense of the pegged rate, it may try to get by with a
small devaluation in order to avoid a large increase in domestic prices, a large fall in the
real wage, and adverse effects on the balance sheets of heavily indebted banks and firms.
Italy did that in 1992, and Mexico did the same thing in 1994.

By that time, however, market participants may have come to expect a big devaluation—
one that would say, clearly and decisively, that external balance will soon be restored. They
will also know, moreover, that the country does not have enough reserves to defend its new
exchange rate. There will be a run on the currency, and it must be allowed to float under
adverse circumstances. A small, controlled devaluation will give way to an uncontrollable
depreciation—the worst of all possible outcomes.

Countries with more flexible exchange-rate arrangements are less vulnerable to crises
of this sort. A cessation of capital inflows will lead immediately and automatically to a
depreciation of the domestic currency. Furthermore, a country that is not obliged to defend
a pegged rate and deplete its reserves in the process is more likely to have enough reserves
to prevent a large depreciation. It can intervene at its discretion to “lean against the wind”
and limit the depreciation.

The increase of capital mobility in recent years has reinforced these arguments for
exchange-rate flexibility. In earlier years, currency crises were usually due to bad poli-
cies. Recall the currency-crisis model presented in Chapter 17. There was a run on the
currency when market participants realized that the country’s policies were incompati-
ble with its pegged exchange rate. Because it was running a budget deficit and print-
ing money to finance it, the country was losing reserves. It was bound to run out of
reserves eventually unless it altered its policies. The resulting run on the currency ex-
hausted the country’s reserves, not gradually but suddenly, and it had to let its currency
float.

Although reserve losses played a prominent role in the Mexican and Asian crises, they
were not due to bad policies. Most of the Asian countries had budget surpluses and were
widely praised for prudent monetary and fiscal policies. They began to lose reserves after—
not before—foreign investors and domestic borrowers changed their minds about the coun-
tries’ prospects. In other words, the crises were the result of spontaneous but self-fulfilling
shifts in asset holders’ expectations.

Several economists have built formal models to describe such crises. Some of the models
are very elaborate, but all of them make the same point. A self-fulfilling crisis occurs when
holders of a country’s currency start to sell it because they expect a devaluation. Their sales
deplete the country’s reserves, and the country is forced to devalue or let its currency float.
That was also true, of course, in the model presented in Chapter 17. But there, the currency
crisis was inevitable, sooner or later, given the country’s policies. In the newer models, a
currency will not be devalued or allowed to float unless it is attacked.
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Money Holdings
and Reserves Outcome

High reserve state
(R > 2n)

Low reserve state
(R < n)

Intermediate state
(2n > R > n)

No attack will occur

Attack inevitable

Attack possible
but not inevitable

FIGURE 20-1
Money Holdings, Reserves, and the Likelihood of a Speculative Attack
In a two-person economy, the likelihood of a speculative attack depends on the stock
of reserves and individual money holdings. When reserves are larger than the sum of
the two persons’ money holdings, there will be no attack. When reserves are smaller
than one person’s holdings, an attack is inevitable. When reserves are larger than one
person’s holdings but smaller than the sum of the two persons’ holdings, an attack is
possible but not inevitable.

To tell this story rigorously, we need a model with two equilibria. In the first equilibrium,
the pegged exchange rate is not altered or abandoned unless it is attacked, because the
country’s policies are not inherently inconsistent with its pegged exchange rate. In the
second equilibrium, the rate is altered or abandoned because the currency is attacked.

Here is an example.6 An economy is inhabited by two persons; each person holds n units
of money, each person knows what the other holds, and each person knows the size of the
stock of reserves held by the country issuing the currency. Furthermore, each person expects
the currency to depreciate if the pegged exchange rate is abandoned. There are then three
possible states, summarized in Figure 20-1:

1. In the high-reserve state, where reserves are larger than the sum of the two
persons’ money holdings, there will be no attack. Both persons know that an attack
cannot deplete the country’s reserves, even if both participate, so no one has an
incentive to launch an attack.

2. In the low-reserve state, where reserves are smaller than one person’s money
holdings, a speculative attack is inevitable. Each person knows that an attack
launched by that person will deplete the country’s reserves, even if the other person
does not participate, so each person has an incentive to launch an attack.

3. In the intermediate state, where reserves are larger than one person’s money
holdings but smaller than the sum of the two persons’ holdings, a speculative at-
tack is possible but not inevitable. If one person launches an attack but the other
does not participate, the attack will fail, because an attack by one person cannot

6This example is adapted from a paper by Maurice Obstfeld, “The Logic of Currency Crises,” Cahiers
Economiques et Monetaires (Banque de France, 43, 1994).
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deplete the country’s reserves. If both launch an attack simultaneously, however,
the attack is bound to succeed.

In the intermediate state, then, there are two equilibria, one with an attack and the other
without. If there is an attack, the currency will be devalued or allowed to depreciate. If
not, the pegged exchange rate will survive. The story becomes more complicated when we
add more persons. There will still be two equilibria, with and without an attack, but the
likelihood of an attack will diminish as the number of persons increases, because an attack
will not succeed unless several persons participate. Put differently, something must happen
to coordinate the behavior of the individual money holders—an economic or political event
that leads a large number of those individuals to believe that others will join an attack on
the country’s currency.

The problem of coordination can be illustrated by taking up another subject—what gov-
ernments can do to fend off an attack. Suppose that a government responds to an attack
by raising short-term interest rates to very high levels. This will raise the cost of mounting
an attack, because some of the participants in an attack may not hold large amounts of
the country’s currency and will have to borrow it in order to sell it. High interest rates,
moreover, will serve to diminish the profitability of an attack. Remember the open-interest
parity condition defined in Chapter 16. It says that asset holders will not sell a currency if
the relevant interest-rate difference exceeds the amount by which a currency will be deval-
ued if the currency is attacked—or the amount by which it will depreciate if it is allowed
to float. An increase in interest rates, however, will depress economic activity. Hence, an
interest-rate defense can be costly, and it will be very expensive if economic activity is
already depressed and unemployment is high—which was true in Italy and Britain at the
time of the 1992 EMS crisis.

Returning to the intermediate case considered earlier, we can now see how underlying
economic conditions and expectations about a government’s behavior can affect the like-
lihood of an attack and the probability that it will succeed. Suppose that large numbers of
individuals believe that a government will mount a vigorous interest-rate defense. They are
unlikely to participate in an attack, and the attack will fail. Suppose that large numbers
believe that the government will not want to incur the cost of an interest-rate defense. They
are quite likely to participate in an attack, and if they are right about the government’s
response, the attack will succeed.

In the intermediate case, then, the likelihood of an attack will depend not only on the
number of money holders but also on their judgments about the government’s response. If
many believe that the government attaches great importance to defending the exchange rate
or can mount an interest-rate defense without incurring large economic or political costs,
they may not participate in an attack, and if some money holders launch an attack, the attack
may fail for want of sufficient participation. But if many believe that the government does
not attach much importance to defending the exchange rate or can ill afford to mount an
interest-rate defense because of domestic economic conditions, they will participate in an
attack, and if some money holders launch an attack, it will probably succeed.

Clearly, new information about economic conditions or a government’s intentions can
influence the likelihood of an attack. Speculative attacks may be self-fulfilling, but they do
not occur randomly. They can be triggered by new information about the economic situation
or the political situation, either of which can influence a government’s willingness to incur
the cost of an interest-rate defense.
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Crisis Prevention and Crisis Management

The currency crises of the 1990s inspired many proposals for the reform of the
international financial system. Some reforms have been adopted. Others are controversial
and will be debated for a long time to come.

Some proposals were made and adopted soon after the Mexican crisis. To help private
investors assess economic conditions in emerging-market countries, the IMF has developed
new standards for judging the adequacy of economic and financial statistics published by
its members. Countries that seek access to international capital markets are supposed to
provide large amounts of information and make it available promptly. It was hoped that
well-informed investors would avoid excessive lending to countries that might be expected
to experience serious economic or financial problems. By doing that, moreover, they might
induce the those countries’ governments to deal with their problems swiftly and decisively.
To strengthen the banking systems of emerging-market countries, bank supervisors from
the industrial countries, working with their counterparts from emerging-market countries,
drew up a set of “core principles” for judging the quality of bank supervision. These will
be used by national governments seeking to strengthen their own supervisory systems; they
will be used by the IMF to monitor progress being made by individual governments; they
may be used eventually by bank supervisors in the industrial countries to assess their own
banks’ exposure to emerging-market countries.

Most of the controversial proposals relate to the role of the IMF in crisis management.
Some of its critics believe that it raised the costs of the Asian crisis by insisting that crisis-
stricken countries tighten their fiscal and monetary policies. The account of the crisis in
Chapter 19 discussed this possibility. Other critics go further. They accuse the IMF of
causing the crisis by subsidizing imprudent behavior. At the opposite extreme, the IMF is
sometimes accused of failing to meet the needs of crisis-stricken countries.

Those who blame the IMF for recent crises are especially critical of its response to
the Mexican crisis. The financial assistance provided by the IMF and the U.S. government
allowed the Mexican government to redeem its short-term obligations, the tesobonos. With-
out that assistance, it would have been forced to suspend its debt-service payments, and
holders of the tesobonos would have been “locked in” or forced to sell them at a loss. The
cost to Mexico, a loss of creditworthiness, might have persuaded the governments of other
emerging-market countries to limit their own borrowing and that of their banks and firms.
The cost to Mexico’s creditors would have taught them a similar lesson—the need to limit
their exposure to emerging-market countries.

It is rather hard to believe that the governments of emerging-market countries count on
the IMF to rescue them from their mistakes. The conditions attached to financial assistance
from the Fund are onerous in economic and political terms. Few countries rush to ask
for its help when they run into trouble. Like Thailand in 1997, they err in the opposite
direction, refusing to acknowledge the seriousness of their problems. It is somewhat easier
to believe that private investors have lent freely to emerging-market countries because they
have counted on the countries’ ability to obtain financial assistance from the IMF. Recall
the willingness of foreign investors to buy ruble-denominated Russian debt in 1998, right
after the Fund approved an additional IMF drawing for Russia.

Some who blame the IMF for encouraging imprudent policies and imprudent lending
want to abolish the IMF. Others want to restrict its activities, making Fund credit available
only to countries that follow sound policies and have strong banking systems. It does make
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good sense to reward good behavior, and we will return to this possibility. It might be
dangerous, however, to bar other countries from access to IMF credit. It is not always
easy to judge the quality of a country’s policies or the strength of its financial institutions.
Furthermore, an attempt to classify countries may provoke speculative attacks on those that
are not deemed to have sound policies or strong institutions. When they run into trouble,
moreover, many other countries may experience contagion. That is what happened to Hong
Kong in October 1997.

The governments of the industrial countries—those that have the most influence on IMF
policies—firmly reject the assertion that the IMF was responsible for the Asian crisis.
After the Mexican crisis, however, they went out of their way to warn private investors that
other emerging-market countries should not expect to receive large-scale official assistance
and that, in the absence of such assistance, some countries might be forced to suspend
the servicing of their foreign-currency debts. A report endorsed by the major industrial
countries contained this warning:7

. . . neither debtor countries nor their creditors should expect to be insulated from
adverse financial consequences by the provision of large-scale official assistance
in the event of a crisis. Markets are equipped, or should be equipped, to assess
the risks involved in lending to sovereign borrowers and to set the prices and
other terms of the instruments accordingly. There should be no presumption that
any type of debt will be exempt from payments suspensions or restructurings in
the event of a future sovereign liquidity crisis.

The report declined to recommend that the IMF formally endorse a suspension of debt pay-
ments. It did recommend that the IMF “lend into arrears” (i.e., make Fund credit available
to countries that have not resumed their debt payments) if the countries are making rea-
sonable efforts to negotiate debt settlements with their private creditors. The same warning
and recommendation were repeated by another report issued in 1998, and it went one step
further. It warned that countries may have to suspend the servicing of private-sector debt,
not just sovereign debt.

By that time, however, the warning had lost credibility. Instead of refusing large-scale
assistance to Thailand, Indonesia, and Korea, forcing those countries to suspend their debt
payments, the IMF provided larger and larger amounts of assistance. There was a de facto
suspension of payments on the debts of Indonesian banks and firms, and foreign banks
rolled over their claims on Korean banks. But suspensions of debt payments were not used
to replace large-scale assistance until Russia was made to suspend the redemption of its
ruble debt in August 1998. For reasons described in the previous chapter, moreover, the
Russian case was unique.

Those who criticize the IMF for failing to meet the legitimate needs of crisis-stricken
countries base their views heavily on the distinction drawn before between two types
of crises. Some crises are due to intractable conflict between a country’s domestic poli-
cies and its exchange-rate policy. Others are due to sudden, self-fulfilling shifts in asset
holders’ expectations. The former cannot be averted or resolved without ending the basic
conflict, and the Fund’s critics readily concede that it is then right to emphasize adjust-
ment, rather than financing, and provide only modest amounts of IMF credit to ease the

7Group of Ten,TheResolution of SovereignLiquidityCrises (Washington, D.C.: International Monetary
Fund, 1996), p. i.
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transition to new and sustainable policies. The latter, however, do not necessarily require
major policy changes. In fact, it should be sufficient for the country involved to reaf-
firm its commitment to sound policies. But it may be unable to repel a speculative attack
without large-scale financing. Therefore, the Fund should stand ready to provide such
financing without emphasizing adjustment. In other words, it should act as a lender of
last resort whenever a country encounters the external equivalent of a domestic liquidity
crisis.

This is an attractive analogy, but it raises difficult issues. When a central bank acts as
the lender of last resort to a domestic bank, it seeks first to determine whether the bank
is solvent and insists that the bank provide collateral. How can the IMF decide whether
a country is solvent? What can a country offer by way of collateral? Those who endorse
the analogy reply, in effect, that a government’s proven commitment to sound policies is
the equivalent of collateral. Therefore, the IMF should lend freely to countries that pursue
sound policies and should “front load” its assistance, rather than doling it out quarter by
quarter and making successive disbursements depend on a country’s ability to meet strict
performance criteria.

A few years ago, this view was heretical. But the Fund came close to adopting it when
it sought to help Brazil in 1998. Much of the $41 billion provided by the IMF and other
lenders was made available right away. For its part, the Brazilian government agreed to adopt
ambitious reforms, aimed at reducing its large budget deficit. Thereafter, moreover, the IMF
adopted a new approach to large-scale lending. Countries with sound policies and strong
financial systems can now count on obtaining large amounts of front-loaded assistance to
repel speculutive attacks on their currencies, rather than having to negotiate detailed policy
programs before they can draw on the Fund.

A Different Defense Against Currency Crises

Many economists believe that exchange-rate flexibility can deter lenders and bor-
rowers from incurring excessive exchange-rate risk and can reduce the vulnerability of
emerging-market countries to currency crises by denying speculators the opportunity to
make one-way bets. A small but growing number of economists favor a drastically different
approach—substituting a foreign currency for the national currency, replacing the central
bank with a currency board, or forming a regional monetary union.

In periods of economic or political instability, households and firms may start to use and
hold another country’s currency instead of their national currency. This process is often
called dollarization, because the U.S. dollar is the currency most frequently used to replace
the domestic currency. The process was common in Latin America during bouts of high
inflation, occurred in Central and Eastern Europe after the collapse of the Soviet Union, and
spread rapidly in Russia during 1998, after the government suspended its debt payments
and permitted the ruble to depreciate.

Although informal dollarization has been common, there have been very few instances
of formal dollarization, in which a government adopts a foreign currency in place of the
national currency. Panama is the best-known example but is an exceptional case. The dollar
was used in the Canal Zone when it was administered by the United States, and its use
spilled over to the rest of the country. Formal dollarization was debated in Israel several
years ago but was rejected decisively. The idea was revived in Argentina in 1999, after
Brazil abandoned the defense of its currency, impairing Argentina’s competitive position
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vis-à-vis its most important trading partner and raising the threat of speculation against the
Argentine peso.

Dollarization is the ultimate defense against a currency crisis. No one can speculate
against your currency if you do not have one. It is a drastic step, however, because a country
that adopts another country’s currency becomes a monetary satellite of that other country.
Panama’s monetary policy is made in Washington by the Federal Reserve System; interest
rates and credit conditions depend entirely on those in the United States. In fact, Panama’s
banking system is dominated by branches of American and other foreign banks, which
depend on New York for financing.8 Panama has no central bank and thus no lender of last
resort to its banking system.

When a country converts its central bank into a currency board, it suffers a similar
loss of monetary autonomy even though it still has its own currency. You can think of a
currency board as a central bank that is not allowed to hold any assets denominated in
domestic currency. Its liabilities—the banknotes it issues and the cash balances it holds
for commercial banks—must be backed fully by foreign-currency reserves. Furthermore, it
must stand ready to convert its liabilities into foreign currency at a fixed exchange rate. In
effect, it is constrained to engage in nonsterilized intervention, because it cannot undertake
open-market operations to offset the monetary effects of its operations in the foreign-
exchange market.9

A currency board cannot conduct an independent monetary policy. It cannot serve as a
lender of last resort to the banking system. It cannot print money at the government’s behest
to finance a budget deficit, as it cannot hold claims on the government. In all of these ways,
a currency-board regime resembles formal dollarization. But a country having a currency
board still has an exchange rate and is not wholly immune to currency crises. Its ability
to ward them off depends on the credibility of its commitment to keep the exchange rate
fixed regardless of the consequences. In other words, it must be willing or required to stand
fast in the face of the deflationary pressures resulting from its efforts to maintain the fixed
rate. When the fixed rate comes under attack and bank reserves fall, interest rates will rise
sharply. It is, in fact, the increase in interest rates that really defends the fixed rate. Those
holding domestic-currency assets are rewarded more generously and have less incentive
to switch into foreign-currency assets. Furthermore, the increase in interest rates reduces
economic activity, so the current account moves into surplus and offsets the capital outflow
due to the attack on the currency.

8A bank in Panama can make dollar-denominated loans and create dollar deposits. The deposits can
be withdrawn at any time, however, and those who withdraw them will want “true” dollars (e.g. U.S.
dollar banknotes). Hence, a bank in Panama must hold a cash balance with a bank in the United States
and be able to borrow dollars in the New York money market if it needs more cash. If it is a branch of
a U.S. bank, it can borrow from its parent, which can, in turn, borrow from a Federal Reserve Bank.
But banks in Panama, even if affiliated with U.S. banks, do not have direct access to Federal Reserve
credit.

9Although a currency board’s reserves must cover its own liabilities, they need not cover the whole
money supply or the stock of domestic-currency assets held by the public. Critics often say that a
currency-board regime can collapse unless the whole money supply is covered. Remember, however,
that a currency board cannot keep commercial-bank cash reserves from falling when the banks’
depositors switch to foreign currency. When those cash balances fall, moreover, the stock of bank
deposits must fall by a larger amount, as banks must usually hold cash balances equal to a fraction
of their total deposits. When their cash balances fall, banks must sell earning assets to shrink their
deposits. It is thus sufficient for a currency board to hold reserves equal to its own liabilities—not to
the whole money stock or to the much larger stock of domestic-currency assets held by the public.
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The effects of high interest rates can be very painful—for workers who lose their jobs
when output falls, for firms and households that must make larger interest payments on their
debts, for banks whose clients are unable to service their debts, and for other asset holders
who suffer capital losses. Two countries with currency boards suffered these painful effects
when their currencies were attacked—Argentina in early 1995, after the Mexican crisis,
and Hong Kong in October 1998, during the Asian crisis. Unemployment rose hugely in
Argentina, and there was a severe banking crisis.

There is another way to compare formal dollarization with a currency-board regime.
Dollarization is nearly irrevocable. A country whose residents are accustomed to using
and holding a well-established foreign currency may not welcome the introduction of a
new national currency. A country that has turned its central bank into a currency board
and promised to keep its exchange rate fixed can still renege on that promise. But that
flexibility is a mixed blessing. It casts doubt on the permanence of the commitment to the
fixed exchange rate—which raises the risk of a currency crisis when it becomes very costly
to defend the fixed rate.

The problem faced by Argentina in 1999 points to another problem, one that is equally
serious under a currency board and under dollarization. By adhering firmly to its currency-
board regime, regardless of the cost, Argentina could presumably ward off the speculative
pressures induced by the Brazilian crisis. By moving to formal dollarization, Argentina
could presumably prevent those pressures from arising, because it would have no exchange
rate to defend. In both cases, however, Argentina would still suffer the adverse competitive
effects of the Brazilian depreciation. Pegging one’s currency firmly to the dollar or replacing
it with the dollar does not solve the problems caused by changes in the dollar values of third
countries’ currencies.

Argentina’s exposure to the Brazilian crisis in 1999 and the problems faced in Asia
after the Thai devaluation in 1997 have led some economists and government officials to
suggest that emerging-market countries enter into regional monetary unions. A monetary
union would have three virtues. First, it would address the problem faced by Argentina
in 1999 and by Asian countries in 1997, when the depreciation of one country’s currency
weakened its neighbors’ competitive positions. Second, it would pool the reserves of the
participating countries, increasing their ability to defend themselves against speculative
attacks. Third, it would insulate the making of monetary policy from political influence. No
single government could print money on its own to finance a budget deficit or pursue some
other policy objective likely to result in a currency crisis.

This last argument, however, has a crucial corollary. Countries are not likely to form a
monetary union unless they have similar goals and are able to devise rules and arrange-
ments for translating those goals into workable policies. They may not have to form a
political union. The European Union falls far short of that. Nevertheless, fifty years of close
cooperation and well-developed decision-making institutions underpin the European mon-
etary union. Without them, the EU countries would have found it very difficult, perhaps
impossible, to create the European Central Bank.

The debate about monetary union in Europe has also drawn attention to questions that
must be addressed before one can decide whether a particular group of countries can form a
viable monetary union. Will they experience large asymmetric shocks and thus need to retain
enough policy autonomy to deal with those shocks? Are their financial systems sufficiently
similar and are they linked closely enough to respond uniformly to a single monetary policy?
To what extent does the success of a monetary union depend on the coordination of fiscal
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policies or, at the very least, tight constraints on the ability of member countries to run large
budget deficits? What sort of exchange-rate regime should a union adopt to link its single
currency with foreign currencies? We do not have conclusive answers to these questions,
not even for the EU countries, and the emerging-market countries are less homogeneous.

THE ECONOMICS AND POLITICS OF MONETARY UNION

In Chapter 11, we saw that political goals have driven decisions to form customs
unions, like the European Economic Community (EEC), and they help to explain how the
EEC evolved into the European Union (EU). Political goals also drove the EU to form a
monetary union with a single currency, the euro, and a single central bank. The nature and
timing of the effort, however, reflected economic concerns as well.

Monetary Integration in Europe

Monetary cooperation in Europe began before the creation of the common market
in 1958, but it intensified thereafter. In 1971, the EU countries agreed to move gradually
toward economic and monetary union (EMU) during the next decade and took steps in that
direction. Fluctuations in exchange rates between EU currencies were reduced by keeping
those rates within narrower bands than those imposed by the Bretton Woods system, and a
European Monetary Cooperation Fund (EMCF) was established to give reserve credit to EU
countries with balance-of-payments problems. The process stalled, however, when oil prices
rose in the early 1970s. The EU countries had agreed to achieve a high degree of economic
convergence before they moved to monetary union, but the increase in the price of oil led to
economic divergence, not convergence, as individual EU countries adapted to it differently.

A few EU countries continued to peg their bilateral exchange rates after the collapse of the
Bretton Woods system, so their currencies floated jointly against other currencies. In 1979,
however, the EU countries agreed to create the European Monetary System to peg their ex-
change rates comprehensively. They revived the narrow exchange-rate bands to which they
had agreed in 1971 and enlarged the EMCF to help them defend their exchange rates. Chapter
19 traced the history of the EMS. It was meant to be a more flexible and symmetrical version
of the Bretton Woods system but became more rigid and less symmetrical in the 1980s.

As governments began to view the EMS as a truly fixed-rate system, the case for going
further became more appealing, and that case was reinforced by the signing of the Single
European Act—the decision described in Chapter 11 to transform the common market into
a full-fledged single internal market by the end of 1992.

First, the formation of the single market reinforced the view long held in Europe that
closely integrated national economies have more to gain from exchange-rate stability than
from occasional realignments. It was argued, indeed, that the gains from forming the single
market could not be reaped fully without eliminating the exchange-rate uncertainties and
conversion costs arising from the use of separate national currencies. This view is debatable,
but it was influential.

Second, the formation of the single market called for the abolition of all capital controls.
Once they were abolished, however, doubts about the fixity of EMS exchange rates could
generate speculative capital flows large enough to force exchange-rate realignments or, at
least, interfere with the normal conduct of monetary policies. This view was put vividly by
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Tommaso Padoa Schioppa, then an official of the Banca d’Italia, who warned against trying
to pursue an “inconsistent quartet” of policy objectives—free trade, full capital mobility,
fixed exchange rates, and autonomous monetary policies. “In the long run,” he wrote, “the
only solution to the inconsistency is to complement the internal market with a monetary
union.”10

These two points were synthesized by the argument made in the previous chapter. To keep
exchange rates fixed in the EMS, the EU countries must adopt a common monetary policy.
But it should be a European policy fashioned by a European institution, not a German policy
fashioned by the Bundesbank. This argument was first heard when inflation and interest
rates were low in Germany. It became even more persuasive after German unification, when
the inflation rate rose and the Bundesbank raised interest rates.

The argument is sometimes taken to mean that a European central bank would have
different policy preferences than the Bundesbank and would not pursue price stability at
the expense of other economic objectives. But the Maastricht Treaty, discussed below,
requires that the European Central Bank (ECB) created by the treaty adopt price stability
as its primary objective. The argument, however, had another, more subtle meaning. The
Bundesbank pursued price stability in Germany. A European institution would pursue price
stability in the EU as a whole, just as the Federal Reserve System in the United States defines
its policy stance with reference to economic conditions in the whole American economy,
not in any single Federal Reserve District. In other words, monetary union would extend
the domain of the institution charged with making European monetary policy.

The next steps toward EMU were described in Chapter 19. In 1989, the Delors Report
recommended the creation of a single central-banking system for the EU and the substitution
of a single currency for the separate national currencies:11

A new monetary institution would be needed because a single monetary policy
cannot result from independent decisions and actions by different central
banks. . . . [The] domestic and international monetary policy-making of the
Community should be organized in a federal form, in what might be called a
European System of Central Banks (ESCB) . . . [It] could consist of a central
institution (with its own balance sheet) and the national central banks . . . .

The adoption of a single currency, while not strictly necessary for the creation
of a monetary union, might be seen—for economic as well as psychological and
political reasons—as a natural and desirable further development of the monetary
union. A single currency would clearly demonstrate the irreversibility of the . . .

monetary union, considerably facilitate the monetary management of the
Community and avoid the transactions costs of converting currencies.

The report outlined a three-stage process for reaching these goals. The first stage would see
completion of the single market, the abolition of all capital controls, and the introduction of
a comprehensive framework for policy coordination. All of the EU currencies would enter
the exchange-rate mechanism of the EMS, but realignments would still be permitted. The
second stage would see the creation of the ESCB, which would begin by coordinating the

10Tommaso Padoa Schioppa,“The European Monetary System: A Long-Term View,” in F. Giavazzi
et al., eds., The European Monetary System (Cambridge: Cambridge University Press, 1988), p. 376.

11Report of the Committee for the Study of Economic and Monetary Union, (Luxembourg: Office for
Official Publications of the European Communities, 1989), paragraphs 32 and 23 (italics in original).
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monetary policies of the individual EU countries but would soon start to formulate a single
EU policy. Realignments of exchange rates would still be possible, but only in exceptional
circumstances. The second stage would also see the introduction of strict limits on national
budget deficits—a controversial matter to which we will return. The third stage would begin
with the irrevocable locking of exchange rates; the ESCB would take charge of monetary
policy; and a single currency would be issued eventually to replace the national currencies.

Soon after the Delors Report was published, the EU governments agreed to begin the
first stage in 1990 and start negotiations on the second and third stages. Nevertheless, they
declined to endorse any gradual transfer of monetary sovereignty during the second stage.
In fact, they decided that the ESCB should not begin to function until the the third stage.
Another institution, the European Monetary Institute (EMI), would coordinate national
policies during the second stage.

The complete plan for EMU was embodied in the Maastricht Treaty, adopted in December
1991. It dealt with four issues: (1) When and how the EU countries would move to the third
stage and introduce the euro. (2) How the ECB would formulate and implement monetary
policy. (3) How fiscal policies would be coordinated. (4) How the members of the monetary
union would make and implement exchange-rate policy for the euro.

Fiscal Policy and Monetary Union

Although the Maastricht Treaty is concerned primarily with monetary union, there
are reasons to look first at the fiscal provisions of the treaty. They played a crucial role in
judging the readiness of individual EU countries to join the monetary union. Furthermore,
the members of the monetary union may have to rely heavily on fiscal policy to offset
country-specific shocks; they can no longer use monetary policy or exchange-rate changes.

In Chapter 14, we looked at the shocks experienced by individual EU countries and the
problems they might face in a monetary union. The shocks have been less symmetrical than
those experienced by states and regions in the United States. The imposition of a single
monetary policy will probably reduce the size and frequency of these asymmetric shocks,
and the completion of the single market will facilitate adjustment to them by raising the
mobility of capital and labor, although that will not happen quickly.

Chapter 14 drew attention to another possibility. When countries belong to a fiscal union
as well as a monetary union, the need for adjustment can be reduced and the costs can be
redistributed. When a state or region in the United States suffers an output-reducing shock,
its citizens’ tax payments to the federal government fall automatically, reducing the income
effect of the shock. According to a study cited in Chapter 14, the automatic workings of the
U.S. fiscal system offset about a quarter of any short-run output loss. But this will not happen
in the EU, where, in the words of the Delors Report, “the centrally managed Community
budget is likely to remain a very small part of total public-sector spending . . . and much of
this budget will not be available for cyclical adjustments.”12

The move to EMU actually poses two fiscal-policy problems. On the one hand, individual
governments will want to use their national fiscal policies to maintain domestic stability in
the face of the remaining country-specific shocks. On the other hand, they must coordinate
their fiscal policies in order to achieve an appropriate policy mix for the EU as a whole,
because the EU budget is not sufficiently large or flexible for that purpose. The Maastricht

12Report of the Committee for the Study of Economic and Monetary Union, paragraph 30.
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Treaty, however, does not meet these needs. Its fiscal provisions were drafted to deal with
the so-called solvency problem, not with the policy-mix or stabilization problem.

A government is solvent if its debts do not exceed the present value of the future revenues
available to service them. There are two ways in which the solvency problem of an individual
government could interfere with the conduct of monetary policy in the monetary union. The
first is the possibility of political pressure coming from a heavily indebted government that
wants the ECB to help it by purchasing some of its debt. The second is the possibility
of market pressure coming from the threat to financial stability posed by a prospective or
actual default.

Economists are fond of putting the first possibility in Machiavellian terms. Heavily
indebted governments, they say, will want the ECB to inflate away their debts by sacrificing
price stability. This view is simplistic and is rejected by recent research. Pressure from a
government is more likely to develop when investors realize that the government faces a
solvency problem and refuse to buy its debt without a big increase in interest rates. The
government may want the ECB to limit the increase in interest rates.

Market pressures would arise in that same situation. When a government is expected to
default, the prices of its bonds will fall. Holders of those bonds, including banks, will suffer
large capital losses, posing a threat to their solvency. The ECB need not buy up the debt of
the government itself, but it may be obliged to make other open-market purchases to stave
off a crisis of confidence in the banking system.

The Maastricht Treaty tries to deal with these risks by imposing strict limits on na-
tional budget deficits. Each EU government must avoid “excessive budget deficits,” and the
European Commission will monitor the fiscal situation, using the criteria listed in Figure
20-2. If it finds that a government has an excessive deficit, and the Council of Ministers

Defining an Excessive Deficit Under the Maastricht Treaty

The [European] Commission shall monitor the development of the budgetary situation and of
the stock of government debt in the Member States with a view to identifying gross errors.

particular it shall examine compliance with budgetary discipline on the basis of the follow-
two criteria:

(a) whether the ratio of the planned or actual government deficit to gross domestic
product exceeds a reference value [3 percent of GDP], unless

—either the ratio has declined substantially and continuously and has reached a level
that comes close to the reference value;

—or, alternatively, the excess over the reference value is only exceptional and temporary
and the deficit remains close to the reference value;

(b) whether the ratio of government debt to gross domestic product exceeds a reference
value [60 percent of GDP], unless the ratio is sufficiently diminishing and approaching
the reference value at a satisfactory pace . . .

If a Member State does not fulfil the requirements under one or both of these criteria, the
Commission shall prepare a report. The report . . . shall also take into account whether the
government deficit exceeds government investment expenditure and . . . other relevant factors,
including the medium term economic and budgetary position of the Member State.

In
ing

FIGURE 20-2
Extract from Article 104c of the Maastricht Treaty
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agrees, the Council will make recommendations to the government concerned, and it can
go further if the government fails to respond. It can instruct the government to reduce its
deficit by a specified amount and can impose certain penalties if the government does not
comply.

In 1997, moreover, the EU governments adopted the Stability and Growth Pact, which
tightened thefiscal provisions of the treaty. A country must suffer a large fall in output before
its government can claim that the resulting budget deficit is “exceptional and temporary”
and should not be regarded as an excessive deficit. In other words, a recession of ordinary
size will not be an adequate reason for a deficit larger than 3 percent of GDP. By implication,
a country’s budget deficit must average less than 3 percent of GDP, in order to allow for
the increase in the deficit that typically occurs during a recession. Otherwise, it may have
to cut spending or raise taxes during a recession—measures that are likely to deepen the
recession.

Moving to Monetary Union

Chapter 19 discussed the exchange-rate crisis of 1992–93, which was triggered
by the Danish and French referenda on the Maastricht Treaty. Voters rejected the treaty
in the first Danish referendum; voters endorsed it in France, but by a narrow margin.
There was similar opposition in some other EU countries, especially Britain and Germany.
Accordingly, Britain was allowed to opt out of monetary union, and safeguards were written
into the treaty to deal with German concerns. Many Germans were very reluctant to part
with the mark and put at risk the “stability culture” associated with it. They feared, in effect,
that the ECB would have policy preferences different from those of the Bundesbank, not
merely a different domain. For Germany to join a monetary union with France, Italy, and
other EU countries, those countries would have to demonstrate by word and deed that they
were committed firmly to price stability and to sound fiscal policies.

To meet these concerns, the Maastricht Treaty stated explicitly that the ECB would have
as its primary objective the maintenance of price stability and would be fully insulated from
political pressures:13

When exercising the powers and carrying out the tasks and duties conferred upon
by this Treaty and the Statute of the ESCB, neither the ECB, nor a national
central bank, nor any member of their decision-making bodies shall seek or take
instructions from Community institutions or bodies, from any government of a
Member State or from any other body. The Community institutions and bodies
and the governments of the Member States undertake to respect this principle and
not to seek to influence the members of the decision-making bodies of the ECB
or of the national central banks in the performance of their duties.

It can indeed be argued that the ECB has more independence than any other central bank.
The Federal Reserve System is independent, in that it cannot be given instructions by the
president or any other official. But it cannot be utterly unresponsive to public opinion.
Congress can amend the Federal Reserve Act and can even abolish the Federal Reserve
System. The Statute of the ESCB, however, is appended to the Maastricht Treaty. Like the

13Treaty on European Union, Article 107. You have probably noticed that this quotation and passages
in the text refer to the ECB and ESCB. The ECB is the new institution responsible for formulating
monetary policy; the ESCB is the European System of Central Banks, a term first used in the Delors
Report to encompass the ECB and the national central banks of the member countries.
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The Convergence Criteria of the Maastricht Treaty

1. Achieving a high degree of price stability, which is taken to man

. . . an average rate of inflation, observed over a period of one year before the examination,
that does not exceed by more than 1 1

2 percentage points that of, at most, the three best
performing Member States in terms of price stability.

2. Achieving a sustainable financial position, which is taken to mean that

. . . at the time of the examination the Member State is not thesubject of a Council decision. . .

that an excessive deficit exists.

3. Maintaining the country’s exchange rate within the normal EMS band, which is taken to
mean that

. . . the Member State has respected the normal [2 1
4 percent] fluctuation margins . . .without

severe tensions for at least the last two years before the examination. In particular, the
Member State shall not have devalued its currency’s bilateral central rate against any other
Member State’s currency on its own initiative for the same period.

4. Achieving a long-term interest rate indicative of durable convergence and of the country’s
participation in the EMS, which is taken to mean that

. . . over a period of one year before the examination aMember State has an average nominal
long-term interest rate that does not exceed by more than 2 percentage points that of, at
most, the three best performing Member States in terms of price stability.

FIGURE 20-3
Extracts from the Protocol on the Convergence Criteria Attached to the Maastricht
Treaty.

treaty itself, it can be amended, but an amendment requires unanimous approval by the EU
governments and must then be ratified in each EU country.

The treaty set rules for choosing the countries that would be allowed to join the mon-
etary union, for picking the date on which it would start, and for fixing the conversion
rates between the euro and the participants’ national currencies. No country could join the
monetary union unless it had met the “convergence criteria” set out in Figure 20-3. The
monetary union could begin as soon as a majority of EU countries had met the criteria,
but it would start automatically on January 1, 1999, if no other date had been chosen.
The conversion rates would be based on exchange rates actually prevailing in the foreign-
exchange market just before the starting date. Later, it was decided that government bonds
and other securities would be priced in euros as soon as the third stage began, that firms
and individuals could open euro bank accounts, and that other steps should be taken to
encourage use of the euro. But euro notes and coins would not be introduced until 2002,
and no one would have to pay wages or taxes in euros before those notes and coins had
begun to circulate.

The currency crises of 1992–93, described in Chapter 19, raised doubts about this sched-
ule. In the mid-1990s, moreover, a number of EU countries had big budget deficits, and some
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GOVERNING COUNCIL
Governors of National Central Banks

Members of Executive Board

EXECUTIVE BOARD
President and Vice-President of ECB

and four more board members

EUROPEAN CENTRAL BANK

NATIONAL CENTRAL
BANKS

CREDIT INSTITUTIONS AND FINANCIAL MARKETS

FIGURE 20-4
The Organization of the European Monetary Union

of them looked to be far from meeting the other convergence criteria. It was thought for a
time that the monetary union would have only a half dozen members—Austria, Belgium,
France, Germany, Luxembourg, and the Netherlands. As the 1999 deadline approached,
however, all of the EU countries reduced their budget deficits, and there was a remarkable
narrowing of cross-country differences in long-term interest rates and in inflation rates. Early
in 1998, the European Commission and European Monetary Institute advised the Council of
Ministers that eleven countries had qualified for admission to the monetary union.14 Hence,
the euro was born on January 1, 1999, and the ECB began to make monetary policy for the
new euro zone.

The structure of that institution is shown in Figure 20-4. The ECB has an Executive
Board, comprising a president, a vice-president, and four more members. They are chosen
by the heads of government of the participating EU countries, after consultations with the
European Parliament and the Governing Council of the ECB. The Board is responsible for
the implementation of policy decisions made by the Governing Council and for day-to-
day management of the institution. The Governing Council comprises the six members of
the Executive Board and the governors of the national central banks of the participating
countries.

There is a resemblance between the Governing Council and its American counterpart,
the Federal Open Market Committee, which comprises the seven members of the Federal
Reserve Board and the presidents of five Federal Reserve Banks. In the Governing Council,
however, the central-bank governors outnumber the members of the Executive Board. Fur-
thermore, the governors may be influenced by economic conditions in their own countries,

14Britain and Denmark opted out, and Sweden claimed the right to opt out because it had joined
the EU after the Maastricht Treaty was adopted (and, in any case, had declined to participate in the
exchange-rate mechanism of the EMS). Greece did not meet any of the convergence criteria. The
Commission and EMI winked at the fact that Belgium and Italy had very high debt ratios, which were
not “approaching the reference value at a satisfactory pace.”
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whereas the presidents of the Federal Reserve Banks do not see themselves as representing
their own regions. Unfortunately, we will not be able to study the views and behavior of
the national central-bank governors. The ECB has decided against publishing votes in the
Governing Council or the minutes of its meetings.

There is another difference between the two systems. In the United States, the Federal
Reserve Bank of New York implements the monetary policy adopted by the Federal Open
Market Committee. It conducts open-market and foreign-exchange operations on behalf
of the whole Federal Reserve System. In Europe, every national central bank takes part in
these operations. There are two reasons. First, the central-bank governors drafted the Statute
of the ESCB and were loath to relinquish their powers and responsibilities. Second, New
York is the financial capital of the United States. London comes close to being the financial
capital of Europe, but Frankfurt and Paris covet that role—and the ECB has its headquar-
ters in Frankfurt. The rivalry among those financial centers precluded the delegation of
responsibility to a single central bank or to the ECB itself.

Because the ECB must maintain price stability, it adopted an explicit inflation target;
the inflation rate in the euro area should be no higher than 2 percent. But it also monitors
a number of other indicators for the euro area, including the growth of the money supply
and the gap between actual and potential output. Like most other central banks, the ECB
implements its monetary policy by regulating short-term interest rates. It has established a
“corridor” in which they can fluctuate. The upper bound of the corridor is defined by the
interest rate at which commerical banks can obtain short-term credit from their national
central banks; the lower bound is defined by the interest rate at which commercial banks
can make short-term deposits with their central banks. As economic conditions change,
the ECB can change those rates. Interest rates inside the corridor are affected directly by
the money-market operations of the ECB. Each week, it invites commercial banks to sell
short-term securities to the national central banks under so-called repurchase agreements;
the banks must buy back the securities on a stated date thereafter. This allows the ECB to
maintain close control over bank liquidity in the euro area and to raise or reduce market
interest rates within the interest-rate corridor.

The Euro and the International Monetary System

Who will determine exchange-rate policy for the euro? Who will represent the
euro area in international institutions such as the IMF and in less formal bodies such as the
G-7? Will the euro become a major international currency, alongside the dollar?

The first two questions are answered by the Maastricht Treaty, but the answers are hard to
interpret. Finance ministers wanted to control exchange-rate policy. Central bankers wanted
assurance that the ECB would not be prevented from maintaining price stability by the need
to intervene on foreign-exchange markets. The result was an awkward compromise.

Article 109 of the treaty, reproduced in Figure 20-5, gives the Council of Ministers and,
therefore, EU governments the right to decide whether the EU will make formal agreements
to peg exchange rates for the euro. If there are no such agreements, the Council can only
issue “general orientations” for exchange-rate policy, which must be consistent with price
stability. If, then, the EU made an informal agreement with the United States and Japan,
akin to the 1985 Plaza Agreement or 1987 Louvre Accord, the ECB might not be obliged to
implement the agreement if, in its view, implementation would threaten the maintenance of
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Conducting Exchange-Rate Policy Under the Maastricht Treaty

1. [The Council of Ministers] may, acting unanimously on a recommendation from the ECB
or from the [European] Commission, and after consulting the ECB in an endeavor to reach
a consensus consistent with the objective of price stability, after consulting the European
Parliament, in accordance with the procedure in paragraph 3. . ., conclude formal agreements on
an exchange-rate system for the [euro] in relation to non-Community currencies. The Council
may, acting by a qualified majority on a recommendation from the Commission, and after
consulting the ECB . . . adopt, adjust, or abandon the central rates of the [euro] within the
exchange rate system.

2. In the absence of an exchange rate system in relation to one or more non-Community cur-
rencies as referred to in paragraph 1, the Council may, acting by a qualified majority either on
a recommendation from the Commission and after consulting the ECB, or on a recommenda-
tion from theECB, formulate general orientations for exchange rate policy . . . . These general
orientations shall be without prejudice to the general objective of the ESCB to maintain price
stability.

3. [Where] agreements concerning monetary or foreign exchange regime matters need to be
negotiated by the Community with one or more states or international organizations, the
Council . . . shall decide the arrangements for the negotiation and for the conclusion of such
agreements. These arrangements shall ensure that the Community expresses a single position.
The Commission shall be fully associated in the negotiations.

Agreements concluded in accordance with this paragraph shall be binding on the institutions
of the Community, on the ECB and on Member States.

4. [The Council] shall, on a proposal from the Commission and after consulting the ECB, acting
by a qualified majority decide on the position of the Community at international level as regards
issues of particular relevance to economic and monetary union and, acting unanimously, decide
its representation. . .

5. Without prejudice to Community competence and Community agreements as regards eco-
nomic and monetary union, Member States may negotiate in international bodies and conclude
international agreements.

FIGURE 20-5
Article 109 of the Maastricht Treaty

price stability. It follows, incidentally, that paragraph 3 of Article 109, describing the way in
which the EU will conduct negotiations on international monetary matters, can apply only
to negotiations of the type described in paragraph 1, on formal exchange-rate agreements.
All other matters are covered by paragraph 4, which does not explicitly mention a role for
the European Commission.

To complicate matters, paragraph 5 of Article 109 allows individual EU governments to
negotiate and conclude agreements on international monetary matters if they do not impinge
on other provisions of the treaty.

Late in 1998, the EU governments tried to sort out these issues. They decided that the
euro area should have two representatives in international bodies such as the G-7, which
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deals with exchange-rate policies for the key-currency countries. One would come from
the Council of Ministers; the other would come from the ECB. But they also agreed that
France, Germany, and Italy, the three euro-area members of the G-7, should continue to
be represented by their own finance ministers and central-bank governors. In defense of
this dual arrangement, they argued that the G-7 and other such bodies deal with monetary
and financial issues that do not involve EMU directly, including, for example, the Mexican,
Asian, and Russian crises of the 1990s. Furthermore, they rejected suggestions that the
euro-area countries should consolidate their membership in the IMF. They asked instead
that the ECB be given observer status at IMF meetings when EMU-related matters are being
discussed, and the IMF agreed to this unusual arrangement.

Much more work must be done before these issues are resolved to the satisfaction of
all countries concerned, including the United States. Meanwhile, EMU may have one un-
expected effect—raising the influence of central-bank governors in the day-to-day man-
agement of the international monetary system. As no single finance minister can speak for
Europe in the way that the U.S. secretary of the Treasury can speak for the United States, the
secretary may have to ask the chairman of the Federal Reserve Board to call the president of
the ECB whenever the secretary is uneasy about the behavior of the dollar–euro exchange
rate.

The third question posed above, on the international role of the euro, will not be answered
for some time. The euro will have to replace the Deutsche mark before it can start to displace
the dollar, and the dollar is far more important than the Deutsche mark. Examine the numbers
in Table 20-3, which show that the dollar was more important internationally on the eve of
EMU than all of the euro-area currencies taken together.

Yet the role of the euro started to grow right after it was introduced. The African countries
that used to peg their currencies to the French franc pegged them immediately to the euro.
Other countries may follow them eventually, especially those in Central Europe that expect
to enter the European Union. Countries that trade heavily with the euro area will make and
receive euro payments, the euro will be traded actively on their foreign-exchange markets,
and the euro may thus be used increasingly for official intervention on those foreign-
exchange markets. Most importantly, international investors, including central banks, will
want to acquire euro-denominated assets, and borrowers outside the euro area will want to
issue euro-denominated debt.

It is worth remembering, however, that sterling continued to serve as an international
currency long after Great Britain had ceased to be the dominant economic power. Institu-
tional arrangements are slow to change, because they are mutually reinforcing. As the dollar
will still be used extensively in international trade, it will continue to play a large role in
foreign-exchange markets. Hence, it will be used for official intervention and will therefore
be held as a reserve asset. It is worth noting, moreover, that EMU and the Single European
Act will not completely unify Euro-area bond markets. There will still be eleven sets of
government bonds, each with its own market, and those markets will be smaller than the
unified market for U.S. government bonds. Equity markets may merge more rapidly. Even
before EMU, the London and Frankfurt stock exchanges agreed to form a single market for
the most widely traded issues.

Over the long run, however, the international role of the euro will depend on the success
of the ECB in pursuing a monetary policy that combines the pursuit of price stability with
a sensible quest for approval and support from the governments and citizens of the EU
countries.
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Table 20-3. The International Roles of National Currencies

U.S. Euro Area Pound Swiss All
Category Dollar Currencies Yen Sterling Franc Other

Percentage of total
foreign-exchange
turnovera 43.5 26.0 10.5 5.5 2.0 12.0

Percentage of
cross-border
foreign-currency
depositsb 47.9 25.8 5.9 4.9 3.5 11.9

Percentage of
international bond
issues outstandingc 45.6 26.6 11.2 8.4 3.9 4.3

Percentage of
foreign-exchange
reservesd 57.1 19.4 4.9 3.4 0.7 14.6

Number of other
currencies officially
pegged to currencye 20 20 — — — 7

Source: See notes; detail may not add to total because of rounding.
aApril 1998, from Bank for International Settlements; some EU currencies that are not euro-area
currencies are included with euro-area currencies, because they cannot be separated. As all transactions
involve two currencies and each currency is counted whenever it appears on one side of a transaction,
the BIS figures add up to 200 percent; they are reduced by half here for comparability with other
numbers in the table.
bMarch 1998, for industrial-country banks, from Bank for International Settlements; ECU deposits
treated as euro-area currency deposits.
cJune 1998, from Bank for International Settlements; ECU issues treated as euro-area currency issues.
dDecember 1997, from International Monetary Fund.
eNovember 1998, from International Monetary Fund; excludes EMS countries.

POLICY COORDINATION AND EXCHANGE-RATE MANAGEMENT

Previous sections of this chapter have focused on problems and prospects in two
parts of the world economy—the emerging-market countries and the European Union. This
final section looks at relations among the key-currency countries. It begins with the problem
of policy coodination, then turns to the problem of exchange-rate management.

The Case for Policy Coordination

Governments engage in many forms of economic cooperation and in many pol-
icy domains. They engage in consultation when they exchange information about their
economies and policies. Multilateral institutions such as the IMF and the Organization for
Economic Co-operation and Development play major roles in this process. Governments
engage in collaboration when they adopt specific measures aimed at achieving agreed ob-
jectives but do not undertake to modify their domestic policies. This form of cooperation
is best illustrated by programs providing economic assistance to developing countries, in-
cluding of the World Bank. Governments engage in coordination, strictly defined, when
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they make specific, mutual commitments to modify their domestic policies. Coordination
involves a “package” of policy changes that would not take place otherwise.

The case for coordination derives from the proposition that small-group behavior can
produce suboptimal policy outcomes when the members of the group conduct their affairs
independently. The governments of the major industrial countries can be viewed as a small
group of economic actors and are subject to this risk.

How can policy coordination avoid the risk arising from small-group behavior? There are
two views of coordination, which give two answers to this question. The first is the policy-
optimizing approach, which argues that coordination can help each government reach its own
national objectives. The second is the regime-preserving or public-goods approach, which
argues that coordination can help governments reach their common objectives. The policy-
optimizing approach dominates the academic literature, but the public-goods approach may
come closer to describing the way in which governments themselves assess the benefits and
costs of policy coordination.

The Policy-Optimizing Approach

The policy-optimizing approach can be illustrated easily by supposing that there
has been a worldwide recession. No single country may be able to recover on its own by
expanding its money supply or by taking other measures to stimulate demand. It runs the
risk of getting ahead of the rest and thus facing a balance-of-payments deficit or having its
currency depreciate if it has a floating exchange rate. An increase in domestic demand will
raise its imports, and it can experience a capital outflow as well if it uses monetary policy
to stimulate demand. The United States encountered these problems in 1977–78, when it
stimulated demand more vigorously than did Europe and Japan. The dollar depreciated, the
inflation rate rose, and monetary policy had to be tightened in 1979. Incomplete recovery
gave way to another recession.

In situations of this sort, each government has an incentive to hang back and wait for
other governments to act. Each may count on an increase in the others’ imports to raise
its exports and produce an export-led recovery. The temptation is particularly strong under
floating exchange rates, because a government that hangs back can expect its currency to
appreciate. This will slow the growth of the country’s exports stemming from recovery
elsewhere in the world, weakening its own export-led recovery, but will reduce the home-
currency prices of the country’s imports and offset some of the inflationary pressure that
often accompanies an economic recovery. In other words, the laggards can hope for a
better short-run trade-off between expansion and inflation than if they tried to generate a
homemade recovery.

When governments fail to coordinate their policies, each may act too timidly and thus
disappoint the others’ expectations. When they act jointly, by contrast, they can avoid those
disappointments. When each government agrees to generate some homemade recovery,
using the appropriate policy instruments, each can hope to benefit from the others’ efforts
and all can count more firmly on complete recovery.

One phrase in the previous sentence deserves extra emphasis—the one about appropriate
policy instruments. The case for policy coordination stems partly from the need for each
country to use the best combination of fiscal and monetary policies. In the late 1970s,
the United States relied mainly on monetary policy to promote recovery, and the dollar
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depreciated. In the early 1980s, it relied mainly on fiscal policy, and Chapter 19 describes
the results. The budget deficit induced a capital inflow, and the dollar appreciated hugely.
To complicate matters, other governments were cutting their budget deficits. Hence, the
policy mix was skewed one way in the United States and was skewed the other way in other
countries.

Policy coordination can be viewed as a way to give a government partial control over its
partners’ policy instruments and thus raise the number of instruments it can use to reach its
own objectives. This can be demonstrated by adopting a two-country model used in Chapter
13 to illustrate economic interdependence, but making one modification. In Figure 13-4 of
Chapter 13, each country’s income depended on the other country’s income. Here, we will
show how the optimal setting of one country’s policy instrument depends on the setting of
the other country’s instrument.

Consider two countries with similar economies and a pegged exchange rate. Each coun-
try has a single policy instrument, the interest rate, with which to achieve two policy
objectives—internal and external balance. The curve Y ∗

1 in Figure 20-6 shows the interest-
rate combinations that allow country 1 to maintain internal balance. If country 2 raises
its interest rate, reducing its income and imports and thus reducing country 1’s exports,
country 1 must lower its interest rate. The curve Y ∗

2 shows the interest-rate combinations
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FIGURE 20-6
Policy Interdependence in a Two-Country Model
The Y ∗

1 curve shows the interest-rate combinations that permit country 1 to achieve
internal balance. It is downward sloping because an increase in country 2’s interest rate
reduces country 1’s income and must be offset by a decrease in country 1’s interest rate.
The Y ∗

2 curve shows the interest-rate combinations that permit country 2 to achieve
internal balance. The BB curve shows the interest-rate combinations that maintain
external balance between the two countries. If country 2 raises its interest rate, reducing
its income and imports and attracting foreign capital, country 1 must raise its interest
rate to restore external balance. Country 1 would like to reach P1, where Y ∗

1 and BB
intersect, but country 2 would like to reach P ∗

2 , where Y ∗
2 and BB intersect, so their aims

are incompatible.
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FIGURE 20-7
Deriving the Policy Reaction Curve for Country 1
The curve R1 is the policy reaction curve for country 1. If country 2’s interest rate is
i ′
2, country 1 can reach internal balance at C and external balance at F, but not both.

Hence, it will move to T ′, where an indifference curve U ′
1 is tangent to the horizontal

line given by country 2’s interest rate. If country 2 cuts its interest rate to i ′′
2 , country 1

will move to T ′′, where an indifference curve U ′′
1 is tangent to the horizontal line given

by country 2’s interest rate. The curve R1 is obtained by connecting all points like T ′

and T ′′, including the point P1.

that permit country 2 to achieve internal balance. Country 1’s curve is steeper than country
2’s curve for the usual reason: a change in a country’s own interest rate affects its income
more strongly than an equal change in the other country’s interest rate.

The curveBB shows the interest-rate combinations that maintain external balance between
the two countries. If country 2 raises its interest rate, reducing its imports and attracting
foreign capital, country 1 must raise its interest rate to maintain external balance. Clearly,
country 1 would like to reach P1, where the interest-rate combination would permit it to
achieve internal and external balance. But country 2 would like to reach P2, so the two
countries’ aims are incompatible. (If BB passed through the point P0, their aims would be
compatible.)

The curve R1 in Figure 20-7 is country 1’s reaction curve, showing how country 1 responds
to country 2’s interest-rate policy. If country 2 sets its interest rate at i ′2, country 1 can reach
internal balance at C and external balance at F, but it cannot reach both simultaneously.
Therefore, it will compromise by moving to a point like T ′. The indifference curve U ′

1
passing through T ′ shows all of the policy outcomes that are equivalent in quality (welfare)
to the one at T ′. If country 2 cuts its interest rate to i ′′2 , country 1 will move to a point such as
T ′′, cutting its own interest rate, and another indifference curve,U ′′

1 , must pass through T ′′.
(Points onU ′′

1 are inferior to points onU ′
1 because they are farther from P1, which shows the

best possible outcome for country 1 and is known as country 1’s bliss point.) The reaction
curve R1 is obtained by connecting T ′

1, T ′′
2 , and all of the other points like them, and it

must pass through P1. Note that the indifference curve U ′
1 must be tangent to a horizontal
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FIGURE 20-8
A Noncooperative Policy Equilibrium
When each country adjusts to the other country’s interest rate, they will move to N,
where their reaction curves intersect. Let them start at A and adjust sequentially. If
country 2 is the first to adjust, they will move to A′, then to A′′, and so on, until they
reach N. That is an equilibrium point, in that neither country has an incentive to leave
it unless the other leaves it. It is a noncooperative equilibrium, in that each country
adjusts passively to the other’s policy, rather than trying to influence that policy.

line passing through T ′. Otherwise, country 1 could obtain a better outcome by choosing a
different interest rate. Similarly, U ′′

1 is tangent to a horizontal line passing through T ′′. We
use this information shortly.15

A comparable reaction curve can be obtained for country 2, and the two countries’ curves
are shown together in Figure 20-8. Suppose that they start at A and that country 2 is the
first one to adjust. If it cannot influence country 1’s behavior, it will raise its interest rate,
moving the policy point to A′. Country 1 will then respond by reducing its interest rate and
moving the policy point to A′′. The process will continue until the two countries reach N .
This is the noncooperative equilibrium. It is the best outcome obtainable by each country in
the absence of coordination. You can see this for yourself by asking whether either country
has any incentive to raise or lower its interest rate given the interest rate chosen by the other
country. Clearly, it does not.

What can we say about economic conditions at N? Look back at the point T ′ in Figure
20-7. As T ′ lies to the left of C , country 1’s interest rate at T ′ is too low to maintain internal
balance in country 1, which means that the country faces inflationary pressures. As T ′ lies
to the right of F , country 1’s interest rate at T ′ is too high to maintain external balance,
which means that country 1 has a balance-of-payments surplus (or faces the prospect of
an appreciating currency). Similar outcomes prevail at all points on the curve R1 that lie

15The reaction curve in Figure 20-7 is positively sloped, but it would be negatively sloped if country 1
gave greater weight to internal balance. In that case, the points T ′

1 and T ′′
1 would lie farther to the right

(i.e., closer to Y ∗
1 , the internal-balance curve), and the line connecting them to the point P1 would be

negatively sloped.
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FIGURE 20-9
A Cooperative Policy Equilibrium
At N, the noncooperative outcome derived in Figure 20-8, an indifference curve for
country 1, U1, is tangent to the horizontal line passing through N, and an indifference
curve for country 2, U2, is tangent to the vertical line passing through N. The two indif-
ference curves enclose an area containing points like E , where country 1 could reach
an indifference curve closer to P1, the ideal outcome for country 1, and country 2 could
reach an indifference curve closer to P2, the ideal outcome for country 2. Therefore,
both of them will gain if they can agree to move to a point like E .

to the southwest of P1, which is true of point N in Figure 20-8. If you drew a diagram for
country 2 analogous to Figure 20-7, you could show that all points on its reaction curve
that lie to the northeast of P2, including N , are points at which country 2’s interest rate
is too high to maintain internal balance, which means that country 2 faces deflationary
pressures, and that country 2’s interest rate is too low to maintain external balance, which
means that the country has a balance-of-payments deficit—the counterpart of country 1’s
surplus.

Finally, Figure 20-9 shows how policy coordination can make each country better off.
Consider the noncooperative outcome at N . We know from Figure 20-7 that an indifference
curve U1 must cut through that point and be tangent to the horizontal line passing through
Ni that is how we derived country 1’s reaction curve. Similarly, an indifference curve U2

must cut through N and be tangent to the vertical line passing through Ni that is how we
derived country 2’s reaction curve. The two indifference curves, however, enclose an area
containing points such as E . These represent cooperative outcomes. If country 1 moves
to E , it will reach an indifference curve closer to P1 (the ideal outcome for country 1). If
country 2 moves to E , it will reach an indifference curve closer to P2 (the ideal outcome
for country 2). By setting policies cooperatively rather than separately as in Figure 20-8,
each country can improve its own situation.

Clearly, policy coordination cannot take the two countries to the best of all possible
outcomes. Country 1 is worse off at E than it would be at P1, but country 2 would be worse
off at P1 than it was at N and would therefore refuse to move to P1. Similarly, country 2 is
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worse off at E than it would be at P2, but country 1 would be worse off at P2 than it was
at N and would refuse to move to P2. The cooperative outcome at E , however, is better for
each country than the noncooperative outcome at N .

Exceptions, Qualifications, and Anomalies

Other macroeconomic models can be used to show that coordination fosters policy
optimization, but there are exceptions and qualifications.

Kenneth Rogoff has called attention to one such exception. Return to the example at
the start of this section, where the balance-of-payments effects of acting individually kept
governments from dealing with a global recession. By relaxing the balance-of-payments
constraint, coordination led them to do the right thing. In many macroeconomic models,
however, governments tend to pursue inflationary policies unless they are constrained by
the balance-of-payments effects of acting individually. In those cases, coordination leads
them to do the wrong thing.

Two other economists, Jeffrey Frankel and Katharine Rockett, have drawn attention to an
important qualification. If governments do not know how the world economy works, they
can make welfare-worsening policy bargains. Frankel and Rockett use ten multicountry
econometric models to represent two governments’ views about the world economy. By
ascribing those views, one by one, to each government, they can produce 100 policy bargains
between the two governments. They can then examine the welfare effects of the policy
bargains when each model is taken to be the “true” model of the world economy. Both
governments gain from coordination when they happen to use the true model, and they can
even gain when they use the wrong model, but they can also suffer losses. In fact, they suffer
losses in more than a third of the possible cases.16

Furthermore, the policy-optimizing approach has two implications that impair its use-
fulness as a way to represent policy coordination. First, it implies that coordination should
take place continuously, not episodically. Yet there have been very few policy bargains of
the type illustrated in Figure 20-9. The bargain made at the 1978 Bonn summit is often cited
as an example, but it was not confined to macroeconomic policies; Germany and Japan
agreed to modify their fiscal policies, but they did so in exchange for a commitment by
the United States to modify its energy policies. Second, the policy-optimizing approach
implies that it should be easy to make policy bargains. Governments can be expected to
haggle about the distribution of the welfare gains (the precise location of the point E in
the area enclosed by the indifference curves of Figure 20-9). But there should be no reason
for them to haggle about the “burden” of coordination, as there should be no such burden.
Under the policy-optimizing approach, moreover, disagreements about policy preferences
should not prevent coordination; in fact, they may raise the benefits from coordination.
Yet governments frequently fail to coordinate their policies because they disagree about

16In many of these cases, however, a government knowingly makes a bargain harmful to its partner on
its own view of the world or one harmful to itself on its partner’s view. A government acting in good
faith might not want to make a bargain harmful to its partner; and a prudent government might not
want to make a bargain that would be harmful to itself if its partner’s view turned out to be true. These
restrictions rule out about 60 percent of the bargains, including some that would be mutually beneficial.
But most of those they rule out are welfare-reducing bargains, which fall from a third to a quarter of
the total number. See Gerald Holtham and Andrew Hughes Hallett, “International Macroeconomic
Policy Coordination When Policymakers Do Not Agree on the True Model: Comment,” and Jeffrey
Frenkel, Scott Erwin, and Katharine Rockett, “Reply,” American Economic Review, 82 (September
1992).
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priorities and preferences and about sharing the costs of coordination. The public-goods
approach helps us explain why that happens.

The Public-Goods Approach

Under the policy-optimizing approach, governments gain from coordination be-
cause it helps them to achieve their own national objectives. Under the public-goods ap-
proach, they gain because coordination helps them to achieve certain global objectives, as
well as their own national objectives. These global objectives are public goods, because it
is hard to prevent a country from “consuming” them when it does not share the costs of
producing them. To produce them in adequate amounts, however, governments may have
to follow policies that interfere with the pursuit of their national objectives.

The public-goods approach can therefore explain why disagreements about policy ob-
jectives impede coordination and why coordination is seen to be costly. It also explains
why coordination has been sporadic. It is most likely to occur when governments face a
clear and serious threat to the international economic system—an increase in the price of
oil like that of the early 1970s, which led to the policy bargain at the 1978 Bonn summit,
or a large exchange-rate misalignment like that of the early 1980s, which led to the 1985
Plaza Agreement. When the threat is less obvious or serious, the costs of coordination seem
too high, and governments put their national objectives ahead of their global objectives.

Critics of policy coordination seem sometimes to argue that governments should pay more
attention to their national objectives. One well-known critic, Martin Feldstein of Harvard,
wrote these paragraphs shortly after the 1987 stock-market crash:17

Washington’s explicit recognition of its responsibility for America’s economic
future would . . . reassure financial markets that have become unnecessarily
frightened by the prospect that international economic coordination will collapse.
Unfortunately, ever since the 1985 Plaza meeting, the administration and the
governments of other industrial nations have emphatically asserted that
international economic coordination is crucial to a healthy international economy
in general and to continued U.S. growth in particular. Since such assertions are
not justified by the actual interdependence of the industrial economies,
Americans have been inappropriately worried . . .

The U.S. should now in a clear but friendly way end the international
economic coordination of macroeconomic policy. We should continue to
cooperate with other governments by exchanging information about current and
future policy decisions, but we should recognize explicitly that Japan and
Germany have the right to pursue the monetary and fiscal policies that they
believe are in their own best interests.

It is frightening to the American public and upsetting to our financial markets
to believe that the fate of our economy depends on the decisions made in Bonn
and Tokyo. Portfolio investors, business managers and the public in general need
to be reassured that we are not hostages to foreign economic policies, that the
U.S. is the master of its own economic destiny, and that our government can and
will do what is needed to maintain healthy economic growth.

17Martin Feldstein,“The End of Policy Coordination,” The Wall Street Journal (November 9, 1987).
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These objections might be valid if governments were truly committed to intensive policy-
optimizing coordination instead of sporadic regime-preserving coordination. In fact, the
governments’ aims are modest. Furthermore, critics of coordination seem to assume that
governments are comfortable with freely floating exchange rates, and that assumption is
unrealistic. Monetary history strongly suggests that governments regard exchange-rate sta-
bility as a public good and will try to achieve it or, at least, to limit exchange-ratefluctuations.

The Case for Exchange-Rate Management

In the three decades after the collapse of the Bretton Woods system, the govern-
ments of the key-currency countries changed their minds several times about the feasi-
bility of exchange-rate management. In 1973, right after the collapse of the pegged-rate
regime, floating exchange rates were seen as temporary, and strenuous efforts were made to
agree on a new pegged-rate regime. The oil shocks of the 1970s, however, persuaded most
economists and government officials that floating rates were here to stay; wide differences
in governments’ policy responses to the higher price of oil made it hard to contemplate
any attempt to manage exchange rates intensively. At the start of the 1980s, moreover, the
Reagan administration rejected any form of exchange-rate management and said that the
United States would no longer intervene on foreign-exchange markets. In 1985, however, it
changed its mind and sponsored the Plaza Agreement, which ushered in a serious effort to
limit exchange-ratefluctuations. After the breakdown of the Louvre Accord, official opinion
shifted again. There was intervention in the 1990s, mainly in the yen–dollar market, but it
was sporadic. The Clinton administration was particularly skeptical of intensive manage-
ment. Intervention should not be attempted, it argued, unless it was bound to succeed. Move
with markets, not against them. Otherwise, they will defeat you and destroy your credibility,

At the end of the 1990s, however, European and Japanese officials began to advocate a
new attempt to limit exchange-rate fluctuations. They had strong reasons. European officials
feared that the euro might be excessively popular; it might appreciate strongly vis-à-vis the
dollar, reducing Europe’s exports, slowing real output growth, and preventing a further
reduction in European unemployment. Japanese officials were worried about any large
change in the yen–dollar rate. A large appreciation of the yen would deepen and prolong
the recession in Japan. A large depreciation might undermine confidence in the yen, making
it more difficult for the Japanese government to finance its huge budget deficit and to widen
the global role of the yen in competition with the dollar and the euro.

Washington was not enthusiastic. Officials and academic economists in the United States
tend mainly to the view set forth earlier in this chapter. In a world with global capital markets,
there may be no safe halfway house between floating exchange rates and permanently fixed
rates. Floating rates have been very volatile, because they are so sensitive to expectations,
and the volatility of nominal rates has affected real rates. Once thought to be the best defense
against imperfect policies, they have instead transmitted policy mistakes from asset to goods
markets. Permanently fixed rates, however, cannot be sustained unless governments adopt
a common monetary policy, and this raises the question posed in Europe at the start of the
debate about monetary union: Who should make the common monetary policy? There are
three equally unappealing answers.

The first is the hegemonic answer, which says that the common monetary policy will be
imposed by the largest, most powerful country. That was the answer given by the Bretton
Woods system, where the United States became the hegemonic country, and by the EMS,
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where Germany became the hegemonic country. It is a poor answer, however, because it
assumes that the leading country will follow a monetary policy appropriate to its partners’
needs—which does not always happen.

The second is the answer given by the Maastricht Treaty—move to monetary union. It was
also given by Richard Cooper of Harvard, who argued that the major industrial countries,
including the United States, should move eventually to a common currency managed by a
single central bank. But the Maastricht Treaty illustrates the obstacles. The treaty has been
described as an awkward attempt to reconcile Germany’s insistence on price stability with
its partners’ insistence on a voice in making European monetary policy. Compromise was
possible only because the EU countries attach great importance to economic and political
cohesion. It would be far harder to agree on a monetary union spanning the EU, Japan, and
the United States.

The third answer would tie national monetary policies to some sort of rule compatible
with keeping exchange rates from changing, and a number of economists have favored this
solution. A few want to reinstate a full-fledged gold standard. Others want to use gold-
standard rules without giving gold a role. Central banks would be expected to engage in
nonsterilized intervention, subordinating their monetary policies to the maintenance offixed
exchange rates. Under one such plan, proposed by Ronald McKinnon of Stanford, central
banks would choose the most appropriate growth rate for the global money stock, and each
central bank would then follow a monetary policy designed to achieve it. But each bank
would also engage in nonsterilized intervention. Hence, its national money stock would
grow at a rate faster than the global money stock when its currency was strong and would
grow at a rate slower than the global stock when its currency was weak. The system would be
symmetrical, however, so that the different growth rates of the national money stocks would
not affect the growth rate of the global money stock.

These rule-based plans are rather unrealistic. They are meant to discipline governments,
but the governments themselves would have to accept them. Even when they accept them
in principle, moreover, they may not obey them. Britain left the gold standard in 1931. The
United States did fatal damage to the Bretton Woods system in 1971, when it tried to realign
exchange rates for the dollar. Germany did damage to the fixed-rate version of the EMS
in 1992, when it tried to realign European exchange rates. Discipline cannot be imposed
merely by telling governments to maintain fixed exchange rates—not without establishing
an international institution strong enough to hold them to their obligations when it does not
suit them to do that on their own, and we are a long way from that sort of world.

The same point can be put more generally. It is wrong to compare the existing exchange-
rate regime, laboring under imperfect policies, with an idealized version of some other
regime, where governments are well informed and very well behaved. These comparisons
are bound to be misleading, by favoring regimes that cannot work out well.

Let us look briefly at two proposals that may not be utterly unrealistic and are bound to be
discussed when, inevitably, official opinion turns again in favor of exchange-rate manage-
ment. One proposal represents an adaptation of the EMS. The other proposal relies on looser
target zones to limit exchange-rate fluctuations and trigger the requisite policy changes.

An EMS Approach to Exchange-Rate Management

The early EMS was a pegged-rate system, and it was seen as a success by many
who believed initially that it was bound to fail. Its principal features were described in
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Chapter 19 and need not be repeated here. It should be recalled, however, that several
realignments took place in the early years of the EMS, which gave it some flexibility
but did not provoke speculative attacks large enough to overwhelm the system itself. The
success of the EMS has led some economists to ask whether a similar system might be
used to stabilize exchange rates among the key currencies—the dollar, the euro, and the
yen—without inviting governments to make mistakes of the sort that wrecked the earlier
Bretton Woods system. Yet certain special features of the EMS should warn us against using
it as a model for a global exchange-rate regime.

First, the EMS was a creature of the EU, which fostered political cohesion among its
members and a sense of collective responsibility for the survival of the system. No country
withdrew before 1992, even temporarily, although France was tempted to leave in the early
1980s, when it was trying to stimulate domestic demand more vigorously than other EMS
countries.

Second, the EMS countries were able to agree speedily on realignments, and the realign-
ments were fairly small, partly because it was possible to make them frequently. Small
changes need not always provoke speculative attacks. Prospective profits are necessarily
small when realignments are small and unpredictable. With small realignments and wide
exchange-rate bands, moreover, the actual exchange-rate changes are unpredictable, even
when the realignments are quite predictable. The new and old exchange-rate bands can
overlap, and the actual exchange rate may not change at all.

Third, some of the EMS countries used capital controls, which limited capital flows
and, more importantly, helped central banks to insulate domestic interest rates from the
big changes in “offshare” interest rates that often accompanied exchange-rate speculation.
Look back at Figure 15-9 in Chapter 15 to see how large the gaps could be, and recall the
point made by Padoa-Schioppa, that the abolition of capital controls would undermine the
stability of the EMS in the absence of a common monetary policy. There is some tendency,
however, to exaggerate the contribution of capital controls to the stability of the EMS. Two
other features of the system were very important.

On the one hand, the EMS had unusual credit arrangements that prevented individual
central banks from running out of reserves when they intervened to combat speculation.
Each central bank could borrow unlimited amounts of its partners’ currencies when it had to
intervene. These elastic credit arrangements minimized the risk that rumors of a realignment
would be self-fulfilling.

On the other hand, the Deutsche mark was the only world-class currency in the EMS and
the strongest European currency. These features limited speculative pressures. In the 1987
edition of this book, written before Britain entered the EMS and long before the 1992 crisis,
I put this point hypothetically:

Suppose that the foreign-exchange market comes to expect a revaluation of the
Deutsche mark against the French franc. Frenchmen will sell francs for marks.
But they are the only large holders of francs. Anyone else wanting to speculate
against the franc must borrow francs to sell them. This limits the volume of
speculation and tends to reverse it quickly (because Frenchmen will need their
francs for domestic purposes, and others will want to pay back their debts). Now
let us imagine that Britain joins the EMS, bringing in the pound, another
world-class currency. Suppose that the foreign-exchange market comes to expect
a revaluation of the mark against the pound. As there are many more footloose
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holders of sterling than francs, more money could move from London to
Frankfurt than currently moves from Paris to Frankfurt. Furthermore, this would
not be borrowed money, though that could move too, and it might not return to
London quickly.

These examples do not fully explain why Britain was forced to leave the EMS in 1992
and France was not. The franc was stronger fundamentally, and the Bundesbank supported
the franc but expressed misgivings about the pound. Nevertheless, they shed light on the
difference between the two outcomes and warn against basing an exchange-rate regime
for the three most important world-class currencies on an adaptation of the EMS. It would
be very hard, moreover, to negotiate open-ended credit arrangements among a group of
countries that included the United States, which was criticized in the 1960s for exploiting
the role of the dollar to finance its balance-of-payments deficits and was criticized again in
the 1980s for a similar offense.

Arrangements for the management of the key currencies are thus likely to be looser than
those of the EMS. But they should be more structured and durable than the Louvre Accord.
They might therefore be modeled on one of the target-zone proposals made in recent years.

A Target-Zone Approach to Exchange-Rate Management

The various target-zone proposals differ in the methods used to choose the central
rates, which provide the reference points for the target zones, and the ways in which those
central rates would be realigned. They also differ in the sizes of the zones surrounding the
central rates, the hardness of the boundaries of the zones, and the methods used to keep
actual exchange rates from leaving the zones. Finally, they differ in the extent to which the
plans themselves would be made public or be known only to the governments involved, as
in the case of the Louvre Accord.

The best-known target-zone proposal was developed by John Williamson. It is reproduced
in Figure 20-10. Under this proposal, the central rates would be defined by the equilibrium
values of the countries’ real effective exchange rates—those that would preserve internal
and external balance over the long run. By implication, the central rates would be adjusted
whenever econometric calculations showed that a country could no longer maintain internal
and external balance at the existing central rate. The zones around the central rates would
be quite wide, and the boundaries would be soft, so larger deviations could take place
temporarily. Central banks would intervene whenever movements in nominal exchange
rates threatened to drive real effective rates outside their target zones, and they would
coordinate their interest-rate policies to reinforce their interventions. The plan itself would
be made public, to stabilize the market’s expectations about future exchange rates and thus
discourage speculation.

Experience under the Louvre Accord suggests that Williamson is right about the need for
publicity. Governments run two risks when they are vague or secretive. First, they may find
that they disagree among themselves about their obligations. Second, market participants
will try to guess what the governments have agreed to do and will be guided by their
versions of the governments’ obligations. They will then charge the governments with
weakness or bad faith if they fail to live up to the market’s expectations. Both of these
things happened in October 1987, when the Louvre Accord broke down. Governments may
lose more credibility by refusing to commit themselves publicly than by falling short of
their declared commitments.
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The Blueprint

The participating countries [the Group of Seven] agree that they will conduct their macroeco-
nomic policies with a view to pursuing the following two intermediate targets:

(1) A rate of growth of domestic demand in each country calculated according to a formula
designed to promote the fastest growth of output consistent with a gradual reduction of inflation
to an acceptable level and agreed adjustment of the current account of the balance of payments.

(2) A real effective exchange rate that will not deviate by more than [10] percent from
an internationally agreed estimate of the “fundamental equilibrium exchange rate,” the rate
estimated to be consistent with simultaneous internal and external balance in the medium term.

To that end, the participants agree that they will modify their monetary and fiscal policies
according to the following principles:

(A) Theaverage levelof world (real) short-term interest rates should be revised up (down)
if aggregate growth of national income is threatening to exceed (fall short of) the sum of
the target growth of nominal demand for the participating countries.

(B) Differences in short-term interest rates among countries should be revised when
necessary to supplement intervention in the exchange markets to prevent the deviation of
currencies from their target ranges.

(C) National fiscal policies should be revised with a view to achieving national target
rates of growth of domestic demand.

The rules (A) to (C) should be constrained by the medium-term objective of maintaining the
real interest rate in its historically normal range and of avoiding an increasing or excessive ratio
of public debt to GNP.

FIGURE 20-10
The Williamson Target-Zone Proposal
Source: John Williamson and Marcus H. Miller, Targets and Indicators: A Blueprint for
the International Coordination of Economic Policy, Policy Analysis in International Eco-
nomics 22 (Washington, D.C.: Institute for International Economics, 1987).

Other features of Williamson’s proposal may be less satisfactory. An attempt to set and
realign exchange rates by computing long-run equilibrium rates may put too much faith
in econometric methods and fail to achieve Williamson’s purpose—to keep politics out of
the process. If governments dislike the central rates produced by the computations, they
will find other econometricians. Finally, Williamson’s wide, soft bands may fail to stabilize
exchange-rate expectations. His plan has the obvious merit, however, of embedding rules
for exchange-rate management in a framework for policy coordination.

The governments of the key-currency countries are not likely to undertake a major re-
form of exchange-rate arrangements in the near future. Other economic problems demand
immediate attention. Yet tentative steps might be taken to build a sturdier framework for
policy coordination and exchange-rate management. Paul Volcker, former chairman of the
Federal Reserve Board, has described the essential ingredients:18

The kind of coordination I foresee would not require an elaborate institutional
structure. Indeed, the strength of the G-5 or G-7, to my mind, rests on its
informality and flexibility. I am not . . . convinced that elaborate schemes of

18Paul A. Volcker and Toyoo Gyohten, Changing Fortunes (New York: Times Books, 1992), p. 300.
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statistical indicators are practical or that a special secretariat would be
particularly useful. Nor would I wish to impair the independence and authority of
central banks, undermining the usefulness of the most flexible tool of economic
policy. Indeed, without some method of insulating central banks from partisan
political pressures and focussing attention on price stability, efforts to stabilize
exchange rates are likely to fail.

What seems to me possible within that framework is the development of some
reasoned and broad judgments about what range of exchange rate fluctuation
among the regions is reasonable and tolerable, and what is not. I am thinking of
ranges significantly broader than the plus or minus 5 percent that was meant to
trigger consultation in the Louvre agreement. At the same time, . . . governments
should stand ready to support a broad and agreed range by more than just
intervention in currency markets. They would have to be prepared to support
their agreements in the short term with changes in monetary policy, and in the
medium and longer term by a willingness to alter the basic orientation of their
fiscal policies . . . .

For the whole idea to have any meaning, governments would have to accept
that strong pressures on exchange rates would be prime indicator of the need for
policy action. The agreed ranges would also have to be publicly known. The
official statement of a target zone would influence market expectations, helping
to stabilize trading activity. . . . But that result will be achieved only if the target
zone for any country or region is in fact taken seriously in the conduct of
monetary policy and in developing general economic policies.

SUMMARY

Differences in economic structure help to explain why countries choose different
exchange-rate arrangements and why they should do so. Small open economies and those
with sticky real wages tend to peg their exchange rates, because they have little to gain from
exchange-rate flexibility. Larger economies and those with sticky nominal wages are likely
to adopt more flexible exchange-rate arrangements, but few countries allow their exchange
rates to float freely.

In recent years, several countries have used exchange-rate pegging to combat inflation by
stabilizing the prices of traded goods, anchoring expectations, and conferring credibility on
domestic policies. But this is a high-risk strategy. A government that ties down the exchange
rate deprives itself of the policy instrument it will need if the strategy fails. Exchange-rate
pegging can help to achieve price stability but may be a risky and costly way to maintain
price stability over the long term.

The currency crises of the 1990s gave economists additional reasons to favor exchange-
rate flexibility. It can deter excessive foreign-currency borrowing and thus reduce the ex-
posure of the financial and corporate sector to problems like those faced by several Asian
countries. Sharp depreciations of the Asian countries’ currencies undermined the credit-
worthiness of banks and corporations, contributing to the sharp fall in output that was the
most surprising and damaging effect of the Asian currency crisis. Furthermore, flexible
rates may not invite speculative attacks of the sort experienced by the EMS countries in
1992–93, Mexico in 1994, and many emerging-market countries in 1997–99, including
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Russia and Brazil. But some economists favor a radically different approach. They urge
emerging-market countries to adopt other defenses against speculative attacks—to opt for
formal dollarization, convert their central banks into currency boards, or form regional
monetary unions.

The currency crises had other effects. On the analytic side, they fostered research on the
nature of currency crises. Early models of currency crises, such as the one in Chapter 17,
focused on the effects of actual government policies, showing how a prolonged monetary
expansion erodes the viability of a pegged exchange rate. More recent models, by contrast,
have focused on the effects of expectations about future policies and their role in generating
self-fulfilling crisis. On the policy side, the crises inspired a large number of proposals for
reforming the international financial system. There is widespread support for reforms that
would strengthen the domestic financial systems of emerging-market countries. Other pro-
posals are more controversial—that emerging-market countries should use capital controls
to fend off large inflows of short-term capital, and that the IMF should serve as lender of
last resort to crisis-stricken countries or to countries in danger of being engulfed by other
countries’ crises.

The crises also revealed a disturbing disjuncture between the words and deeds of the
official community. Debtor countries and their foreign creditors were told repeatedly not
to expect large-scale financial assistance in the event of a crisis and that debtor countries
may be obliged to interrupt their debt-service payments. Nevertheless, the IMF continued
to mobilize large amounts of financial support for crisis-stricken countries.

The suggestion that emerging-market countries form regional currency unions is appeal-
ing, but monetary union is a complicated process. That is the lesson taught by European
experience. The Maastricht Treaty drew on the elaborate institutional framework developed
by the members of the European Union during the decades that followed the formation of
the common market in 1958. The subsequent transition to economic and monetary union
involved enormous efforts, not only by those responsible for creating the European Cen-
tral Bank and introducing the euro, but by the EU governments as well, for they had to
fulfill the demanding requirements imposed by the convergence criteria in the Maastricht
Treaty. The ultimate success of EMU will depend on the success of the ECB in formulating
and implementing a single monetary policy for the euro area and the ability of the EU
governments to resolve ambiguities in the treaty, especially those pertaining to exchange-
rate policy. If EMU is successful, the international role of the euro will greatly exceed
the role of the Deutsche mark. It may indeed acquire a role comparable to that of the
dollar.

The advent of the euro has focused attention on relations among the key-currency
countries—the problem of policy coordination and the problem of exchange-rate man-
agement.

There are two ways to look at the problem of policy coordination. The policy-optimizing
approach demonstrates formally that policy coordination can be beneficial to each country
individually. It gives every government partial control over its partners’ policy instruments.
The public-goods approach demonstrates that coordination can be beneficial by combatting
the tendency for individual governments to “underinvest” in the production of international
public goods, such as exchange-rate stability and the preservation of an open trading sys-
tem. There are serious obstacles to coordination, however, including disagreements about
the structure and behavior of the world economy and, in the public-goods framework,
disagreements about the ranking of policy objectives.
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The key-currency countries have sought from time to time to manage exchange rates
intensively, especially after the Plaza Agreement of 1985. They have been more cautious
in recent years, intervening less often on foreign-exchange markets. With the introduction
of the euro, however, European and Japanese officials began to advocate a more vigorous
effort to limit exchange-rate fluctuations. There are several ways to achieve this objective,
including exchange-rate arrangements modeled on the EMS and looser target-zone regimes
designed to promote exchange-rate stability by fostering policy coordination.
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QUESTIONS AND PROBLEMS

(1) You are asked to advise two countries concerning their exchange-rate arrangements.
These are their main characteristics:

Item Markland Francland

Gross domestic product ($ billions) 100 30
Exports ($ billions) 20 20
Budget deficit ($ billions) 10 2
Inflation rate (percent) 40 15
Length (in months) of typical wage contract 36 12

Would you advise them to choose different exchange-rate arrangements? Would you want more
information about them? Explain. Suppose that Markland’s banks have large foreign-currency debts.
Would that affect your advice?

(2) A country with a pegged exchange rate begins to run a balance-of-payments deficit.
Explain how each of these events might affect expectations about the likelihood of a devaluation:
(a) a fall in foreign interest rates; (b) a devaluation by one of the country’s major trading partners; and
(c) the election of a new government more interested in reducing unemployment than maintaining
price stability.

(3) In the currency-crisis models presented in this chapter and in Chapter 17, the size of a
country’s reserves affects its vulnerability to a speculative attack, but the benchmark for judging the
adequacy of reserves is different in each model. Explain.

(4) “If foreign investors cease to roll over their loans to a country and its government
applies to the IMF for large-scale financing, the IMF should refuse the request. It should encourage
the government to suspend its debt payments to foreigners and then negotiate with its foreign investors
to reschedule or reduce its external debt.” Comment.

(5) Consider a country having a currency board. These are the balance sheets of the currency
board and of the commercial banks:

Currency Board

Reserve assets 100 Currency outstanding 50
Commercial banks’ deposits 50

Commercial Banks

Deposits with central bank 50 Deposits of households 200
Loans to firms 450 Deposits of firms 300

Banks must hold deposits with the central bank equal to 20 percent of their deposit liabilities to
households and firms. Some households begin to expect that the country will abandon its currency-
board regime and devalue its currency. They convert 25 percent of their deposits into foreign currency,
which the banks must obtain from the currency board. Show how this will affect the commercial banks’
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540 The Future of the Monetary System

deposits with the central bank and what the banks must do meet the 20 percent reserve requirement.
(Suggestion: Ask yourself how much bank deposits must fall and how banks can achieve this result.)
Why might a larger conversion of household deposits drive firms and banks into insolvency?

(6) “Europe may not be an optimum currency area, but that does not much matter for the
evaluation of EMU. The choices that faced the EU countries are not those implicit in the theory of
optimum currency areas.” Explain.

(7) Canada, Mexico, and the United States have formed a free trade area. Should they also
form a monetary union?

(8) Use Figure 20-6 to derive a reaction curve for country 2. Show how the relative weight
that the government assigns to external balance, compared to internal balance, will determine whether
the reaction curve is positively or negatively sloped.

(9) Let there be an increase of capital flows from country 1 to country 2. Show how this
affects the position of the external-balance curve in Figure 20-6, of country 1’s reaction curve in
Figure 20-7, and of the noncooperative equilibrium in Figure 20-8. (Remember that the shift in the
external-balance curve affects the positions of both countries’ reaction curves.)

(10) McKinnon’s proposal for a “gold standard without gold” makes no mention of coor-
dinating or restricting national fiscal policies. It that a serious shortcoming?

(11) Contrast the Williamson target-zone blueprint with Paul Volcker’s suggestions for
improving the monetary system.

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0  
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.021
https://www.cambridge.org/core


APPENDIX A

Mathematical Notes on
Trade Theory and Policy

SECTION 1. MAXIMIZING OUTPUT AND CLEARING MARKETS

Let the economy produce x1 cameras at price p1 and x2 grain at price p2. The
value of national output, y, is

y = p1x1 + p2x2. (1.1)

Keeping prices constant, let firms move along the transformation curve till camera output
is x ′

1 and grain output is x
′
2. The value of output will be

y′ = p1x ′
1 + p2x ′

2.

Subtracting y from y′,

y′ − y = p1(x ′
1 − x1)+ p2(x ′

2 − x2).

Let d denote a change in any variable, so dy = y′ − y, and so on. Therefore,

dy = p1 dx1 + p2 dx2. (1.2)

Competitive firms that maximize profits will increase camera output (dx1 > 0) and decrease
grain output (dx2 < 0) whenever this raises the value of national output (dy > 0). But they
cannot do so indefinitely, because the transformation curve is convex. Successive increases
in camera output cause larger decreases in grain output, reducing the net addition to the
value of output. Eventually, the changes in camera and grain outputs will offset each other
so that dy = 0, and

p1 dx1 = − p2 dx2,

or

p1
p2

= − dx2
dx1

. (1.3)
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The left side of eq. (1.3) is the relative price of a camera. It measures the amount of grain
that must be paid to buy a camera. The right side is the slope of the transformation curve at
the point that maximizes the value of national output; it measures the amount of grain that
must be sacrificed to produce an additional camera. This result is used to locate the output
point on the transformation curve.
In simple economic models, national output must equal national income. In a closed

economy, moreover, national income must equal total spending on cameras and grain.
Therefore,

y = p1c1 + p2c2, (1.4)

where c1 and c2 are the quantities of grain and cameras demanded. Combining eqs. (1.1)
and (1.3),

p1c1 + p2c2 = p1x1 + p2x2.

Rearranging terms,

p1(c1 − x1) = p2(x2 − c2). (1.5)

If there is an excess demand for cameras (c1 > x1), there must be an excess supply of
grain (x2 > c2). If the camera market clears (x1 = c1), the grain market must also clear
(x2 = c2). In an open economy, an excess demand for cameras shows up as a demand for
camera imports, and the corresponding excess supply of grain shows up as a supply of grain
exports. Therefore, a country’s demand for imports will equal its supply of exports at each
set of prices. This result is used to construct trade triangles and offer curves.
When world markets clear, the global supply of a product must equal the global demand

for it. Therefore,

x1 + x∗
1 = c1 + c∗

1,

where x∗
1 and c

∗
1 are foreign production and consumption. Rearranging terms,

x∗
1 − c∗

1 = c1 − x1. (1.6)

The foreign supply of camera exports must equal the domestic demand for camera imports.
This result shows why two countries’ trade triangles must be identical in equilibrium.

SECTION 2. LABOR REQUIREMENTS, OUTPUTS, AND PRICES
IN THE RICARDIAN MODEL

There are L̄ workers in Britain, all of them employed in cloth or wine production:

L̄ = L1 + L2, (2.1)
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where L1 are employed making cloth and L2 are employed making wine. A fixed number of
workers, a1, is required to produce a yard of cloth, and another fixed number, a2, to produce
a gallon of wine. Therefore,

L1 = a1x1 and L2 = a2x2,

where x1 is cloth output and x2 is wine output.
Substituting into eq. (2.1),

L̄ = a1x1 + a2x2.

Solving for x2,

x2 = L̄
a2

− a1
a2
x1. (2.2)

That is the equation for the British transformation curve. Its vertical intercept is L̄/a2,
measuring wine output when there is no cloth output. Its slope, the marginal rate of trans-
formation, is a1/a2, the ratio of labor requirements, and is constant.
When labor is the only factor of production, wages are the only costs. When labor

requirements are constant, moreover, average and marginal costs are equal. As prices equal
marginal costs under competitive conditions,

p1 = wa1 and p2 = wa2, (2.3)

where p1 is the price of cloth, p2 is the price of wine, and w is the wage rate. Therefore,

p1
p2

= wa1
wa2

= a1
a2

. (2.4)

The relative price of cloth, p1/p2, equals the ratio of labor requirements and thus equals
the slope of the transformation curve.
When Britain specializes completely in cloth, the world price of cloth is given by

p1 = wa1. (2.5)

When Portugal specializes completely in wine, the world price of wine is given by

p2 = w∗a∗
2 , (2.6)

where w∗ is the Portuguese wage rate, expressed in the same currency as the British wage
rate, and a∗

2 is the labor requirement in Portuguese wine production.
Under complete specialization, then, the relative price of cloth is

p1
p2

=
!
w
w∗

"!
a1
a∗
2

"
. (2.7)
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When this price must be changed to reach equilibrium in world markets, the change must
be made by altering the wage-rate ratio w/w∗, because a1 and a∗

2 are constants. Eq. (2.5)
can be used to obtain the real wage in Britain measured in cloth:

w
p1

= 1
a1

.

The higher the labor requirement in cloth production, the lower the real wage measured in
cloth.
The real wage in Britain measured in wine can then be expressed as

w
p2

=
!
w
p1

"!
p1
p2

"
=

!
1
a1

"!
p1
p2

"
.

The higher the relative price of cloth, the higher the real wage measured in wine, given
the labor requirement in cloth production. By implication, the real wage measured in the
import good rises as Britain’s terms of trade improve.

SECTION 3. FACTORS SUPPLIES, OUTPUTS, AND PRICES
IN THE FACTOR-ENDOWMENTS MODEL

In the x1 industry, a unit of output requires a1 labor and b1 capital, so the amounts
employed are

L1 = a1x1 and K1 = b1x1. (3.1)

In the x2 industry, a unit of output requires a2 labor and b2 capital, so the amounts employed
are

L2 = a2x2 and K2 = b2x2. (3.2)

When a country has fixed supplies of labor and capital, L̄ and K̄ , which are fully employed,

L̄ = L1 + L2 = a1x1 + a2x2,

K̄ = K1 + K2 = b1x1 + b2x2.
(3.3)

Solving eqs. (3.3) for x2 in terms of x1, we obtain the labor and capital constraints:

x2 = L̄
a2

− a1
a2
x1 and x2 = K̄

b2
− b1
b2
x1.

When a1/a2 > b1/b2, the labor constraint is steeper (as in Figure 4-1). But this condition
can be written as b2/a2 > b1/a1. As b2/a2 is the ratio of capital to labor required to produce
a unit of x2, it is known as the capital–labor ratio, k2, in the x2 industry. Similarly, b1/a1 is
the capital–labor ratio, k1, in the x1 industry. When the labor constraint is steeper, then, it
is because k2 > k1 (the x2 industry is more capital–intensive than the x1 industry).
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Solving eqs. (3.3) simultaneously for x1 and x2, we obtain the full-employment outputs,

x1 = b2 L̄ − a2 K̄
a1b2 − a2b1

and x2 = a1 K̄ − b1 L̄
a1b2 − a2b1

. (3.4)

But a1b2 > a2b1 when b2/a2 > b1/a1, so the denominator is positive. Call it D here-
after. Therefore, an increase in L̄ raises x1 output and reduces x2 output. This proves the
Rybczynski theorem.
In long-run competitive equilibrium, prices equal total unit costs, which are equal in turn

to factor payments per unit of output. Therefore,

p1 = wa1 + rb1 and p2 = wa2 + rb2, (3.5)

where p1 and p2 are the prices of the two goods, w is the wage rate, and r is the return to
capital. Solving eqs. (3.5) simultaneously,

w = b2 p1 − b1 p2
D

and r = a1 p2 − a2 p1
D

,

‘ where D is positive, as before. Furthermore, the numerators are positive at the full-employ-
ment point. Rewriting these equations,

w = b2 p2
D

!
p1
p2

− b1
b2

"
, (3.6)

r = a2 p2
D

!
a1
a2

− p1
p2

"
. (3.7)

We know that p1/p2 > b1/b2; otherwise, the economy would be on its capital constraint.
Therefore, w is positive. We also know that p1/p2 < a1/a2; otherwise, the economy would
be on its labor constraint. Therefore, r is positive.
To derive the general relationship between relative factor prices and relative goods prices,

divide eq. (3.6) by eq. (3.7):

w
r

= b2
a2

!
p1/p2 − b1/b2
a1/a2 − p1/p2

"
.

Therefore, an increase in p1/p2 raises w/r by increasing the numerator and decreasing the
denominator.
Equations (3.6) and (3.7) can be used to show how a change in relative prices affects

the real wage and real return to capital. Beginning with the real wage and the real return
measured in x2, divide both sides of both equations by p2:

w
p2

= b2
D

!
p1
p2

− b1
b2

"
and

r
p2

= a2
D

!
a1
a2

− p1
p2

"
.

Therefore, an increase in p1/p2, the relative price of the labor-intensive good, raises the
real wage and reduces the real return to capital when they are measured in x2. Turning to
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the real wage and real return measured in x1, divide by p1:

w
p1

=
!
b2
D

"!
p2
p1

"!
p1
p2

− b1
b2

"
= b2

D

#
1 −

!
b1
b2

"!
p2
p1

"$
,

r
p1

=
!
a2
D

"!
p2
p1

"!
a1
a2

− p1
p2

"
= a2

D

#!
a1
a2

"!
p2
p1

"
− 1

$
.

But p2/p1 falls when p1/p2 rises, raising the right-hand side of the first equation and
reducing the right-hand side of the second. Therefore, an increase in the relative price of the
labor-intensive good also raises the real wage and reduces the real return to capital when
they are measured in x1.
Notice, finally, the implications for the factor-price-equalization theorem. When p1/p2

is the same in two countries, real wage rates and real returns to capital are the same in those
countries.

SECTION 4. FACTOR SUBSTITUTION, MARGINAL PRODUCTS,
AND ISOQUANTS

The production function of a firm in industry i is given by

xi = f i (Li , Ki ),

which says that output, xi , depends on the amounts of labor, Li , and capital, Ki , used by
the firm. Hence, the change in xi is

dxi = f iL dLi + f iK dKi , (4.1)

where f iL is the marginal product of labor and f iK is the marginal product of capital. Note
that an increase in Li reduces f iL and raises f

i
K , while an increase in Ki has the opposite

effects. The firm’s profits, qi , are the difference between its revenue and cost,

qi = pi xi − (wLi + r Ki ),

and the change in qi is

dqi = pi dxi − (wdLi + r dKi ). (4.2)

Changes in pi , w, and r will also change qi , but these effects are omitted, because a
competitive firm does not control pi , w, or r . Using eq. (4.1) to replace dxi :

dqi = pi
%
f iL dLi + f iK dKi

&
− (wdLi + r dKi )

=
%
pi f iL − w

&
dLi +

%
pi f iK − r

&
dKi .

When pi f iL > w, an increase in Li raises profit (it raises revenue by more than cost). But
f iL will fall and f iK will rise, affecting the profitability of additional changes in Li and Ki .
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To maximize profit, the firm must choose levels of Li and Ki at which pi f iL − w = 0 and
pi f iK − r = 0, as these are the levels at which dqi = 0 (those at which changes in Li and
Ki cease to be profitable). These conditions give

f iL = w
pi

and f iK = r
pi

. (4.3)

The marginal product of labor must equal the real wage expressed in xi , and the marginal
product of capital must equal the real return to capital.
When there is a fixed factor in an industry, the output change is given by the change in

the use of the variable factor (labor) and the marginal product of that factor:

dxi = f iL dLi .

When labor is transferred between industries, then

dx2
dx1

= f 2L dL2
f 1L dL1

= − f 2L
f 1L

, (4.4)

because dL2 = − dL1 when the total labor supply is fixed. As dx2/dx1 is the slope of
the transformation curve (the rate at which x2 output falls as x1 output rises), it is equal
in absolute value to the ratio of marginal products. But f 1L falls as labor is transferred to
the x1 industry, and f 2L rises as labor is transferred from the x2 industry. Therefore, the
transformation curve gets steeper as x1 output rises.
Combining eq. (4.4) with eq. (4.3), we have

dx2
dx1

= − w/p2
w/p1

= − p1
p2

.

The slope of the transformation curve is equal (absolutely) to the relative price of x1.
As output is constant along any isoquant, the change in output is zero. From eq. (4.1),

then,

dxi = f iL dLi + f iK dKi = 0.

Therefore,

f iK dKi = − f iL dLi ,

or

dKi

dLi
= − f iL

f iK
. (4.5)

The slope of the isoquant is equal in absolute value to the ratio of marginal products. When
a firmmaximizes profits, moreover, it equates the marginal product of labor to the real wage
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and the marginal product of capital to the real return. From eqs. (4.3) and (4.5), then,

dKi

dLi
= − w/pi

r/pi
= − w

r
.

The firm chooses the point on its isoquant where the slope is equal (absolutely) to the
relative price of labor.
The notation of this section can be used for one more purpose. The value of national

product can be written as the sum of payments to labor and capital:

y = wL + r K = r
!
w
r

+ K
L

"
L .

Dividing by N , the number of persons (consumers), to obtain income per capita,

yc = y
N

= r
!
w
r

+ K
L

"!
L
N

"
.

Dividing by pi , the price of the i th good, to obtain real income per capita,

yc
pi

= r
pi

!
w
r

+ K
L

"!
L
N

"
. (4.6)

But r/pi is the real return to capital measured in the i th good, and eq. (4.3) says it must equal
the marginal product of capital in the i th industry. It cannot change without a change in the
factor intensity of that industry resulting from a change in relative prices. Furthermore,w/r
cannot change without a change in goods prices. Finally, the ratio of workers to persons,
L/N , is a measure of labor-force participation, and we can treat it as being constant in the
long run. When relative prices are constant, then, real income per capita depends only on
K/L , capital per worker in the whole economy. An increase in the supply of labor reduces
K/L and thus reduces real income per capita. Increases in labor and capital at the same
rates keep K/L constant, and real income per capita does not change.
Eq. (4.6) can be used to refute a famous fallacy. Critics of the Heckscher–Ohlin model

say that the factor-price-equalization theoremmust be false, because incomes per capita are
different across countries. But factor-price equalization does not imply the equalization of
incomes per capita. Although w/r and r/pi are equalized across countries, L/N and K/L
are not. In fact, differences in K/L are the basis for trade in the Heckscher–Ohlin model.

SECTION 5. TRADE UNDER OLIGOPOLY

The American and Japanese demand curves for robots are

p1 = a1 − b1(x1 + x∗
1 ) and p2 = a2 − b2(x2 + x∗

2 ), (5.1)

where p1 and p2 are the prices of robots in theAmerican and Japanesemarkets, respectively,
expressed in a common currency, while x1 and x2 are the quantities sold by the American
firm (Acme), and x∗

1 and x
∗
2 are the quantities sold by the Japanese firm (Edo). Therefore,
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Acme’s total revenues from the two markets are

R1 = p1x1 = [a1 − b1(x1 + x∗
1 )] x1 and R2 = p2x2 = [a2 − b2(x2 + x∗

2 )]x2,

and Acme’s marginal revenues are

MR1 = a1 − b1(2x1 + x∗
1 ) and MR2 = a2 − b2(2x2 + x∗

2 ).

Similarly, Edo’s marginal revenues are

MR∗
1 = a1 − b1(x1 + 2x∗

1 ) and MR∗
2 = a2 − b2(x2 + 2x∗

2 ).

The firms’ marginal costs are constant and independent of the market in which output is
sold (there are no transport costs). Therefore,

MC = c and MC∗ = c∗,

for Acme and Edo, respectively. Finally, the firms’ profits are

N = R1 + R2 − c(x1 + x2) − k and N ∗ = R∗
1 + R∗

2 − c∗(x∗
1 + x∗

2 ) − k∗, (5.2)

where k and k∗ are fixed costs.
Before trade, x∗

1 = x2 = 0. Setting each firm’smarginal cost equal to its marginal revenue
in its home market and solving for its sales, we have

x̂1 = 1
2b1

(a1 − c) and x̂∗
2 = 1

2b2
(a2 − c∗).

Substituting into eqs. (5.1),

p̂1 = 1
2 (a1 + c) and p̂2 = 1

2 (a2 + c∗).

When a1 = a2, b1 = b2, and c = c∗, as in the text, x̂1 = x̂∗
2 and p̂1 = p̂2. Substituting into

eqs. (5.2), the firms’ profits become

N̂ 1 = 1
4b1

(a1 − c)2 − k and N̂ 2 = 1
4b2

(a2 − c∗)2 − k∗.

When trade is opened, each firm invades the other’s market. We focus on outcomes in the
American market. (Those in the Japanese market will be identical when demand and cost
conditions are identical.) Setting each firm’s marginal cost equal to its marginal revenue in
the American market and solving for its sales, we have

x1 = 1
2b1

(a1 − c) − 1
2 x

∗
1 and x∗

1 = 1
2b1

(a1 − c∗) − 1
2 x1.
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These are the firms’ reaction curves in the American market. Solving them simultaneously
for actual sales, we obtain

x1 = 1
3b1

(a1 − 2c + c∗) and x∗
1 = 1

3b1
(a1 − 2c∗ + c).

So x1 − x∗
1 = (1/b1)(c∗ − c). Acme’s sales will exceed Edo’s sales when Edo’s costs are

higher. Replacing x1 and x∗
1 in eq. (5.1),

p1 = 1
3 (a1 + c + c∗).

Therefore,

p1 − p̂1 = − 1
6 (a1 − 2c∗ + c).

But a1 − 2c∗ + c > 0 whenever x∗
1 > 0 (whenever Edo exports to the American market).

Hence, trade reduces the price of robots.
These results can be combined with those for Edo’s market to calculate the two firms’

profits.With identical demand and cost conditions, x1 = x∗
1 = x2 = x∗

2 = (1/3b)(a − c). Each
firm has half of each national market. Furthermore, p1 = p2 = 1

3 (a+2c). Substituting into
eqs. (5.2),

N1 = N2 = 2
9b
(a − c)2 − k.

Therefore,

N1 − N̂ 1 = N2 − N̂ 2 = − 1
9b
(a − c)2 < 0.

Trade reduces both firms’ profits.
Suppose that Acme and Edo do not sell robots in America or Japan but sell them in Brazil,

where the demand curve is

p = a − b(x + x∗). (5.3)

The firms’ total and marginal revenues are obtained as before, and their (constant) marginal
costs are set equal to their marginal revenues to obtain their sales:

x = 1
3b
(a − 2c + c∗) and x∗ = 1

3b
(a − 2c∗ + c).

Therefore,

p = 1
3 (a + c + c∗).

Neglecting fixed costs, which do not affect the outcomes in which we are interested, we can
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write the firms’ profits as

N = 1
9b
(a − 2c + c∗)2 and N ∗ = 1

9b
(a − 2c∗ + c)2. (5.4)

Suppose that their marginal costs are equal, apart from the subsidies, s and s∗, given by
their governments. Then

x = 1
3b
(a − c + 2s − s∗) and x∗ = 1

3b
(a − c + 2s∗ − s). (5.5)

Therefore,

p = 1
3 (a + 2c − s − s∗),

and

N = 1
9b
(a − c + 2s − s∗)2 and N ∗ = 1

9b
(a − c + 2s∗ − s)2. (5.6)

Each country’s subsidy raises its own firm’s sales and profits, but the other country’s subsidy
reduces them. Both subsidies reduce the price of robots in Brazil. But each country’s subsidy
is meant to raise its national income. Hence, it must raise the profits of its country’s firm by
more than the size of the subsidy. This gain in national income is measured by

U = N − Ñ − sx and U ∗ = N ∗ − Ñ ∗ − s∗x∗, (5.7)

where Ñ and Ñ ∗ are the firms’ profits when s = s∗ = 0. Using eqs. (5.5) and (5.6) to
rewrite these definitions,

U = 1
9b
[(a − c)(s − 2s∗) − (2s − s∗)(s + s∗)], (5.8)

U ∗ = 1
9b
[(a − c)(s∗ − 2s) − (2s∗ − s)(s + s∗)]. (5.9)

The American government chooses the value of s that maximizes U , given the Japanese
subsidy s∗, and the Japanese government behaves symmetrically. To replicate their behavior,
we differentiate eq. (5.8) with respect to s and eq. (5.9) with respect to s∗, set the derivatives
equal to zero, and solve for the subsidies:

s = 1
4 (a − c − s∗) and s∗ = 1

4 (a − c − s). (5.10)

These are the government’s policy reaction curves.
Suppose that Acme gets a subsidy and Edo does not. Then s∗ = 0 and s = 1

4 (a − c), so

U = 1
9b

!
1
8

"
(a − c)2 > 0 and U ∗ = − 1

9b

!
7
16

"
(a − c)2 < 0.

The subsidy to Acme raises American income and reduces Japanese income (by more than
it raises American). A subsidy to Edo has symmetrical effects.
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Suppose both countries subsidize their firms. Solving eqs. (5.10) simultaneously,

s = s∗ = 1
5 (a − c).

The American subsidy is slightly smaller than when there was no Japanese subsidy. Fur-
thermore,

U = U ∗ = − 1
9b

!
3
25

"
(a − c)2 < 0.

The subsidies reduce both countries’ national incomes. (They serve merely to reduce the
price of robots in Brazil and raise both countries’ exports to the benefit of Brazil and the
detriment of America and Japan.)
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APPENDIX B

Mathematical Notes on
Monetary Theory and Policy

SECTION 1. ECONOMIC INTERDEPENDENCE AND
OPTIMAL POLICIES

Using eq. (11) in Chapter 13, write the change in U.S. income as

dY1 = 1
s1 + m1

m2 dY2 + 1
s1 + m1

!
d Aa1 + d Ag1 + dNa

1

"
, (1.1)

where s1 and m1 are the marginal propensities to save and import for the United States, m2

is the marginal propensity to import for Japan, dY2 is the change in Japanese income, d Aa1
and d Ag1 are autonomous and policy-induced changes in U.S. expenditure, and dN

a
1 is the

autonomous change in U.S. net exports. This last term, however, can be written as

dNa
1 = dXa

1 − dM a
1 = dXa

1 − dXa
2 ,

where dXa
1 is an autonomous increase inU.S. exports reflecting a switch in Japanese demand

from Japanese to U.S. goods, and dXa
2 is an autonomous increase in Japanese exports

reflecting a switch in U.S. demand from U.S. to Japanese goods. Therefore, dNa
2 = −dNa

1 ,
and this result can be used when writing the change in Japanese income,

dY2 = 1
s2 + m2

m1 dY1 + 1
s2 + m2

!
d Aa2 + d Ag2 − dNa

1

"
, (1.2)

where s2 is the marginal propensity to save for Japan, and d Aa2 and d A
g
2 are autonomous

and policy-induced changes in Japanese expenditure.
Eqs. (1.1) and (1.2) can be solved simultaneously:

dY1 = 1
H

#
(s2 + m2)

!
d Aa1 + d Ag1

"
+ m2

!
d Aa2 + d Ag2

"
+ s2 dNa

1

$
, (1.3)

dY2 = 1
H

#
(s1 + m1)

!
d Aa2 + d Ag2

"
+ m1

!
d Aa1 + d Ag1

"
− s1 dNa

1

$
, (1.4)
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where H = s1m2 + s2m1 + s1s2. An increase in U.S. expenditure (d Aa1 > 0 or d Ag1 > 0)
raises both countries’ incomes; so does an increase in Japanese expenditure. A switch in
demand (dNa

1 ≷ 0) raises income in one country and lowers it in the other.
Using eq. (13a) in Chapter 13, write the change in the U.S. current-account balance:

dN1 =
!
dXa

1 + m2 dY2
"
−

!
dXa

2 + m1 dY1
"

= dNa
1 + m2 dY2 − m1 dY1.

Inserting the solutions for dY1 and dY2 given by eqs. (1.3) and (1.4),

dN 1 = 1
H

#
s1m2

!
d Aa2 + d Ag2

"
− s2m1

!
d Aa1 + d Ag1

"
+ s1s2 dNa

1

$
. (1.5)

An increase in Japanese expenditure improves the U.S. current-account balance; it raises
incomes in both countries but raises Japanese imports by more than U.S. imports. An
increase in U.S. expenditure has the opposite effect. A switch in demand to U.S. goods
improves the U.S. current-account balance, even though it raises U.S. income and reduces
Japanese income.
Consider an autonomous increase in U.S. expenditure (d Aa1 > 0). Its effects on U.S. and

Japanese incomes are given by eqs. (1.3) and (1.4), and its effect on the current-account
balance by eq. (1.5). The optimal response from a global standpoint is a policy-induced
reduction in U.S. expenditure (d Ag1 = −d Aa1). It restores internal balance in both countries
and external balance, too (dY 1 = dY 2 = dN 1 = 0).
If the United States fails to adopt that policy, Japan has three options:

1. An expenditure-changing policy for internal balance defined by setting dY 2 =
0 and solving eq. (1.4) for the requisite change in Japanese expenditure:

d Ag2 = − m1

s1 + m1
d Aa1.

This policy reduces U.S. income, but not by enough to restore internal balance in
the United States. Substituting the solution for d Ag2 into eq. (1.3),

dY 1 = 1
H

%
(s2 + m2) d Aa1 − m2

m1

s1 + m1
d Aa1

&
= 1
s1 + m1

d Aa1,

which is the same change in income thatwas given for a small economyby eq. (11a)
in Chapter 13, because Japanese income has not been allowed to change. Further-
more, this policy worsens the external imbalance, as Japanese imports cannot rise
when Japanese income does not change. Hence, the change in the current-account
balance is the same as the change for a small economy given by eq. (13c) in Chapter
13. This policy is not globally optimal and not nationally optimal even for Japan,
which is driven further from external balance.

2. An expenditure-changing policy for external balance definedby settingdN 1 =
0 and solving eq. (1.5) for the requisite change in Japanese expenditure:

d Ag2 = s2m1

s1m2
d Aa1.
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As this change in Japanese expenditure has the same sign as the autonomous
change in U.S. expenditure, it amplifies the changes in both countries’ incomes,
driving them further from internal balance.

3. An expenditure-switching policy for internal balance defined by setting dY 2 =
0 and solving eq. (1.4) for the requisite switch in expenditure:

dNa
1 = m1

s1
d Aa1.

The same result is obtained by setting dN 1 = 0 and solving eq. (1.5). By impli-
cation, an expenditure-switching policy that restores internal balance also restores
external balance. Therefore, this policy is nationally optimal for Japan. It is not
globally optimal, however, because it amplifies the change in U.S. income.

Consider an autonomous switch in U.S. expenditure (dNa
1 ≷ 0). The optimal response

from a global standpoint is a U.S. or Japanese policy to switch expenditure back again.
Expenditure-changing policies are not globally or nationally optimal. Examine the options
open to the United States (those open to Japan have symmetrical effects):

1. An expenditure-changing policy for internal balance defined by setting
dY 1 = 0:

d Ag1 = − s2
s2 + m2

dNa
1.

This policy increases the external imbalance (as d Ag1 and dN
a
1 have opposite signs

and appear with opposite signs in the current-account equation). It also increases
the change in Japanese income (the reason is the same).

2. An expenditure-changing policy for external balance defined by setting
dN 1 = 0:

d Ag1 = s1
m1

dNa
1.

This policy is not nationally optimal for the United States. It increases the change
in U.S. income (as d Ag1 and dN

a
1 have the same signs and appear with the same

signs in the U.S. income equation). But

dY 2 = 1
H

!
m1 d A

g
1 − s1 dNa

1

"
= 1

H

%
s1
m1

m1 dNa
1 − s1 dNa

1

&
= 0.

When used to deal with an autonomous switch in expenditure, an expenditure-
changing policy for external balance is nationally optimal in an altruistic sense. It
restores internal balance in the foreign country.

SECTION 2. DEVALUATION AND THE CURRENT ACCOUNT

To derive the MLR condition, define the trade balance as

N = p1c∗
1 − πp∗

2c2. (2.1)
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Here, p1 is the home-currency price of the home (export) good, and c∗
1 is the quantity

demanded by foreign consumers; p∗
2 is the foreign-currency price of the foreign (import)

good, and c2 is the quantity demanded by domestic consumers; and π is the exchange rate
in units of home currency per unit of foreign currency. But the change in a product ab can be
written as ab(ȧ + ḃ), where ȧ is da/a, the proportional change in a. Therefore, the change
in N can be written as

dN = p1c∗
1( ṗ1 + ċ∗

1)− πp∗
2c2(π̇ + ṗ∗

2 + ċ2). (2.2)

The foreign demand for the home good depends on the prices of home and foreign goods
and on foreign income, all expressed in foreign currency; the domestic demand for the
foreign good depends on those same prices and on domestic income, all expressed in home
currency. Formally,

c∗
1 = g∗(p∗

1, p
∗
2, Y

∗), (2.3)

c2 = g(p1, p2, Y ), (2.4)

where p∗
1 = p1/π and p2 = πp∗

2 , while Y
∗ and Y are foreign and home incomes.

The change in c∗
1 can therefore be written as

dc∗
1 = g∗

1 dp
∗
1 + g∗

2 dp
∗
2 + g∗

Y dY
∗, (2.5)

where g∗
1 is the change in c

∗
1 induced by a small change in p∗

1 , and so on. (As quantity
demanded normally falls when the price of a good rises but rises when income rises, g∗

1 < 0
and g∗

Y > 0. The sign of g∗
2 is uncertain.) Let e

∗
1 be the own-price elasticity of the foreign

demand for the home good, let e∗
2 be its cross-price elasticity, and let e

∗
Y be its income

elasticity, so that

e∗
1 = −g∗

1
p∗
1

c∗
1

> 0,

e∗
2 = g∗

2
p∗
2

c∗
1

≷ 0,

e∗
Y = g∗

Y
Y ∗

c∗
1

> 0.

Equation (2.5) can then be rewritten as

ċ∗
1 = −e∗

1 ṗ
∗
1 + e∗

2 ṗ
∗
2 + e∗

Y Ẏ
∗. (2.5a)

Similarly, the proportional change in c2 can be written as

ċ2 = e1 ṗ1 − e2 ṗ2 + eY Ẏ, (2.6)

where e1 is the cross-price elasticity of the domestic demand for the foreign good, e2 is its
own-price elasticity, and eY is its income elasticity. But the change-in-product rule says that
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ṗ∗
1 = ṗ1− π̇ and ṗ2 = ṗ∗

2+ π̇ . Substituting these expressions for ṗ∗
1 and ṗ2 into eqs. (2.5a)

and (2.6) and using those equations to replace ċ∗
1 and ċ2 in eq. (2.2), we obtain

dN = p1c∗
1[ ṗ1 − e∗

1( ṗ1 − π̇ )+ e∗
2 ṗ

∗
2 + e∗

Y Ẏ
∗]

− p∗
2c2[π̇ + ṗ∗

2 + e1 ṗ1 − e2( ṗ∗
2 + π̇ )+ eY Ẏ ]. (2.2a)

In Chapter 14, however, the MLR condition is stated under three restrictions: Trade is
balanced initially (p1c∗

1 = πp∗
2c2); home and foreign prices are constant ( ṗ1 = ṗ∗

2 = 0);
and incomes are constant (Ẏ ∗ = Ẏ = 0). Imposing these restrictions on eq. (2.2a),

dN = p1c∗
1(e

∗
1π̇ − π̇ + e2π̇ ) = p1c∗

1(e
∗
1 + e2 − 1)π̇ . (2.7)

As e∗
1 is the price elasticity of the foreign demand for imports and e2 is the price elasticity

of the domestic demand for imports, eq. (2.7) embodies the MLR condition. A devaluation
or depreciation of the domestic currency (π̇ > 0) improves the current-account balance
(dN > 0) when the sum of the elasticities of demand for imports is larger than unity.
Hereafter, we write eπ = e∗

1 + e2 − 1, so that eπ > 0 satisfies the MLR condition.
To show that the current-account balance depends on the real exchange rate, not the

nominal rate, return to eq. (2.3). Because quantities demanded depend fundamentally on
relative prices and real incomes, proportional changes in p∗

1 , p
∗
2 , and Y

∗ should not affect
c∗
1, because they do not affect relative prices or foreign real income. Algebraically,

c∗
1 = g∗(λp∗

1, λp
∗
2, λY

∗), (2.8)

which says that a proportional change λ in all nominal variables does not alter c∗
1. When a

demand function takes this form, however, it can be shown that

p∗
1g

∗
1 + p∗

2g
∗
2 + Y ∗g∗

Y = 0, (2.9)

which can then be used to show that e∗
2 = e∗

1 − e∗
Y . Similarly, eq. (2.4) can be used to show

that e1 = e2 − eY .
Substituting these expressions into eq. (2.2a),

dN = p1c∗
1[ ṗ1 − e∗

1( ṗ1 − π̇ )+ (e∗
1 − e∗

Y ) ṗ
∗
2 + e∗

Y Ẏ
∗]

− πp∗
2c2[π̇ + ṗ∗

2 + (e2 − eY ) ṗ1 − e2( ṗ∗
2 + π̇ )+ eY Ẏ ]. (2.2b)

Setting p1c∗
1 = πp∗

2c2 (as trade is balanced initially) and grouping terms,

dN = p1c∗
1[(e

∗
1 +e2−1)(π̇ + ṗ∗

2 − ṗ1)+e∗
Y (Ẏ

∗ − ṗ∗
2)−eY (Ẏ − ṗ1)]. (2.2c)

The real exchange rate, however, is v = πp∗
2/p1, so v̇ = π̇ + ṗ∗

2 − ṗ1. Furthermore, foreign
real income is y∗ = Y ∗/p∗

2 , so ẏ
∗ = Ẏ ∗ − ṗ∗

2 , while domestic real income is y = Y/p1, so
ẏ = Ẏ − ṗ1. Substituting v̇, ẏ∗, and ẏ into eq. (2.2c),

dN = p1c∗
1[(e

∗
1 + e2 − 1)v̇ + e∗

y ẏ
∗ − eY ẏ]. (2.10)
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Hence, a devaluation or depreciation improves the current-account balance when the MLR
condition is satisfied, when the devaluation or depreciation is not offset by changes in
domestic and foreign prices that prevent the real exchange rate from changing, and when
real incomes are constant.

SECTION 3. WALRAS’ LAW

Consider an economy that has households, firms, banks, and a government. House-
holds hold money, bonds, and claims on firms (shares) and have debts to banks. This is their
balance sheet:

Wh = Lh + Bh + πFh + Eh − Hh, (3.1)

where Wh is household wealth (net worth); Lh , Bh , and Fh are households’ holdings of
money, government bonds, and foreign bonds; Eh is the value of their claims on firms; and
Hh is their debt to banks. (As foreign bonds are denominated in foreign currency, they are
multiplied by the exchange rate, π .)
Firms hold money, bonds, and capital (factories, etc.) and have debts to banks:

W f = L f + B f + πF f + K − H f , (3.2)

where W f is their net worth; L f , B f , and F f are their holdings of money and bonds; K is
their capital stock; and H f is their debt to banks.
Banks hold cash reserves with the central bank, government and foreign bonds, and

claims on households and firms:

L = Lc + Bb + πFb + Hh + H f , (3.3)

where L is the money supply (bank deposits), Lc is cash held with the central bank, and Bb

and Fb are banks’ bond holdings. The central bank holds government bonds and foreign-
exchange reserves:

Lc = Bc + πR. (3.4)

Changes in Bc (bond holdings) reflect open-market operations. Changes in R (reserves)
reflect intervention in the foreign-exchange market.
Assume that foreigners do not hold domestic money, bonds, or claims on firms, while

households, firms, and banks hold no claims on foreigners other than foreign bonds. House-
holds must then own all firms (Eh = W f ), households and firms must be the only holders
of money, and so on. Adding up the four balance-sheet equations, canceling common terms,
and rearranging,

K + πR + πFd − Wh + Bd + Ld − L = 0, (3.5)
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where Ld is the total demand for money (Ld = Lh + L f ), while Bd and Fd are the total
demands for bonds (Bd = Bh + B f + Bb + Bc and Fd = Fh + F f + Fb).
Let B represent the supply of government bonds. Adding and subtracting it from the left

side of eq. (3.5),

(K + B + πR + πFd − Wh)+ (Bd − B)+ (Ld − L) = 0. (3.6)

Finally, take changes through time but keep the exchange rate fixed:

(dK + dB + π R + π dFd − dWh)+ (dBd − dB)+ (dLd − dL) = 0 (3.7)

where dK is the change in the capital stock, and so on.
But the change in the capital stock is investment (dK = I ), and the change in the supply

of government bonds is the government’s budget deficit (dB = G − T ), and the definition
of the balance of payments says that

π dR = (X − M)− πdFd (3.8)

because a country gains reserves when the current-account surplus exceeds the capital
outflow (the increase in holdings of foreign bonds). Finally, the change in wealth is saving,
which is defined in the usual way (dWh = S = Y − C − T ). Therefore,

(dK + dB + π dR + π dFd − dWh) = (C + I + G + X )− (Y + M).

But C + I + G + X is aggregate demand in the goods market, and Y + M is aggregate
supply, so the excess demand for goods is given by

D(Y ) = (C + I + G + X )− (Y + M).

Similarly, the excess flow demands for bonds and money are given by

D(B) = Bd − B and D(L) = Ld − L .

Therefore, eq. (3.7) can be rewritten as

D(Y )+ D(B)+ D(L) = 0. (3.9)

This is Walras’ law. It says that the sum of excess demands must be zero. If some are
positive, others must be negative (i.e., excess supplies).
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SECTION 4. THE PORTFOLIO-BALANCE MODEL

To derive the zz and ZZ curves in Figure 18-4, we begin by rewriting eq. (9) in
Chapter 18 and defining demand functions for exports and imports:

S = X − M = p1c∗
1 − p2c2,

c∗
1 = f ∗(p∗

1, p
∗
2,C

∗), and c2 = f (p1, p2,C),

where p∗
1 is the foreign-currency price of the domestic good (so p1 = πp∗

1), and C
∗ is

foreign consumption in foreign currency. (The other variables are defined in Chapter 18.)
Using the product rule given in Section 2, above, we can write

dS = p1c∗
1( ṗ1 + ċ∗

1)− p2c2( ṗ2 + ċ2), (4.1)

where a dotted variable denotes a proportional rate of change. But the economy begins in
long-run equilibrium, so S = 0 initially, and p1c∗

1 = p2c2. Furthermore, ṗ∗
1 = ṗ1 − π̇ , and

ṗ2 = ṗ∗
2 + π̇ . Therefore,

dS = p1c∗
1[ ṗ1 + ċ∗

1 − ( ṗ∗
2 + π̇ )− ċ2]. (4.1a)

The proportional changes in quantities, ċ∗
1 and ċ2, can be written as

ċ∗
1 = −e∗

1 ṗ
∗
1 + e∗

2 ṗ
∗
2 + 1

p∗
1c

∗
1
m∗
1 dC

∗

= −e∗
1( ṗ1 − π̇ )+ e∗

2 ṗ
∗
2 + π

p1c∗
1
m∗
1 dC

∗,

ċ2 = −e2 ṗ2 + e1 ṗ1 + 1
p2c2

m2 dC

= −e2( ṗ∗
2 + π̇ )+ e1 ṗ1 + 1

p1c∗
1
m2 dC .

(4.2)

Here, e∗
1 is the own-price elasticity of foreign demand for the domestic good, e

∗
2 is the

cross-price elasticity, and m∗
1 is the fraction of any increase in foreign consumption that is

spent on the domestic good. Similarly, e2 is the own-price elasticity of domestic demand
for the foreign good, e1 is the cross-price elasticity, and m2 is the fraction of any increase
in domestic consumption that is spent on the foreign good. Using eqs. (4.2) to replace ċ∗

1
and ċ2 in eq. (4.1a) and rearranging terms,

dS = p1c∗
1(eπ π̇ − e1t ṗ1 + e2t ṗ∗

2)+ πm∗
1 dC

∗ − m2 dC, (4.1b)

where eπ = e∗
1 +e2−1 (theMLR condition), while e1t = e∗

1 +e1−1 and e2t = e∗
2 +e2−1.

Three assumptions simplify this statement: (1) Uniform changes in nominal variables
do not affect quantities; this assumption was used in Section 2, above, and it says that
e∗
2 = e∗

1 − e∗
c , and e1 = e2 − ec, where e∗

c and ec are the consumption elasticities of foreign
and domestic demands. (2) A change in total consumption causes an equiproportional
change in the demand for each good; this assumption says that e∗

c = ec = 1. (3) Goods
are gross substitutes, meaning that an increase in the price of one good raises demand for
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the other; this assumption says that e∗
2 > 0 and e1 > 0. Under these three assumptions,

e1t = e2t = et = e∗
2 + e1 > 0. Furthermore, eπ = 1+ et , so the MLR condition is satisfied.

Finally, eq. (4) in Chapter 18 says that ṗ1 = u dY/Y , and eq. (5) says that dC = dY−dS
when, as here, T andG are fixed. Using these expressions to replace ṗ1 and dC in eq. (4.16),
we obtain this basic goods-market equation:

(1− m2) dS = nYeπ π̇ − (m2 + nuet ) dY + πm∗
1dC

∗ + nYet ṗ∗
2, (4.3)

where n = p1c∗
1/Y , the share of exports in national income.

At all points on the ZZ curve, the current account is balanced, so saving is zero. Therefore,
dS = 0 on the ZZ curve, and eq. (4.3) can be solved for the change in Y which satisfies that
condition:

dY = nY
NL

eπ π̇ + 1
NL

(πm∗
1dC

∗ + nYet ṗ∗
2), (4.4)

where NL = m2 + nuet . This is the relationship given by the Z Z curve. The curve is upward
sloping because (nY/NL )eπ > 0 when theMLR condition is satisfied. It shifts upward with
increases in C∗and p∗

2 .
Saving is not always zero on the zz curve. When T and r∗ are constant, however, eq. (10)

in Chapter 18 says that

dS = sY dY + sr dr + sW dW.

Remember that an increase in wealth reduces saving (sW < 0). Substituting this expression
into eq. (4.3) and solving for the change in Y,

dY = nY
NS

eπ π̇ + 1
NS

(πm∗
1 dC

∗ + nYet ṗ∗
2)−

1
NS

(1− m2)(sr dr + sW dW ), (4.5)

where NS = sY + m2(1 − sY ) + nuet . This is the relationship given by the zz curve. The
curve is upward sloping because (nY/NS)eπ > 0 when the MLR condition is satisfied. But
it is flatter than the Z Z curve, because NS − NL = (1 − m2)sY > 0, so NS > NL . The
zz curve shifts upward with increases in C∗ and p∗

2 ; it shifts downward with an increase in
r , which reduces consumption by raising saving; it shifts upward with an increase in W,

which raises consumption by reducing saving.
When the wage rate is rigid (u = 0), NS = sY + m2(1 − sY ), which corresponds to the

expression s+m in Chapter 13, because sY is themarginal propensity to save andm2(1−sY )
is the marginal propensity to import, each defined with respect to an increase in income.
To derive the LL curve in Figure 18-6, use eq. (16) in Chapter 18 to write

Lr dr + LW dW − dBc − π dR = 0. (4.6)

The effect of a change in r∗ is omitted, as before, because r∗ is constant in Chapter 18. (The
effect of a change in π is also omitted, because capital gains and losses on foreign-currency
reserves are absorbed by the central bank and do not affect the money supply.) Solving for
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the change in r ,

dr = − LW
Lr

dW + 1
Lr
(dBc + π dR). (4.6a)

This is the relationship given by the LL curve. Remember that Lr < 0, because an increase
in r reduces the demand for money. Therefore, the LL curve is upward sloping and shifts
downward with increases in Bc and R.
To derive the BB curve, use eq. (17) in Chapter 18 to write

Br dr + BW dW + dBc = 0. (4.7)

The effect of a change in B is omitted, because B is constant when the government balances
its budget. Solving for the change in r ,

dr = − BW
Br

dW − 1
Br

dBc . (4.7a)

This is the relationship given by the BB curve. Remember that Br > 0, because an increase
in r raises the demand for the domestic bond. Therefore, the BB curve is downward sloping
and shifts downward with an increase in Bc.
To derive the SS curve, set S = 0, hold T constant, and use eq. (10) in Chapter 18 to

write

sY dY + sr dr + sW dW = 0. (4.8)

Solving for the change in r ,

dr = − sW
sr

dW − sY
sr
dY . (4.8a)

This is the relationship given by the SS curve. Remember that sW < 0, because an increase
in wealth reduces saving. Therefore, the SS curve is upward sloping, and an increase in
disposable income shifts the curve downward.
In Figure 18-6, the SS curve is steeper than the LL curve. This is true when −sW/sr >

−LW/Lr or sW Lr > sr LW , which says that saving (absorption) is comparatively sensitive
to changes in wealth, whereas the demand for money is comparatively sensitive to changes
in the interest rate. (This assumption is made in many macroeconomic models; without it,
a budget deficit reduces output because it “crowds out” private spending by raising interest
rates.)
The equations for the LL and BB curves can be solved for the short-run changes in W

and R caused by an open-market purchase. Multiply both sides of eqs. (4.6) and (4.7) by
Br Lr and put them together:

Br LW dW − Br (dBc + π dR) = Lr BW dW + Lr dBc.
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Therefore,

(Br LW − Lr BW) dW − Brπ dR = (Br + Lr ) dBc . (4.9)

But Br LW − Lr BW > 0 (because Lr < 0), and eqs. (11) through (14) in Chapter 18 tell us
that Br + Lr + Fr = 0, so Br + Lr = −Fr > 0 (an increase in r reduces the demand for
the foreign bond). Under a flexible exchange rate, R is constant, so an increase in Bc must
raiseW instantaneously; by implication, the domestic currency must depreciate to confer a
capital gain on holders of the foreign bond. Under a pegged exchange rate,W cannot change
right away, so an increase in Bc must reduce R instantaneously. (These results prove that
the point A1 in Figure 18-9 must lie below and to the right of the point A0.)
Finally, use the relationship among Br , Fr , and Lr to rewrite eq. (4.7a):

dr = BW
Lr + Fr

dW + 1
Lr + Fr

dBc. (4.7b)

With no capital mobility, Fr = 0. The slope of the BB curve becomes BW/Lr , and an open-
market purchase shifts BB downward by as much as it shifts LL downward. With some
capital mobility, Fr < 0. The BB curve gets flatter and shifts down less sharply. With perfect
capital mobility, Fr → − ∞. Foreign and domestic bonds become perfect substitutes, and
r cannot change unless r∗ changes, so the BB curve becomes horizontal and does not shift
at all.
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APPENDIX C

Outlines of Answers to
Selected Problems

This appendix outlines answers to the even-numbered problems posed at the ends of various
chapters. Because these areoutlines, not complete answers, make sure that your own answers
respond fully to the corresponding questions.

CHAPTER 2

(2) Draw a new world supply curve, S′
W , intersecting the vertical axis at a point

P′′ below P′. Use N′ and N′′ to label the points at which S′
W intersects SH and DH (i.e., the

counterparts ofE′ andE′′ ). You can now show that the quantity of imports increases (because
domestic production falls and domestic consumption rises). You can also show that producer
surplus falls by P′′N′E′P′, that consumer surplus rises by P′′N′′E′′P′, and that the increase
in consumer surplus exceeds the decrease in producer surplus, raising economic welfare.

(4) Redraw Figure 2-7 to show the initial situation of the country exporting cameras:
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Initially, the relative price of a camera is given by the slope ofFF ′, so the country produces at
P and consumes at D. The increase in the relative price of a camera is shown by replacingFF ′

with II ′, so that production moves to P ′ and consumption moves to D′. Camera production
rises from OX1 to OX ′

1, and camera consumption rises from OC1 to OC ′
1. In this particular

instance, then, camera exports rise fromC1X1 toC ′
1X

′
1 (but ask yourself whether they could

fall). Go on to identify the changes in the country’s production, consumption, and imports
of grain. Show that economic welfare rises.

(6) An import tariff is added to the world price of the imported good. An export tariff is
added to the domestic price of the export good. From Note 2-2, then, p∗

2 = (1+ t ′)p2, where
t ′ is the tariff on grain. When there is no import tariff, moreover, p1 = p∗

1 , so

p1

p2(1 + t ′)
= p∗

1

p∗
2

= p∗

Hence, p = p1/p2 = (1 + t ′)p∗. An export tariff t ′ equal in size to an import tariff t drives
the same-sized wedge between p and p∗. But Note 2-2 also showed that t equalsW ′Z ′/Z ′V ′

in Figure 2-12, and you should be able to show that t ′ equals V ′′V ′/OV ′. To complete the
proof, you must now show that V ′′V ′/OV ′ equals W ′Z ′/Z ′V ′. But the triangles OV ′Z ′ and
OV ′′Z ′′ are similar, so OV ′′/OV ′ = Z ′′V ′′/Z ′V ′. Furthermore, OV ′′ = OV ′+ V ′V ′′, and
Z ′′V ′′ = W ′Z ′+ Z ′V ′. The rest is easy.

CHAPTER 3

(2) The quotation is wrong in one way and right in another. It is wrong because it
confuses the wage in terms of the import good with the wage in the industry facing import
competition. Workers can move freely between sectors in the Ricardian model, so they must
earn the same wage, wherever they work. Hence, the opening of trade raises every worker’s
wage in terms of the import good. In that case, however, every worker should favor trade,
so the quotation is right to say that something is wrong with the Ricardian model. Workers
in industries facing import competition do tend to favor protection. (The flaw in the model
is the assumption that workers can move freely between sectors. If workers cannot leave
the import-competing sector, trade will reduce their real wage in terms of the export good
without raising it in terms of the import good, and those workers will favor protection. This
matter is examined in later chapters.)

(4) The relative price of steel is 10/6 = 1.667 pairs of shoes per ton in Germany; the
real wage in terms of steel is 1/10 = 0.10 ton; and the real wage in terms of shoes is
1/6 = 0.167 pair. The relative price of steel is 20/1 = 20 shoes per ton in Italy; the real
wage in steel is 1/20 = 0.05 ton; and the real wage in shoes is 1/1 = 1 pair. If the relative
price of steel is 4 pairs of shoes per ton after trade is opened, Germany will specialize in
steel and Italy will specialize in shoes. The real wage in Germany will not change in terms
of steel but will rise in terms of shoes to 0.4 pair. (It must equal the real wage in terms of
steel times the relative price of shoes, or 0.10 ton × 4 pairs per ton.) The real wage in Italy
will not change in terms of shoes but will rise in terms of steel to 0.25 ton. (It must equal
the real wage in terms of shoes times the relative price of steel, or 1 pair × 1

4 ton per pair.)
(6) The ratios of German to Italian labor requirements, listed from lowest to highest, are

10/20 = 0.5 for steel, 4/5 = 0.8 for grain, and 6/1 = 6 for shoes. The ratio of German to
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Italian wages cannot be higher than 1/0.5 = 2.0; at higher ratios, it would be cheaper to
produce all three goods in Italy. When the wage ratio equals 2.0, Germany produces steel,
and Italy produces grain and shoes (and may produce some steel); Germany exports steel
to import grain and shoes. Similarly, the ratio cannot be lower than 1/6 or 0.167; at lower
ratios, it would be cheaper to produce all three goods in Germany. When the wage ratio
equals 0.167, Italy produces shoes, and Germany produces steel and grain (and may produce
some shoes); Italy exports shoes to import steel and grain. When the wage ratio equals 1.25,
Germany produces steel and grain, and Italy produces grain and shoes; Germany exports
steel, Italy exports shoes, and the grain trade can go either way.

CHAPTER 4

(2) A country’s labor and capital constraints must both hold exactly at the full-
employment output point. In this case, the constraints are:

Workers = 4 × Ball bearings + 6 × Shoes,

Machines = 10 × Ball bearings + 5 × Shoes.

Solving for Sweden, with 400 workers and 600 machines, we get 40 ball bearings and 40
shoes. Solving for Italy, with 400 workers and 400 machines, we get 10 ball bearings and
60 shoes. As Italy makes more shoes and fewer ball bearings, it will export shoes. To draw
the transformation curves, solve the labor and capital constraints for ball-bearing output:

Ball bearings = 1
4 × Workers − 3

2 × Shoes,

Ball bearings = 1
10 × Machines − 1

2 × Shoes.

Your diagram should look like this:
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Sweden’s full-employment output point is Q, and Italy’s is Q∗. Sweden exports QT ball
bearings, imports TP shoes, and reaches U . Italy exports Q∗T ∗ (= TP ) shoes, imports
T ∗P∗ (= QT ) ball bearings, and reaches U ∗.

(4) Demand reversals occur when differences in demand conditions more than offset
differences in factor endowments. Hence, Swedish consumers must have tastes strongly
biased toward ball bearings and Italian consumers must have tastes strongly biased toward
shoes, so that Sweden will import ball bearings and Italy will import shoes. Your diagram
should look like this:
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Sweden exports QT shoes, imports TP ball bearings, and reachesU . Italy exports Q∗T ∗(=
TP) ball bearings, imports T ∗P∗ (=QT ) shoes, and reaches U ∗.

(6) You can invoke three propositions: (1) Under free trade, prices must be the same in
both countries. (2) When a country produces at a point on its labor or capital constraint,
rather than its full-employment point, relative prices in that country must equal the slope
of the relevant constraint. (3) When a country produces on its labor or capital constraint, it
cannot gain from trade (its situation resembles that of a Ricardian economy that does not
specialize completely). Propositions (1) and (2) rule out one possibility—that one country
produces on its labor constraint and the other produces on its capital constraint. In that case,
proposition (2) says that the two countries’ prices would be different (because the slopes of
the labor and capital constraints are different when relative factor requirements differ), and
this would contradict proposition (1). Proposition (3) rules out the other possibility—that
both countries produce on the same constraint. In that case, neither country could gain from
trade.

(8) When labor and capital are the only factors of production, the value of output must
equal total payments to labor plus total payments to capital. Working in millions of dollars:

$1.0 × Exports = 10 × Workers × Wage + $2.5 × Capital × Rate of return,

$1.0 × Imports = 8 × Workers × Wage + $3.0 × Capital × Rate of return.
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Solve these equations simultaneously to show that the annual wage is $50,000 and the rate
of return to capital is 20 percent.

CHAPTER 5

(2) Represent the increase in the Dutch labor force by lengthening the horizontal
axis of the labor-market diagram and redrawing one demand curve:
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The increase in the labor force is L̄ L̄ ′. The real wage in terms of tulips falls fromOV toOV′,
raising employment in the bicycle industry fromOL1 toOL′

1 and raising employment in the
tulip industry from L1 L̄ to L ′

1 L̄
′. (How can you be sure that employment rises in the tulip

industry—that L1L ′
1 does not exceed the whole increase in the labor force? Hint: The new de-

mand curve for labor in the tulip industry, E ′
T , is identical to the original demand curve, ET ,

so L1L ′′
1 must equal L̄ L̄ ′.) As both industries use more labor but unchanged amounts of land

and capital, the marginal products of land and capital must rise. Hence, the real rental rate for
land must rise in terms of tulips, and the real return to capital must rise in terms of bicycles.
When the terms of trade are constant, however, an increase in real earnings measured in one
good implies an increase measured in the other good. Therefore, the real wage falls in terms
of both goods, while the real rental rate and real return to capital rise in terms of both goods.

(4) The demand curve for labor by the bicycle industry will shift up with the increase
in the marginal product of labor. When you draw a diagram to show this, you will see that
the real wage rises in terms of bicycles, while employment rises in the bicycle industry and
falls in the tulip industry. Lower employment in the tulip industry raises its land–labor ratio,
reducing the marginal product of land, so the real rental rate for land must fall in terms of
tulips. Higher employment in the bicycle industry reduces its capital–labor ratio, raising the
marginal product of capital and reinforcing the increase resulting from the invention itself,
so the real return to capital must rise in terms of bicycles. As in question (2), moreover, real
earnings in terms of tulips and bicycle move together.
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(6) Your answer to (5) should predict an increase in the relative price of tulips. (Dutch tulip
output falls with the reduction in employment in the tulip industry, and the Dutch demand
for tulips rises with the increase in real income resulting from the invention. Therefore,
the Dutch supply of tulip exports must fall, raising the relative price of tulips on the world
market.) The Haberler theorem provides the rest of the answer. The real rental rate for land
must rise in the country importing tulips, whether measured in tulips or bicycles, and the
real return to capital must fall. The real wage must fall in terms of tulips and rise in terms
of bicycles. Therefore, owners of capital might favor a tariff on Dutch tulips (along with
those workers who buy many tulips and few bicycles).

CHAPTER 6

(2) For both countries to specialize completely, trade must take each country to
an end of the line segment defining its production possibilities. You can make this happen
by enlarging the difference between the countries’ factor endowments until the two line
segment cease to overlap:

Relative
Price of Corn

0Capital
per Worker

C '
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When Manymen has OK̄1 capital per worker, its production possibilities lie onG1G′
1. When

Fewmen has OK̄2 capital per worker, its production possibilities lie on G2G′
2. It is therefore

impossible to draw a single horizontal line that intersects both countries’ segments. Under
free trade, then, Manymen produces at G ′

1, specializing completely in corn, while Fewmen
produces at G2, specializing completely in steel. The relative price of labor is OW1 in
Manymen and OW2 in Fewmen. (Labor is scarcer in Fewmen than Manymen, because free
trade cannot equalize the countries’ factor prices.) The relative price of corn isOP, between
OP1 and OP2. As in the simple Ricardian model, free-trade prices depend on demand
conditions when both countries specialize completely.

(4) Your diagram should look like Figure 8-4 in Chapter 8. The CC ′ and SS ′ curves
intersect at Y . Steel is more capital-intensive than corn when the relative price of labor is
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below OW, but less capital-intensive than corn when the relative price of labor is above
OW. The HH ′ curve bends backward when the relative price of labor exceeds OW. (An
increase in the relative price of labor raises the relative price of steel, because it is more
labor-intensive than corn when the relative price of labor exceeds OW. But an increase in
the relative price of steel is a decrease in the relative price of corn.) Let the relative price of
corn beOPwith free trade. The relative price of labor isOW1 in Manymen, which produces
at M , where the capital intensity of corn is W1U1, and the capital intensity of steel is W1V1

(steel is more capital-intensive than corn). The relative price of labor is OW2 in Fewmen,
which produces at F , where the capital intensity of corn is W2U2, and the capital intensity
of steel is W2V2 (corn is more capital-intensive than steel). But both industries are more
capital-intensive in Fewmen than in Manymen (show this by comparing the capital intensity
of the labor-intensive good in Fewmen with the capital intensity of the capital-intensive
good in Manymen). Hence, the marginal product of labor is higher in Fewmen, so the real
wage is higher, too. The factor reversal prevents factor-price equalization.

(6) Your diagram should resemble Figure 5-6 in Chapter 5, with steel replacing cloth on
the horizontal axis and corn replacing wine on the vertical axis. But there should be two
differences: (1) The increase of efficiency in the corn industry should shift the transformation
curve upward rather than rightward; the curve should be “anchored” at Z1 rather than Z2.
(2) The point E ′ on the new transformation curve having the same slope as the point E on
the old transformation curve should lie to the northwest of E rather than the southeast. At
constant prices, then, Fewmen produces more corn and less steel, reducing its demand for
corn imports and improving its terms of trade. Economic welfare rises in Fewmen (which
enjoys the income-raising increase of efficiency and an improvement in its terms of trade).
Welfare falls in Manymen (which suffers a deterioration in its terms of trade).

CHAPTER 7

(2) Your adaptation of Figure 7-3 should look like this:
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The American demand curve isDD, as before. Hence, Acme will sellOA robots at the price
OP before trade (OA = CN = 1

2CH ). With the opening of trade, Edo will start to sell AE
robots in the American market (AE = NT = 1

2NH ), and the price will fall to OP ′. The
Japanese demand curve is DD∗ (quantity demanded at each price is half that in America).
Hence, Edo will sell OA∗ robots at the price OP before trade (OA∗ = CN∗ = 1

2CN ); the
price is the same in both markets, but Edo’s home sales are half as large as Acme’s home
sales. With the opening of trade, Acme will start to sell A∗E∗ robots in the Japanese market
(A∗E∗ = N ∗T ∗ = 1

2N
∗N ), and the price will fall to OP ′, just as in the American market.

These results tell you how to adapt Figure 7-4:

Edo's Sales
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The reaction curves for Acme and Edo in the American market are drawn as before. Acme
sellsOX0 in the American market before trade, and the two firms move eventually to Q after
trade is opened, so Edo’s exports to America areOX∗. The reaction curves for Edo and Acme
in the Japanese market are labeled E∗E∗ and A∗A∗, respectively. As the Japanese market is
half as large, Edo sellsOY∗

0 before trade (OY∗
0 = 1

2OX0), and the two firms move eventually
to Q∗ after trade is opened, so Acme’s exports to Japan are OY (half as large as Edo’s
exports to the American market). Can you prove that prices will be the same at Q∗ and Q?

(4) When the two governments do not subsidize their firms, each one can expect the
Brazilian robot market to contribute $1 billion to its national income ($10 billion × 0.4 ×
0.5 − $1 billion). When both governments subsidize their firms by $1 billion, each one can
expect the Brazilian market to contribute $2 billion to its national income ($10 billion ×
0.8 × 0.5 − $2 billion). Therefore, it pays both governments to subsidize.

CHAPTER 8

(2) When the marginal products of capital are equalized in Britain and Portugal,
their cloth industries must have the same capital-to-labor ratio, and the marginal products of
labor must also be equalized, whether measured in cloth or wine. This means, in turn, that
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the marginal products of land must be equalized and that the two countries’ wine industries
must have the same land-to-labor ratio. Now, invoke the initial conditions—that Portugal
has more land and both countries have the same amounts of labor. As Portugal has more
land and both countries’ wine industries have the same land-to-labor ratio, Portugal must
use more labor in its wine industry and must thus use less labor in its cloth industry. But
both countries’ cloth industries have the same capital-to-labor ratio, so Portugal must use
less capital in cloth production. Hence, Britain must have more capital and must produce
more cloth.

(4) Base your diagram on the one in the answer for question (2) in Chapter 6, where
Manymen starts with OK̄ 1 capital per worker and Fewmen starts with OK̄ 2 capital per
worker. When the relative price of corn is OP, Manymen produces at G ′

1 specializing
completely in corn, while Fewmen produces at G ′

2, specializing completely in steel. The
relative price of labor is OW1 in Manymen and OW2 in Fewmen. Hence, capital will move
from Fewmen to Manymen, narrowing the gap between their endowments until they cease to
specialize completely and free trade can equalize factor prices. (To illustrate this outcome,
let the relative price of labor be OW with factor-price equalization. Move left along the
horizontal line from W to the point where it crosses the CC ′ curve; this will tell you how
much capital per worker Manymen must have to produce any steel. Continue to move
left along the horizontal line to the point where it crosses the SS ′ curve; this will tell you
how much capital per worker Fewmen must have to produce any cloth. Use these two
points to measure the size of the capital transfer required before trade can equalize factor
prices)

(6) Income after tax on investing in A is always $21 ($30 − 0.3 × $30 in tax paid to A).
Income after tax on investing in B depends on tax treatment in A. If A gives a credit for tax
paid in B, income after tax on investing in B is

Income before tax $40.0
Tax paid to B (0.2 × $40) 8.0
Gross tax due to A (0.3 × $40) 12.0
Less credit for tax paid to B 8.0
Net tax paid to A ($12 − $8) 4.0
Income after tax 28.0

Therefore, the citizen of A will invest in B. If A gives a deduction for tax paid in B, income
after tax on investing in B is

Tax paid to B (as before) 8.0
Tax due to A [0.3 × ($40 − $8)] 9.6
Income after tax 22.4

Therefore, the citizen of A will still invest in B.
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When the tax rate in B is 40 percent, investing in B is less profitable. If A gives a tax
credit, we have

Income before tax $40.0
Tax paid to B (0.4 × $40) 16.0
Gross tax due to A (0.3 × $40) 12.0
Less credit for tax paid to B 12.0
Net tax paid to A ($12 − $12) 0.0
Income after tax 24.0

The credit is $12, not $16, as it cannot exceed the gross tax due to A (the investor cannot
get a cash refund). Even so, the citizen of A will invest in B. If A gives a deduction instead:

Tax paid to B (as before) 16.0
Tax due to A [0.3 × ($40 − $16)] 7.2
Income after tax 16.8

The larger deduction does not completely offset the higher tax rate in B, so the citizen of
A will invest in A.

CHAPTER 9

(2) You have merely to reverse the labels PF and PH , as shown below, and add the
line UU ′ passing through the point W ′:
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The relative price of cloth is given in Portugal by the slope of the line OPF and is given in
Britain by the slope of the flatter line OPH . The tariff protects Britain’s wine industry by
reducing the relative price of cloth in Britain (raising the relative price of wine). It improves
Britain’s terms of trade by raising the relative price of cloth in Portugal. As British consumers
use cloth to pay for wine imports, the tariff rate must be measured in cloth and is given by
U′W′/W′U, the difference between relative prices in Britain and Portugal. Britain collects
OW′ cloth in tariff revenue but uses it to buy W′Z′ wine. Therefore, the cloth and wine
markets clear. (Britain supplies OV′ cloth exports, its consumers demand V′Z′ wine im-
ports, and its government demands Z′W′ wine imports. But V′Z′ and Z′W′ sum to V′W′,
Portugal’s offer of wine exports.) To compare the two countries’ tariff rates, draw the
line GZ′ to form the similar triangles OUU′ and OGZ′, so that OU/OG = UU′/GZ′. But
OU/OG =V′W′/V′Z′ = 1+W′Z′/Z′V′, and W′Z′/Z′V′ is the Portuguese tariff rate. Fur-
thermore, UU′/GZ ′ = UU′/UW ′ = 1 +U ′W′/W′U, and U′W′/W′U is the British tariff
rate. The rates are equal.

(4) As in your answer to (2), switch the labels on OPF and OPH , and assume that
Britain spends the tariff revenue on wine. In your answer to (2), you showed thatW′Z′/Z′V′

measures the British tariff on wine imports as well as the Portuguese tariff on cloth imports
when the government collecting the tariff spends it entirely on wine. Your result is perverse
in that the tariff worsens Britain’s terms of trade. It protects the British wine industry by
raising the relative price of wine in Britain (reducing the relative price of cloth) but reduces
the relative price of cloth in Portugal.

(6) The tariff-inclusive domestic price of a widget is $20.00 × (1 + 0.3) = $26.00. The
tariff-inclusive prices of the parts are $4.00 × (1 + 0.5) = $6.00, and $3.00 × (1 + 0.25) =
$3.75. Therefore, domestic value added is $26.00 − $9.75 = $16.25, and the profit per
widget is $16.25 − $6.00 = $10.25. With free trade, domestic value added would be
$20.00 − ($4.00 + $3.00) = $13.00. The effective rate is ($16.25 − $13.00)/$13.00 = 25
per cent.

(8) Redraw the diagram to reduce the vertical distance between Q and Q′, so that the
price line EE′, passing through Q′, is tangent to an indifference curve higher than U0.
There is an output loss and unemployment, but the resulting welfare loss is smaller than
the welfare gain resulting directly from the opening of trade. A rigid real wage is one
that can rise but cannot fall. Accordingly, the opening of trade does not cause unemploy-
ment when the real wage is rigid in terms of the import-competing good. That is because
trade reduces the domestic price of the import-competing good, raising the real wage in
terms of that good rather than reducing it. More generally, the opening of trade can cause
unemployment only when expanding export industries are prevented from absorbing the
labor released by shrinking import-competing industries. This can happen only when the
real wage is kept from falling in terms of the goods produced by the expanding export
industries.

CHAPTER 10

(2) A clear answer should note that this statement tries to distinguish between
protecting or promoting production in the United States and protecting or promoting the
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interests of American firms wherever they produce. If American trade policy is concerned
with production in the United States, it should not try to open Japanese markets to prod-
ucts made in Taiwan, even though they are made by American firms. But it should try to
open European markets to Japanese cars made in the United States, even though they will
compete with cars made in Europe by American firms. If American policy is concerned
instead with the interests of American firms, it should take the opposite stance in each
case. A good answer would also note that the “territorial” view is labor-oriented and the
“national” view capital-oriented. Finally, it would note that American multinationals are
not owned only by Americans but have foreign stockholders, and foreign multinationals
have American stockholders, which makes it even harder to decide how such cases should
be treated. A very good answer, however, would criticize the statement for assuming un-
critically that protection and promotion are justified when one can identify the appropriate
beneficiary. It neglects the basic objection to protection—that it reduces welfare by injuring
consumers.

(4) Recall the formula itself:

!W = − 1
2 × !M × pw × t,

where !W is the change in welfare, !M is the change in import volume, pw is the world
price, and t is the tariff rate. The formula has to be adapted because the domestic industry is
protected by an import quota (or by a method similar to it). Hence, you must use something
other than t , and you must also allow for the possibility that the foreign exporter captures
some of the profit that is the quota counterpart of tariff revenue. (The formula above was
based on the assumption that the tariff revenue collected by the government is returned to
consumers by reducing other taxes.) Therefore, you need to know:

1. The increase in the domestic price resulting from the quota; you can approx-
imate it by pD − pW , where pD is the domestic price after the quota is imposed;
this term replaces PW × t .

2. The quota profit captured by the foreign exporter; you can approximate it by
α(pD − pW )M , where M is the volume of imports allowed by the quota and α is
the foreign exporter’s share of the quota profit.

3. The change in the volume of imports, !M , resulting from the quota; you can
approximate it by the difference between the levels of imports before and after the
imposition of the quota.

When you have replaced pW × t and allowed for the foreigner’s share of the quota profit,
your formula will be

!W = − 1
2 × !M × (pD − pW ) − α(pD − pW )M = −(pD − pW )

! 1
2!M + αM

"
.

The hardest part is guessing at α, the foreigner’s share of the quota profit.
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(6) You have merely to relabel the left panel as the export market and relabel the middle
panel as the home market.

CHAPTER 11

(2) Your answer should use a diagram like this:
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Without any policy, the price of wheat would be OP, production and consumption would
be OQ, and farmers would receive OPEQ. To increase their receipts to, say, OABC by
supporting the price of wheat, the government would have to raise it to OA. Production
would rise to OC, but consumption would fall to OH, and the government would have to
spend HGBC to buy the surplus (and more money to store it). The total cost would be
the tax cost HGBC plus the extra consumer cost PAGF. If the government used deficiency
payments to increase farmers’ receipts to OABC, it would leave the price at OP but pay
farmers the difference between OABC and OPEQ, which is HFEQ smaller than the total
cost of supporting farm prices. (A precise answer would note that QEBC is the resource
cost of growing QC more wheat, not an increase in farmers’ net incomes. Therefore, this
amount should be excluded from the deficiency payments, raising the amount that would
be saved by switching to them.)

(4) No. Britain’s gain from eliminating the tariff on cloth can exceed its loss from elimi-
nating the tariff on wine, so Britain can gain from the customs union. In that case, however,
Portugal must lose from the union. As there is a net loss to the union as a whole from
the elimination of each tariff, Portugal’s loss on cloth must exceed its gain on wine when
Britain’s gain on cloth exceeds its loss on wine.

(6) Your diagram should show that domestic production falls and that consumption does
not change. Therefore, imports must rise by the amount of the fall in production. The effluent
tax reduces domestic pollution by reducing domestic production. (But it may raise pollution
in the country supplying the imports.) If an import tax is used to keep domestic production
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from falling, there must be a fall in consumption and thus a fall in imports compared to
the level obtaining without the effluent tax. The tariff also prevents the effluent tax from
reducing domestic pollution, because it keeps domestic production from falling. (But it may
lower pollution in the country supplying the imports.) If it is right to impose the effluent
tax, it must therefore be wrong to impose the tariff.

CHAPTER 12

(2) The Japanese capital account should look like this:

Item Credit Debit

Increase (+) in foreign claims on Japan:
Claims of foreign banks on Japanese banks (a,c) 50 200
Claims of foreign banks on Japanese banks (i) 50

Increase (−) in Japanese claims on foreigners:
Foreign securities (b) 150
Claims of Japanese banks on foreign banks (b) 150
Claims on foreign official institutions (i) 50

There is no change in the balance on capital account. But Japan runs a deficit in its balance
of payments, because its official reserves fall by 50.

The balance sheet of Japanese commercial banks should look like this:

Assets Liabilities

Balances with: Deposit liabilities to:
NY bank (b) −150 Chip maker (a) +200
Bank of Japan (i) −50 French bank (a) −200

Insurance company (b) −150
Subsidiary (c) −50
German bank (c, i) 0

The banks’ cash reserves fall by 50.
(4) As the European Central Bank must sell euros and buy dollars, its dollar holdings at

the Federal Reserve Bank rise. As the Bank of Japan must sell dollars and buy yen, its dollar
holdings fall. If their transactions are equal in absolute size, there will be no change in the
liabilities of the Federal Reserve Bank to the two central banks together and no change in
its liabilities to U.S. commercial banks. Hence, there will be no change in the cash reserves
of U.S. commercial banks or in the U.S. money supply.

(6) The balance-of-payments table in your answer to (5) should show a current-account
surplus of 20 (140 of exports less 110 of imports plus 15 of foreign tourism less 25 of
interest payments to foreigners). Therefore, the definition of national income gives

Y = C + I + G + X − M = 400 + 75 + 150 + 20 = 645.
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There are two ways to calculate the government budget:

1. As X − M = (S − I ) + (T − G), it follows that

T − G = (X − M) − (S − I ) = 20 − (80 − 75) = 15

2. As Y = C + S + T , it follows that

T = Y − C − S = 645 − 400 − 80 = 165,

and

T − G = 165 − 150 = 15.

The budget is thus in surplus by 15.

CHAPTER 13

(2) As the marginal propensities to save and import add up to 0.25, the national-
income multiplier is 4, and a $2 billion decrease in the foreign demand for the country’s
exports will reduce its income by $8 billion. From eq. (13c), the change in the current-
account balance is 4 × 0.15 × (−$2) = −$1.2.

(4) Suppose that the United States wants to raise its income from OY1 to OY∗
1 and Japan

wants to raise its income from OY2 to OY∗
2 :

U.S. Income
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I1

I2

Y1

Y2

Y*2

I1

I2

I*2

Y*1

I*2

I*1 I '1

I*1 I '1

I '2

I '2

Q"

Q '

If the United States allows for the interdependence of incomes but ignores the change
in Japanese policy, it will adopt an expenditure policy that shifts its income curve to
I ′
1 I

′
1. If Japanese policy does not change, the new equilibrium will be established at Q′,

and U.S. income will rise to OY∗
1, as desired. If Japan follows the same strategy, how-

ever, its expenditure policy will shift its income curve to I ′
2 I

′
2. Equilibrium will then be
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established at Q′′, where both countries’ incomes will be higher than desired. For both
countries to reach their income targets precisely, they must follow expenditure policies
that shift their income curves to I ∗

1 I
∗
1 and I ∗

2 I
∗
2 , so that they intersect at Q∗. Each coun-

try must stimulate expenditure by less than it would if the other country’s policy did not
change.

(6) An expenditure-changing policy to raise Japanese income can be represented by
shifting the Japanese income curve from I2 I2 to I ′

2 I
′
2:

U.S. Income

Ja
pa

ne
se

In
co

m
e

Q

0

I1

I2

Y1

Y2

Y '2

I1

I2

Y '1

I '1

I '1

I '2

I '2

Q"

Q '
Y"2

B

B

It raises Japanese income from OY2 to OY′
2 and U.S. income from OY1 to OY′

1, and it drives
the U.S. current-account balance into surplus (because Q′ lies above BB ). The expenditure-
changing response by the United States can be represented by shifting the U.S. income curve
to I ′

1 I
′
1, which reduces U.S. income to its initial level, cuts the increase in Japanese income

to OY ′′
2 , and enlarges the current-account surplus (because the vertical distance from Q′′ to

BB exceeds the distance from Q′ to BB ).

CHAPTER 14

(2) When the price elasticity of domestic demand is 1, devaluation does not
change the domestic-currency value of imports (OE′F′G′ = OEFG ). When the price elas-
ticity of foreign demand exceeds zero, however, devaluation raises the quantity of exports
(OC ′ > OC ) and thus raises the domestic-currency value of exports (OAB ′C ′ > OABC ).
Therefore, devaluation improves the trade balance measured in domestic currency. When
the price elasticity of domestic demand is 1, moreover, devaluation reduces the quan-
tity of imports by an amount proportional to the devaluation (GG′/OG = EE′/OE );
hence, it reduces the foreign-currency value of imports by an amount proportional to
the devaluation (g′f ′fg/Oefg = EE′/OE ). It may raise or reduce the foreign-currency
value of exports (Oa′b′c′ may be larger or smaller than Oabc ), but it raises the quan-
tity of exports (cc′ > 0) whenever the foreign elasticity of demand exceeds zero. Hence,
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the reduction, if any, in the foreign-currency value of exports must be less than propor-
tional to the devaluation and thus smaller than the reduction in the foreign-currency value
of imports. Therefore, devaluation improves the trade balance measured in foreign cur-
rency.

(4) TheFF curve shifts up, because a tightening of expenditure policy would be needed to
maintain external balance if there were no exchange-rate change. The YY curve shifts down,
because an easing of expenditure policy would be needed to maintain internal balance if
there were no exchange-rate change. But the two curves intersect at a point on an extension
of the line AP. There is no need to change expenditure policy if the domestic currency is
devalued to offset the switch in expenditure to foreign goods.

(6) When the FF curve is flatter than the YY curve, your answer should show that the
sequence of policy changes takes the economy farther and farther from P . The policy
assignment is unstable. It can be stabilized, however, by assigning expenditure policy to
external balance and assigning the exchange rate to internal balance:

Nominal and Real
Exchange Rate

E
xp

en
di

tu
re

P
ol

ic
y

F

0

P

FY

Y

P2

P0
P1

P '1

P '2

When the economy starts at P0, the manager of the exchange rate will revalue the domestic
currency to achieve internal balance, taking the economy to P1. But there must then be an
easing of expenditure policy to achieve external balance, taking the economy to P ′

1. The
next exchange-rate change takes the economy to P2, and so on.

CHAPTER 15

(2) Shift the LM curve to the left, not to the right, so that the counterpart of
point E1 lies above E0, not below it. Income falls in the short run, and the interest rate
rises. The fall in income reduces imports, producing a current-account surplus, and the
rise in the interest rate induces a capital inflow. Both results contribute to a balance-of-
payments surplus, which raises reserves and the money supply under a pegged exchange
rate. Therefore, the LM curve drifts rightward. Income and imports rise; the interest rate
and capital inflow fall. Hence, the balance-of-payments surplus is reduced gradually, re-
ducing the growth rates of reserves and the money supply. These do not cease to rise,
however, until the LM curve returns to its initial position, where income and the interest
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rate return to their initial levels. Hence, the open-market sale has no long-run effect, apart
from changing the composition of the central bank’s assets. With perfect capital mobil-
ity, any upward pressure on the domestic interest rate induces a very large capital in-
flow and increase in reserves, and the corresponding increase in the money supply off-
sets the open-market sale immediately. Income and the interest rate do not change at
all.

(4) The government should cut taxes, shifting the IS curve to the right. Income and the
interest rate will rise. The increase in income will raise imports; the increase in the interest
rate will induce a capital inflow. With high capital mobility, the capital inflow will exceed
the increase in imports, and the domestic currency will tend to appreciate. To prevent the
appreciation, the central bank should make an open-market purchase, shifting the LM curve
to the right and reducing the interest rate. But it must not cut the interest rate back to its
initial level; that would eliminate the capital inflow, and the increase in imports would then
cause the currency to depreciate. Thus, your diagram should look like this:

Income

In
te

re
st

 R
at

e

0 Y1

r1
r0

Y0

I

L '

S

M'
M

L

I '

S '

In Figure 15-3, the government sought to raise income and employment. It cut taxes to
increase income and raised the interest rate to attract a capital inflow and defend the pegged
exchange rate. In Figure 15-3, the interest rate was treated as a policy instrument; therefore,
we said that taxes should be cut and the interest rate should be raised. In the IS–LMmodel, the
money supply is treated as a policy instrument; therefore, we must say that the government
should cut taxes and the central bank should make an open-market purchase to keep the
interest rate from rising excessively. (If capital mobility were low, however, the increase
in the interest rate resulting from the shift of the I S curve would produce a capital inflow
too small to cover the increase in imports, and the central bank would have to make an
open-market sale to raise the interest rate further.)

(6) With perfect capital mobility, the domestic interest rate cannot differ from the foreign
rate. Therefore, an increase in the foreign rate raises the domestic rate. In the process,
however, it causes a large capital outflow, which reduces reserves and the money supply.
Therefore, the LM curve shifts leftward until it intersects the IS curve at the new foreign
interest rate. Your diagram should look just like the one drawn to answer (2), although it
has a different economic interpretation.
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CHAPTER 16

(2) Place a new point D′ below D, so that the return on the domestic asset is
OD′. Draw a new line D′I to show the new combinations of risk and return on the whole
portfolio. As the indifference curves are stacked up vertically, D′I should be tangent to an
indifference curve lower than U at a new point Q′ below and to the right of Q. The total
return on the portfolio has fallen, and the standard deviation has risen. The higher standard
deviation implies that the share of the foreign (risky) asset has increased.

(4) In your answer to (3), you should have drawn a new curve E ′D′ below the old curveED
and located a new point, P ′, beneath P but above P ′′ (where E ′D′ intersected the vertical
axis). You should therefore have shown that the domestic currency appreciates but not by
enough to restore open interest parity. Finally, you should have shown that E ′D′ intersects
ES to the left of the vertical axis, so there is an excess supply of foreign currency coming
from investors, who have switched from foreign to domestic bonds (i.e., there is a capital
inflow). When investors are risk-neutral, the DE and D′E ′ curves become horizontal. (The
former coincides with the horizontal axis.) Therefore, the domestic currency appreciates all
the way to OP′′, restoring open interest parity, and there is a larger excess supply of foreign
currency coming from investors (i.e., a larger capital inflow).

(6) The spot rate was $1.6570 and the 3-month forward rate was $1.6491, so the pound
was at a forward discount equal to (1.6491−1.6570)/1.6570, or 0.47677 percent. Therefore,

c ≈
#

5.625
4

− 0.47677
$

− 4.375
4

= −0.16427,

which favors investment in the United States.

CHAPTER 17

(2) As reserves cannot change with a flexible exchange rate, a reduction in the
stock of domestic credit would produce a permanent reduction in the supply of money
and, therefore, an excess demand for money. Households would try to increase their money
holdings by saving more and spending less. They would therefore spend less on imports,
causing the domestic currency to appreciate. Under PPP, the appreciation would reduce the
domestic price level, which would reduce the demand for money and thus eliminate the
excess demand. Under a pegged exchange rate, changes in reserves clear the money market
by changing the supply of money; under a flexible rate, exchange-rate changes clear the
market by changing the price level and demand for money.

(4) The revaluation reduces the domestic price level, which reduces the demand for money.
There is thus an excess supply of money, and households start to dissave. Therefore, they
increase their demand for imports, producing a balance-of-payments deficit, a gradual loss
of reserves, and a gradual reduction in the money supply. You can adapt Figure 17-3 to
illustrate your answer. Shift theDD curve downward, not upward, and identify the resulting
balance-of-payments deficit and the long-run reduction in the stock of reserves.

(6) Reproduce Figure 17-6, and choose a point on the horizontal axis to the left of point
T ∗ (i.e., an earlier date than t = T ∗). Draw a vertical line to connect that point with the
path of domestic credit (the line D0D1D2D3). Then draw a horizontal line from the path
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of domestic credit to the vertical axis. It will intersect that axis below L∗, showing that an
earlier attack will cause a larger fall in the money supply. The supply of money will thus fall
by more than the demand for money, and the domestic currency must appreciate abruptly
to reduce the demand for money. Hence, anyone selling the domestic currency at the earlier
date would suffer a large loss and will refrain from doing that. (You can reach the same
conclusion by extending the upward-sloping line P∗P4 to the left until it intersects your
new vertical line; this will show that the exchange rate would jump downward if an attack
occurred before t = T ∗.)

CHAPTER 18

(2) The degree of substitutability between bonds cannot affect any short-run re-
sponse to the fall in foreign demand. The fall in foreign demand does not affect asset markets
immediately, so there is no short-run change in the interest rate or wealth. Accordingly, the
degree of substitutability cannot affect any short-run goods-market outcome (the size of the
shift in the zz curve, the resulting fall in income, or the initial amount of dissaving). In your
answer to (1), moreover, you should have shown that the long-run goods-market outcomes
are determined uniquely by the size of the shift in the ZZ curve, which does not depend on
asset-market outcomes. Under a pegged exchange rate, the long-run income change is mea-
sured by the (downward) shift of the ZZ curve; under a flexible rate, income goes back to its
initial level, and the long-run exchange-rate change is measured by the (rightward) shift of
theZZ curve. Furthermore, you should have shown that there is no change in any asset-market
variable under a flexible rate; the LL curve cannot shift without an open-market purchase or
sale, and the SS curve cannot shift without a permanent change in income. Under a pegged
rate, however, the SS curve shifts upward because of the permanent fall in income, and this
calls for an upward shift in the LL curve. Therefore, your answer should look like this:
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When foreign and domestic bonds are imperfect substitutes, the BB curve is downward
sloping, and the shift in the SS curve to S′S′ takes asset-market equilibrium from A0 to
A1, raising the domestic interest rate from Or0 to Or1 and reducing wealth from OW0 to
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OW1. The LL curve shifts upward from LL to L ′L ′, which says that there is a fall in the
money supply due to a loss of reserves (a balance-of-payments deficit) during the adjustment
process. When the two bonds are perfect substitutes, the BB curve is horizontal, and the
domestic interest rate must remain at Or0. Hence, the shift in the SS curve to S′S′ takes
asset-market equilibrium to A2, reducing wealth all the way to OW2. The LL curve shifts
upward from LL to L ′′L ′′, which says that there is a smaller fall in the money supply and
thus a smaller of reserve loss. The larger fall in wealth must reflect a larger amount of
dissaving during the adjustment process. As the degree of substitutability cannot affect the
initial amount of dissaving, the larger amount of dissaving thereafter must reflect a slower
reduction in dissaving, which implies that the zz curve must fall more slowly on its way to
its long-run equilibrium position. And that is what happens. When foreign and domestic
bonds are imperfect substitutes, the zz curve is driven downward by two forces—the gradual
fall in wealth and the gradual increase in the domestic interest rate. When the two bonds
are perfect substitutes, preventing any change in the domestic interest rate, there is only one
force driving the zz curve downward, so it moves more slowly.

(4) Your diagram should look like this:
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The economy is in long-run equilibrium from time t = 0 to time t = t1, and the exchange
rate is constant at Oπo. The central bank makes an open-market purchase at time t = t1,
and the domestic currency depreciates by enough to overshoot its new long-run level, Oπ2.
Hence, it must appreciate thereafter to reach that long-run level.

(6) A reduced demand for the domestic bond shifts the BB curve upward, as a higher
domestic interest rate is needed to clear the bond market. Hence, the LL curve must shift
upward, too. (There is an immediate loss of reserves, as households buy foreign currency to
buy the foreign bond, and the central bank must intervene to keep the exchange rate from
changing.) But the zz curve is unaffected. Under a pegged exchange rate, then, there can be
no permanent change in income, so the SS curve cannot shift. By implication, the LL curve
must shift gradually downward to intersect the new BB curve where that curve intersects
the initial SS curve. There is thus a gradual increase in the money supply on the way to the
new long-run equilibrium, which says that the economy runs a balance-of-payments surplus
during the adjustment process. In the new long-run equilibrium, however, the money supply
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is smaller then it was initially; the reserve loss resulting from the switch in demand to the
foreign bond exceeds the subsequent reserve gain due to the balance-of-payments surplus.

(8) The long-run effects under a pegged exchange rate are identical to those obtained at
(6), as a higher domestic interest rate is needed to clear the bond market after an increase
in the supply of bonds. But the long-run effects are different under a flexible rate. As the
LL curve cannot shift, the SS curve must shift downward to intersect the BB curve where
it intersects the initial LL curve. This shift in the SS curve implies a permanent increase in
income. In the goods-market diagram, then, long-run equilibrium must lie at a point on the
ZZ curve where income is higher and the domestic currency has depreciated.

CHAPTER 19

(2) The United States did attract large capital inflows in the 1980s (see Table 19-1),
which did indeedfinance its current-account deficits. But the statement is wrong analytically
in suggesting that the current-account deficits happened independently of the capital inflows.
The current-account deficits resulted partly from the appreciation of the dollar, which was
the result of the capital inflows.

(4) Recall the basic national-income relationship:

X − M = (S − 1) + (T − G).

The budget deficit resulting from unification (an increase in G relative to T ) had to
be matched by shifting the private-sector balance (a fall in I ralative to S) or by shift-
ing the current-account balance (a fall in X relative to M). But a real appreciation of the
Deutsche mark was needed to shift the current-account balance. (Go on to explain why a
shift in the current-account balance would be better in the long run than a fall in investment
relative to saving.)

(6) A good answer should cite two similarities: (1) Both countries were constrained by
the rules of the systems to which they belonged. The United States could change the price
of gold but could not change exchange rates for the dollar, which were chosen and defended
by other governments. Germany could not change exchange rates for the mark without
the consent of other EMS countries. (2) Both countries broke the rules of the systems to
which they belonged. The United States closed the gold window and raised its tariffs. The
Bundesbank let markets know that it thought the pound should be devalued, encouraging
capital flight from Britain. But you should also cite some major differences. The United
States was moved to act because it was threatened by gold losses; Germany was moved to
act because it might otherwise have been obliged to buy the currencies of its EMS partners
in the foreign-exchange market, which would have raised the German money supply. The
United States was reluctant to tighten its monetary policy and sought to reduce the value of
the dollar; Germany was reluctant to relax its monetary policy and sought to raise the value
of the mark.

(8) When an exchange rate is fixed or constrained within a narrow band, speculators are
offered a one-way bet. If they expect the currency to be devalued substantially, they can sell
it without fear of taking a large loss. At worst, the currency will move from the weak to
the strong edge of the band; it is not likely to be revalued (i.e., to break through the strong
edge of the band). With a 2 1

4 percent band, a weak currency resting at the weak edge of its

:DD C  53 4B 97 B9 5 B7 D7B C :DD C  B9  ,1  
. 3 7 8B :DD C  53 4B 97 B9 5 B7 3 4B 97 2 7BC D 03 /3 3D C 4 75D D D:7 3 4B 97 B7 D7B C 8 C7 3 3 34 7 3D

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233.024
https://www.cambridge.org/core


586 Appendix C

band can appreciate by no more than 4 1
2 percent. With a wide band, by contrast, speculators

cannot sell a currency without risking a much larger loss. With a 15 percent band, a weak
currency resting at the weak edge of its band can appreciate by as much 15 percent before it is
constrained by the strong edge of the band. The recommendation made to emerging-market
countries is based on similar reasoning but a different supposition. When a currency is fixed
or constrained within a narrow band and borrowers believe that it will not be revalued or
devalued, they will be tempted to borrow in that currency whenever the relevant interest-
rate difference makes it attractive to do that. If the exchange rate is more flexible, however,
borrowers will know that it can fluctuate significantly and will not be tempted to borrow in
that currency without allowing appropriately for exchange-rate risk. In other words, they
will be tempted to borrow in that currency only when the open interest differential, defined
in Chapter 16, makes it attractive to do so.

CHAPTER 20

(2) A fall in foreign interest rates would weaken expectations of a devaluation by
reducing capital outflows or increasing inflows and by reducing the size of the increase in
the domestic interest rate required to combat a speculative attack. A devaluation by a trading
partner would strengthen those expectations by weakening the country’s current-account
balance. The election would strengthen those expectations by raising the likelihood that
the country will stimulate aggregate demand by monetary and fiscal policies or devalue its
currency for that same purpose.

(4) Whether the IMF should provide large-scale financing or, by refusing it, force a
country to suspend its debt payments depends in part on the nature of the country’s problem.
If the foreign investors’ refusal to roll over their loans reflects an unduly pessimistic view
of the country’s economic prospects, there is a case for large-scale lending by the IMF.
This is indeed the case in which the IMF should behave like a “lender of last resort”
even though that will have an unfortunate side effect—allowing the foreign lenders to
withdraw from the country without suffering losses. If the foreign investors are justified
in believing that it would be risky to roll over their loans—that the country has serious
economic problems—then a suspension of debt payments will serve two purposes. First, it
will penalize the investors themselves and thus discourage them from making risky loans
in the future. Second, it will buy time for the government to modify its policies and, if
necessary, negotiate a restructuring of its external debt. It must be recognized, however,
that a suspension of debt payments can seriously impair a country’s creditworthiness—its
ability to borrow in the future—and may damage other countries’ ability to borrow.

(6) The theory of optimum currency areas is concerned fundamentally with the choice
between floating and fixed exchange rates. It says that two countries should let their ex-
change rate float unless they have certain characteristics: low vulnerability to asymmetric
shocks (because, for example, their domestic economies are highly diversified) or some
combination of wage flexibility, crossborder labor mobility, and a common fiscal system
that makes endogenous transfers between the countries to stabilize their income levels when
they experience an asymmetric shock. Europe falls far short of meeting these criteria; the
regions of the U.S. economy are closer to doing so. But the theory of optimum currency
areas is not very relevant to the evaluation of EMU, because the EU countries did not face
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the choice between floating and fixed exchange rates. Floating rates, it was thought, could
disrupt the single market. In fact, the EU countries rejected floating rates when they estab-
lished the EMS Therefore, they faced a constrained choice between a pegged-rate regime
and full-fledged monetary union.

(8) Reproduce the BB and Y ∗
2 curves from figure 20-6, and draw a vertical line to denote a

fixed level of country 1’s interest rate (the counterpart of the horizontal lines in Figure 20-7
denoting fixed levels of country 2’s interest rate). Don’t draw the vertical line through P2,
where country 2 can achieve internal and external balance simultaneously. Choose a point
on the segment of the vertical line lying between its intersection points with the BB and Y ∗

2
curves. Call that point T . Finally, draw a line connecting T and P2. This line is country 2’s
reaction curve. If T is close to the intersection between your vertical line and the BB curve,
indicating that country 2 attaches great weight to external balance, the reaction curve will
be positively sloped. If T is close to the intersection between your vertical line and the
Y ∗

2 curve, indicating that country 2 attaches greater weight to internal balance, the reaction
curve will be negatively sloped.

(10) It is a serious shortcoming. Recall the events of the early 1980s, when the United
States was running large budget deficits and experienced large capital inflows that caused
the dollar to appreciate. If it had been obliged to prevent the dollar from appreciating by
engaging in nonsterilized intervention, the U.S. money supply would have increased rapidly,
interfering with the Federal Reserve’s attempt to combat inflation. The Bundesbank would
have faced a similar problem in 1991–92, when Germany ran large budget deficits and
the Deutsche mark began to appreciate. (McKinnon argued, however, that the worldmoney
supply is the chief determinant of inflation under pegged exchange rates, and his plan would
have required Japan and Germany to intervene jointly with the United States in the early
1980s, which would have reduced their money supplies, offsetting the increase in the U.S.
money supply and stabilizing the world money supply.)
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List of Abbreviations

APEC Asia Pacific Economic Cooperation (forum)

BCCI Bank for Credit and Commerce International

BIS Bank for International Settlements

CAP Common Agricultural Policy (European Union)

CCL Contingent Credit Line

CMEA Council for Mutual Economic Assistance

EC European Community

ECB European Central Bank

ECU European Currency Unit

EEC European Economic Community

EFF Extended Fund Facility

EMCF European Monetary Cooperation Fund

EMI European Monetary Institute

EMS European Monetary System

EMU Economic and Monetary Union (Europe)

EPU European Payments Union

ESAF Enhanced Structural Adjustment Facility

ESCB European System of Central Banks

EU European Union

FTAA Free Trade Area of the Americas

GAB General Arrangements to Borrow

GATS General Agreement on Trade in Services

GATT General Agreement on Tariffs and Trade

GDP Gross domestic product

GNP Gross national product
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List of Abbreviations 589

GSP Generalized System of Preferences

G-5 Group of Five (France, Germany, Japan, the United Kingdom, and the
United States)

G-7 Group of Seven (G-5 plus Canada and Italy)

G-10 Group of Ten (G-7 plus Belgium, the Netherlands, and Sweden)

IBRD International Bank for Reconstruction and Development

IDA International Development Association

IFC International Finance Corporation

IMF International Monetary Fund

ITC International Trade Commission (United States)

ITO International Trade Organization

MERCOSUR Southern Cone Common Market

MFA Multifibre Arrangement

MITI Ministry of International Trade and Industry (Japan)

MLR Marshall–Lerner–Robinson (condition)

NAFTA North American Free Trade Agreement

NATO North Atlantic Treaty Organization

NAB New Arrangements to Borrow

OECD Organization for Economic Co-operation and Development

OPEC Organization of Petroleum Exporting Countries

PPP Purchasing-power parity

SDR Special Drawing Right

SRF Supplementary Reserve Facility

TAA Trade adjustment assistance (program)

UI Unemployment insurance

VER Voluntary export restraint

WTO World Trade Organization
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Absolute advantage, 50, 51, 60, 61
Absorption, 295, 346, 400
in balance-of-payments model, 439
domestic, 285, 306, 307
and imports, 352
interest rates and, 350, 351–352, 353–354,

421, 427–428, 440–441
in monetary model, 439

Absorption approach, 332–339
Adjustment process, 340, 363, 400, 477
balance of payments, 446, 466, 474
and demand for money, 295, 403
elements in, 301–302
flexible exchange rates and, 288, 289–293,

429, 430
gold standard and, 296–297, 461
income and, 310–311, 420
interdependent incomes and, 311–314
lagged, 339, 379–380
monetary arrangements and, 288–297, 515
in open economy, 393
open-market purchase and, 433, 436
optimal policy and, 316–317, 339–340
pegged exchange rates and, 293–294,

303–304, 430
transfers of claims and, 161
two-country case, 317–319
See also Flexible exchange rate, Gold

standard, Pegged exchange rate
Agricultural trade, 6, 76, 78, 176, 127, 138,

211, 213, 216, 219, 220, 233,
241–244

See also Common Agricultural Policy

Altruistic policy, 319
Andean Common Market, 249
Antidumping duties, 224, 225, 259–260,

265, 269
Apartheid, 268
Apparel; see Textiles and apparel
Appreciation of currency, 288, 289, 360, 362,

429, 430, 504
Arab Common Market, 249
Arbitrage, 297, 499
covered interest, 382–384, 385, 386
See also Interest differential, Speculation

Argentina, 261, 476, 484, 487, 489, 499,
510–511, 512

Arm’s-length transactions, 280
Asia Pacific Economic Cooperation forum,

249, 267
Asian crisis of 1997–98, 264, 484–489, 500,

504, 505, 508, 509, 512
Asian Free Trade Area, 249
Asset markets:
effect of foreign expenditure on, 429
equilibrium in, 358, 425–426, 428, 430, 441

Assets:
holdings, 348
preferences, switch in, 302, 353–354
real values of, 368
wealth and demand for, 423–424

Assignment problem, 336–337, 350, 352
Atlantic Charter, 215
Australia, 240, 244, 260
Automobiles, 64, 126, 127–128, 167–168, 185,

224, 225–226, 257, 258
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Baker, James, 477
Balance of payments, 4, 5, 215, 318, 358,

392–393, 475
accounts, 244, 277–284, 293, 294, 310
adjustment, 446, 466, 474
credit creation and, 400–401
deficits, 277, 283, 293, 294, 310, 316,

319, 334, 352, 354, 355–358, 392,
396, 403

devaluation and, 401–402
equilibrium in, 384
errors and omissions in, 283
money market and, 392, 395, 398–400,

407–408
recording individual transactions, 280–284
surpluses, 283, 288, 293, 316, 334, 336, 352,

357, 392, 400, 402, 403
See also Adjustment process, Balance on

official settlements, Capital account,
Current account, Monetary approach

Balance on official settlements, 288
Baldwin, Robert, 74, 75
Bancor, 451
Bank for Credit and Commerce International

(BCCI), 246
Bank for International Settlements (BIS),

246, 476
Banks; see Central banks, Commercial banks
Banque de France, 447, 482–483
Beggar-thy-neighbor policy, 284
Belgium, 498
Bilateral trade agreements, 214, 225, 235,

244, 257
See also Trade Agreements Program

Bilson, John F. O., 407
Blumenthal, Michael, 464
Bonds, 276, 369–370, 522
debt-for-bond swaps, 477, 482
demand for, 423–424, 428
domestic and foreign, 302, 347, 352
open-market purchase of, 296, 347, 395,

403, 423–424, 426, 431–432
switch from cash to, 353
weighted average of returns, 370
zero-coupon, 477
See also Assets, Substitutability

Bonn summit, 473, 529, 530
Boorstein, Randi, 226
Brady, Nicholas, 477
Brazil, 476, 477, 484, 489, 510, 512
Bretton Woods Agreement, 444–445, 449,

451, 453
See also International Monetary

Fund—Articles of Agreement

Bretton Woods Conference, 444, 449
Bretton Woods system, 474, 495, 496, 500, 501,

513, 531, 533
chronology, 450
collapse of, 462–465, 473, 480, 493,

494, 502
dollar glut and, 456–460
dollar shortage and, 454–455
lessons from interwar period and, 445–449
monetary relations under, 453–465
reform of, 460–462
See also International Monetary Fund,

Pegged exchange rate
Budget deficits, 286, 305, 306, 332, 411–413,

478, 480, 505, 510, 515, 516–517,
518–519, 525

Budget line, 28–29, 32, 48–49
Budget surplus, 209
Bulgaria, 265–266
Bundesbank, 474, 481, 482–483, 500, 501,

514, 534

Canada, 6, 240, 244, 257–258, 260, 315, 326,
455, 488

Capital:
in Heckscher-Ohlin model, 66, 72, 76–78,

103–106
marginal products of, 104, 106, 110–112,

115, 199
in modified Heckscher-Ohlin model, 108,

110–112, 115, 123, 150, 153, 170
in modified Ricardian model, 84, 87,

90–93
real returns to, 72, 92, 93, 98, 106, 111,

123, 150, 157, 170, 199
in Ricardian model, 47, 83
substitution for labor, 106, 108, 111, 112
See also Human capital

Capital account, 278, 279–280, 282, 283, 350,
355, 395

Capital constraint, 64–66, 69–70, 529
Capital controls, 287–288, 345, 361–363, 457,

513, 533
Capital formation, 3, 475
and gains from trade, 95–97
in Heckscher-Ohlin model, 103–104,

116–118, 120
in modified Ricardian model, 94–100
and outputs, 94–95, 116
population growth and, 119, 120
and real earnings, 94–95, 96, 98–99, 149
and terms of trade, 95–97, 99, 120, 149
and welfare, 97–98, 116–118, 120,

121–122, 123
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Capital–labor ratio, 67, 74, 75, 104–107, 111,
112, 114, 121, 150, 154

Capital mobility:
assessment of, 361–363
and balance-of-payments theory, 345
and effectiveness of fiscal policy, 355–358
and effectiveness of monetary policy,

354–355, 358, 436–439, 499
and flexible exchange rate, 345, 348–350,

354–355, 438, 503
and income, 438–439
open-market purchase and, 436–439
and optimal policy, 350–353
perfect, 355, 357, 359, 360, 361, 362–363,

395, 400, 403, 437, 499
and pegged exchange rate, 350–353,

355–358, 494–495, 499
Capital movements, 5, 6, 10, 106, 149
to emerging market countries, 483
expectations and, 366, 375
expenditure-switching effects of, 353
factor reversals and, 158–160
and flexible exchange rates, 348, 353
in Heckscher-Ohlin model, 155–160
inflows, 279–280, 335–336, 337–338,

339–340, 356, 358, 362, 377, 503–504
interest rates and, 347–348, 352, 353, 366,

384, 478
in modified Ricardian model, 150–155
and money supply, 353, 395
outflows, 279–280, 352, 355, 359, 368, 375,

379, 395, 403
primary effects, 150–152
secondary effects, 152–155
tariffs and, 156–158
as transfers of claims, 160–163, 278, 279
uncertainty about, 366
See also Capital mobility, Direct investment,

Portfolio investment
Capital supplies, 121
Caribbean Community, 249
Cartels, 133
Carter administration, 224, 225, 473, 478
Cash flows, 280, 287–288
Cassel, Gustav, 407, 446
Central banks, 396–397, 411–413, 423, 426,

427, 432–433, 446, 451, 456, 479, 480,
482, 485, 486, 488, 499–500, 510, 511,
532, 533

See also Intervention, Monetary policy,
Reserves

Central/Eastern Europe:
economic reforms, 169, 213, 265–266, 451,

500, 510

EU and, 339
postwar inflation, 445

Central European Free Trade Area, 249
Centrally planned economies, collapse of, 238,

265–266
Chaebol, 487
China, 78, 268, 276
Classical economics, 8–10, 15, 47, 394
Clinton administration, 484, 531
Closed economies:
demand for domestic output, 285
equilibrium in, 20–21, 32, 34–35, 128–129,

139–140
multiplier for, 305–307
opening models of, 303–304
population growth in, 119, 120, 123

Cobden–Chevalier Treaty of 1860, 211
Colbert, Jean Baptiste, 7
Collyas, Charles, 226
Commercial banks:
cash reserves of, 295
in foreign exchange market, 293
and international debt, 471–472, 477, 487
and money supply, 295, 396–397
multinational, 163
recycling of OPEC revenues by, 471–472
supervision of, 247

Committee of Twenty, 463, 466, 495, 502
Common Agricultural Policy (CAP), 217, 219,

240, 241, 243–244, 256, 261, 473
Common Market, 10, 217, 256
Community indifference map; see Indifference

curve
Comparative advantage, 78, 84, 215
law of, 20, 34, 36–37, 40, 129, 260
prices and, 51, 54–56, 189
sources of, 25, 45–47, 50
technology and, 49–50, 121, 166,

221, 223
wages and, 54–56, 60–61

Competition, 8, 223, 256, 486
from cheap foreign labor, 189–190
and gains from trade, 190
imperfect, 127, 179
monopolistic, 127, 129, 140, 142, 145, 146
oligopolistic, 133, 145, 548–552
perfect, 20, 126, 129, 133, 139, 155, 262

Competition policy, 268–269
Complete specialization, 33
Compromise Tariff, 210
Conditionality, 453
Connally, John, 463
Consultation, 523
Consumer behavior, theory of, 28
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Consumer surplus, 21, 22, 23, 24, 28, 178, 180,
228, 229, 250, 252, 254

Consumption, 122, 141, 475
in general equilibrium, 23–30
interest rates and, 433
in modified Ricardian model, 94–98
in national-income accounts, 161, 285, 286
in portfolio-balance model, 418–419,

427–431
in single-good trade model, 20–23

Consumption effect (of tariff ), 31, 178,
192–193, 205, 253, 254

Contingent Credit Line, 451
Convergence criteria, 482, 518–519
Convertibility, 449, 451
Convexity, 25
Cooper, Richard, 361, 500, 532
Coordination; see Policy coordination
Copyrights, 240, 247
Corn Laws, 210–211
Cosmopolitan perspective, 13–14, 167, 170,

172, 276–277
See also National perspective

Cost conditions, 34, 133
Cost-of-production rule, 231
Costa Rica, 477
Council for Mutual Economic Assistance

(CMEA), 265–266
Countervailing duties, 224, 225, 233, 259,

261, 265
Credit Anstalt, 447
Credit creation, 399, 400–401
Credit tranches, 453
Currency boards, 484, 511–512
Currency crises, 225, 264, 410–413, 480
causes and costs of, 504–507
dollarization defense against, 510–513
prevention and management of, 495, 508–510

Current account, 346
consumption and, 418–419
deficits, 286, 310, 313–314, 318, 355–358,

360, 363, 377, 395, 419
depreciation and, 323–327, 332, 359,

373, 375
devaluation and, 323–327, 330–332, 555–558
income changes and, 308–311, 313–314
exchange-rate changes and, 355
expenditure changes and, 318
exports and, 309–310
interest rates and, 350
in national-income accounts, 278–279, 282,

284–286, 304, 311–316, 354
oil shocks and, 468, 470
in portfolio-balance model, 418–419
saving and, 418–419

surpluses, 283, 284–285, 286, 287, 313–314,
375, 400, 419, 420

two-country model, 311–316
Customs unions, 211, 217, 248–256, 259
See also European Union

de Gaulle, Charles, 277, 456–457, 460
Debt; see Developing countries—debt

problems of
Decomposition of gains from trade, 32–33
Default, 386
Deferred tax payments, 172
Deficiency payments, 243
Delors Committee, Report of, 481–482,

514–515
Delors, Jacques, 481–482
Demand, 5
aggregate, 304
for assets, 302, 423–424
for exports, 323–325
in forward market, 385, 387–388
for imports, 94, 122, 184–185, 302, 323–325
for labor, 85, 87, 91, 95
for money, 295, 353, 393, 396, 398–399,

407–408
shifts in level of, 302
shocks, 340–341
switches between home and foreign goods,

302, 329, 340–341
See also Excess demand, Expenditure

Demand and supply analysis:
of foreign exchange market, 279, 288,

301–302, 373–374
of risk aversion, 373–374, 376

Demand conditions, 133
in general equilibrium model, 28–29, 34, 37
in Heckscher-Ohlin model, 65, 76, 114, 157
in Ricardian model, 48, 51, 52–54, 61, 63
and specialization, 52–54

Demand reversals, 75–76, 80
Depreciation, 28, 106, 288, 289, 301–302, 348
and current-account balance, 323–327, 332,

359, 373, 375
expenditure-switching effects of, 359,

360, 362
in monetary model, 403, 406–407, 411–413
open-market purchase and, 435–436
See also Exchange-rate changes, Money

market
Devaluation, 11–13
analysis of, 439–441
absorption approach to, 332–339, 439
elasticities approach to, 322, 323–332
monetary approach to, 288, 401–402, 439
portfolio-balance approach to, 439–440
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and balance of payments, 401–402, 439
and current account, 323–327, 330–332,

555–558
by developing countries, 330–332
expenditure-switching effects of, 329–330,

353
and national income, 421
and wealth, 424
See also Depreciation, Exchange rate

Developed countries, 165, 222–223, 259–261,
264–265, 494

See also Summit countries
Developing countries, 79, 223–224, 230,

263, 523
currency crises of, 264, 508–510
debt problems of, 4, 6–7, 213, 286, 446,

471–472, 474–478
devaluation by, 330–332
exchange rates, 264, 493–494, 497–499
foreign direct investment in, 261, 264
and GATT, 216, 220, 233, 240, 264–265
infant-industry protection, 260, 261–262
trade policies, 209, 233, 260, 261–265
trade problems of, 176, 238, 259–265
See also Economic development

Direct investment; see Foreign direct investment
Disaster relief, 279
Discount rate, 473
Distributional arguments, 209, 210–211
Dollar, 5, 11–12
central role of, 277, 454–463, 466, 494, 522,

523, 531
depreciation, 462, 497, 524
devaluation, 447
exchange rates, 276, 389, 410, 472
glut, 288, 456–460
overvaluation, 456
shortage, 453, 454–455
strength, 224, 478–479
weakness, 472–473

Dollarization, 510–512
Dornbusch, Rudiger, 380, 413
Drafts, 282
Dumping, 216, 230–233, 239, 258
Dunaway, Steven, 228

Earth Summit, 268
Economic and Monetary Union (EMU), 481,

513–523
Economic growth, 15, 142, 223
balanced, 121
in modified Ricardian model, 93–100
trade and, 259–265

Economic indicators, 469
Economic interdependence, 14, 276, 499

adjustment with, 311–314
growth of, 4–5
measurement of, 314–316
and optimal policies, 495, 525–526,

553–555
See also Policy interdependence

Economic reform in Central/Eastern Europe,
265–266

Economic sanctions, 268
Economic welfare; seeWelfare
Economies of experience, 261–262
Economies of scale, 3, 63, 127, 139, 142, 146,

166, 217, 225, 256, 261, 265
Effective market classification, principle of,

336, 337, 350
Efficiency:
of customs unions, 256, 257
in domestic production, 27, 142
increase of, 4, 14, 121–124, 153, 154
quotas and, 176–177
wages and, 189–190
of world economy, 149, 151

Eichengreen, Barry, 503
Elasticity approach, 291, 322
income effects of exchange-rate changes,

329–332
Marshall–Lerner–Robinson condition,

323–328
nominal and real exchange rates, 327–329

Emerging market countries, 483, 484–489, 495,
508, 509, 512

Empirical studies:
of Heckscher–Ohlin model, 74–79
of intraindustry trade, 144–146
of monetary model, 406–407
of purchasing-power parity
of Ricardian model, 60–61

Employment, 19, 498
capital movements and, 152
factor prices and, 397
GDP and, 304
marginal products and, 85–87, 90, 91, 199
tariffs and, 204–205, 220, 222, 229
wage and, 87, 88, 90, 95, 149, 202, 397,

417–418
See also Unemployment

Energy policy, 6, 473, 529
Enhanced Structural Adjustment Facility, 451
Environmental issues, 14, 258, 267–268
Equilibrium, 314, 362
in asset markets, 358, 425–426, 428,

430, 441
in balance of payments, 384
in closed economies, 20–21, 29–30, 128–129,

139–130
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Equilibrium (Cont.)
cooperative, 528–529
exchange rates, 379, 407, 427
in goods markets, 120, 420–423, 428,

440–441
in Heckscher–Ohlin model, 110
in labor market, 87–88, 90, 95, 199
long-run, 398–399, 417, 421–423, 424,

426–427, 431
loss-minimizing, 137–138
in modified Ricardian model, 88–93, 95, 96,

101, 153–154
in money market, 353, 398–400, 425–426
monopolistic, 140
noncooperative, 527–528
offer curves and, 37-43
oligopolistic, 132, 133
in open economy, 21–23, 31–32,

122, 179
in portfolio-balance model, 420–423,

425–426
price, 36
in Ricardian model, 48, 50–54, 57, 58, 63
short-run, 417, 421–423, 426–427
tariff rates and, 183, 195
with trade, 31–32, 34–36, 48, 50–54, 57, 58,

63, 91–92, 110, 129–133, 136, 140–142,
183, 185, 198

See also General equilibrium
Equity markets, 522
Erwin, Scott, 529
Escape clause, 216, 224
European Atomic Energy Authority, 218
European Central Bank (ECB), 218, 512, 514,

516, 517, 519, 522
European Coal and Steel Community, 217, 218
European Commission, 516, 519, 521
European Community (EC), 217, 455
monetary cooperation in, 473–474
tariff rates, 188
trade, 217–218, 250
See also European Union

European Currency Unit (ECU), 473–474
European Economic Community (EEC); see

European Community
European Free Trade Association, 249
European Monetary Cooperation Fund (EMCF),

513, 515
European Monetary Institute (EMI), 515, 519
European Monetary System (EMS), 480, 499,

531–532
exchange-rate management in, 473–474, 481,

501, 513, 532–534
crisis of 1992–93, 481–483, 494, 504, 505,

507, 518–519

European Monetary Union; see Economic and
Monetary Union

European Payments Union (EPU), 455
European System of Central Banks (ESCB), 482
European Union, 5, 167, 222
convergence criteria, 512, 517–520
effect of shocks on, 342
EMS crisis and, 481–482, 517
establishment of, 218
evolution of, 513–515
fiscal policy and, 515–517, 520
and IMF, 522
monetary policy, 339, 520–523
structure of, 519–520
technical standards, 257
trade policies, 146, 214, 219, 238, 240, 241,

242–244, 248, 249, 256–257, 259
See alsoMaastricht Treaty, European

Community
Exceptions lists, 219
Excess demand and supply:
in closed economy, 32, 36
in foreign exchange markets, 288, 301, 302,

310, 373–376, 378–379, 380–381
in Heckscher–Ohlin model, 116
interest rate changes and, 386
labor, 88
money, 392–393, 400, 403, 426
price and, 30
risk neutrality and, 378–379

Exchange rate, 5, 11–12, 15, 54
central, 534–536
equilibrium, 379, 407, 427
expectations and, 363, 366, 367–368,

369–370, 479
management of, 448–449, 523–536
market-clearing, 290–292, 330, 337, 350,

375, 379, 386, 387–388, 403, 541–542
monetary policy and, 332, 479
money stocks and, 403–407
nominal, 327–329, 330–331, 332, 368, 496,

497, 502, 504
parities, 293
overshooting, 379–380, 441, 478
real, 327–329, 330–331, 332, 368, 496,

497, 502
spot, 12, 381, 382, 387, 388–389
stability of, 376–378, 448–449
target-zone, 534–536
wealth and, 424–425
See also Depreciation, Devaluation, Flexible

exchange rate, Forward exchange rate,
Pegged exchange rate

Exchange-rate changes, 55
and balance of payments, 401–402, 463
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elasticity approach to analysis of, 322,
323–332

expectations and, 373–379, 384
expenditure policy and, 332, 333–339,

423, 494
feedback effects on domestic economies, 276
IMF and, 455
income effects of, 318, 329–330
insulation of export markets from, 328–329
jumps, 413
lagged adjustment and, 379–380
measurement of impact of, 330–332
monetary model of, 402–407
and national income, 329–330, 332, 421
optimal policy and, 339–342
and saving, 424–425
trade balance and, 221, 379–380, 384, 502

Exchange-rate regimes:
and European Monetary Union, 520–523
evaluation of, 495–502
and fiscal policy, 276
large-country case, 501–502
price stickiness and, 497–498, 502
and quality of policies, 498–501
shocks and, 498
small-country case, 496–497
See also Flexible exchange rate, Forward

exchange rate, Pegged exchange rate
Excise taxes, 212
Expectations, 478, 497, 500
exchange-rate, 363, 366, 367–368, 369,

373–380, 407, 502, 507
measuring, 370
formation of, 388, 507
and rates of return, 367–368, 375–376,

387–388
rational, 303, 377–378, 388
self-fulfilling, 379, 411–412, 505, 507,

509–510
stationary, 398, 403, 417

Expenditure levels, changes in, 305–306, 312,
314, 317, 319, 333, 400, 498

See also Foreign expenditure
Expenditure policy, 317–319, 332, 333–339
See also Absorption, Fiscal policy, Monetary

policy
Expenditure switching:
and balance of payments, 319, 462
capital movements and, 353
depreciation and, 348, 359, 360, 362
and devaluation, 329–330, 353
from domestic to foreign bonds, 350
from domestic to foreign goods, 302,

309–310, 311–314, 316–317, 319, 329,
340–341, 394, 496–497

and exchange-rate changes, 332, 333, 339,
423, 431, 478, 494, 496, 498

internal and external balance and, 316–317,
319, 348

Export-Import Bank, 163, 283
Export credits, 176
Export pricing, 328–329
Exports, 4
in balance-of-payments account
and current account, 309–310, 323–324
demand for, 312, 323–325
measures, 77
in national-income accounts, 307–311
subsidies, 133–137, 138, 176, 196, 231–232,

233, 241, 243
taxation of, 209

Extended Fund Facility (EFF), 451

Factor abundance, 64, 74, 76, 92, 93
Factor endowments, 45–46
in Heckscher-Ohlin model, 64–66, 68–69,

77–78, 93, 159
in modified Heckscher-Ohlin model, 112
and trade, 68–69, 92–93, 114–115, 159, 175
and transformation curve, 64–66, 113
See also Factor intensities, Heckscher-Ohlin

model, Modified Heckscher-Ohlin
model

Factor intensities, 64, 76, 85, 107, 108, 112,
113, 127

Factor markets, 110, 111
Factor mobility, 9, 84, 93, 103, 340
and tariffs, 198–200, 227
See also Capital mobility

Factor movements, 10, 115, 149, 340
in Heckscher-Ohlin model, 155–156,

159–160
self-limiting, 149, 151

Factor-neutral improvements, 121
Factor-price-equalization, 122, 149, 155–156
Factor-price-equalization theorem, 72, 115,

123, 155
Factor prices, 74, 76, 107
and employment, 397
and factor intensities, 108, 112
and factor substitution, 83, 84–88
flexible, 397
free trade and, 115
and goods prices:
in Heckscher-Ohlin model, 69–71, 72,
108–113, 122

in Ricardian model, 83
in modified Ricardian model, 93

tariffs and, 72, 93
See also Real earnings

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233
https://www.cambridge.org/core


598 Index

Factor proportions, 68–69
Factor requirements, 83, 340
in Heckscher–Ohlin model, 65, 67, 73,

76, 77
Factor reversals, 75–76, 158–160
Factor substitution, 84–88, 83, 103, 546–548
Factor supplies, 45, 46
in Heckscher–Ohlin model, 65, 67, 73, 76,

544–546
in modified Ricardian model, 91–93
and trade, 92–93
and transformation curve, 91–92
See also Capital, Labor, Land

Factor use, and factor prices, 69–71
Federal Reserve System, 10, 294–296, 446,

473, 481, 488, 511, 514, 517, 519–520,
522

Feldstein, Martin, 530
Financial services agreement, 246–247, 258
Fiscal policy, 276, 306, 498
effectiveness of:
under flexible eachange rate, 346, 350,
359–361

under pegged exchange rate, 355–358
for external and internal balance, 316–319,

332, 346, 350–351
income changes induced by, 315, 355–358,

360, 361
in monetary union, 515–517
See also Expenditure policy

Fiscal transfers, 340
Fiscal union, 340
Fixed exchange rate; see Pegged exchange rate
Fleming, J. Marcus, 345
Fleming-Mundell model, 345, 346–353, 358,

361, 403–404, 478
Flexible exchange rate, 11–12, 369
adjustment under, 288, 289–293, 301–302,

436
capital mobility and, 345, 348–350, 353, 436,

438–439, 503
chronology of, 464–465
critique of, 358, 495–497, 498
fiscal policy under, 359–361
foreign expenditure under, 429, 430–431
IMF legalization of, 466–467
insulation under, 431, 504–505, 510
management of, 466–467, 479–480
monetary policy under, 4, 5, 6, 288, 346, 350,

358–359, 393, 402, 405, 435, 466–489
open-market purchase under, 435–436
optimal policy with, 337–339, 502
volatility, 380, 436, 448, 531
and wealth, 427

Flight to quality, 488

Floating exchange rate; see Flexible
exchange rate

Fordney–McCumber Tariff of 1922, 213
Foreign direct investment, 163, 165, 169, 238,

261, 264, 280, 287, 503
Foreign exchange controls; see Capital controls
Foreign exchange market, 501
cash flows and, 287–288
demand and supply analysis of, 279, 288,

301–302, 373–374
equilibrium in, 296, 498
intervention in, 277, 293–294, 302, 303–304,

423–424, 430, 432–433, 455, 460, 473,
503–504, 531

as money market, 395
overshooting in, 436, 498
switch in expenditure, 310, 318
transactions, 283, 287, 386, 387
volume of trade, 5
wholesale and retail, 287
See also Exchange rate, Forward

foreign-exchange market, Intervention
Foreign-exchange reserves; see Reserves
Foreign expenditure:
devaluation and, 329–330, 334
flexible exchange rate and, 429, 430–431, 435
and income, 430–431, 435
insulation and, 431
pegged exchange rate and, 334, 427–430, 435

Foreign trade; see International trade
Forward exchange rate:
determinants of, 384–386, 387
discount, 385, 388, 407, 473
expectations and, 387–388
and interest rates, 382–384, 385, 386–387
premium, 383, 384, 385, 388, 407
spot rate prediction with, 388–389

Forward foreign-exchange market, 346, 366,
380–381

interest rates and, 387
swaps between spot exchange market

and, 383
transactions in, 381–382, 386–387, 388, 485

France:
competitive position, 454, 460
economic conditions, 315, 341, 342,

361–362, 455
exchange rates, 11–12
fiscal policy, 315
monetary policy, 213, 446, 454, 455,

456–457, 460, 462, 473, 474, 481,
482–483, 496, 499, 534

trade position and policy, 6, 212, 326
U.S. relationship with, 213, 454, 456–457

Frankel, Jeffrey, 529
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Free list, 213
Free trade, 10, 13, 72, 50, 74, 178, 181, 211–213
allocative argument for, 210
equilibrium, 122, 179–180, 182, 185, 193,

195, 198
and factor prices, 115, 122
factor supplies and, 92
Manymen–Fewmen model, 114, 115,

117–118, 122–123, 156–158
movement, 209–210, 211
and output, 115, 175
See also Customs unions, Gains from trade

Free Trade Area of the Americas, 249, 267
Friedman, Milton, 377
Full-employment output point, 65, 66, 68, 69,

83, 107–109, 113
Fund credit; see International Monetary

Fund—transactions with

Gains from trade, 8, 9, 15, 126–127
capital formation and, 95–97
competition and, 190
country size and, 13, 52
decomposing, 32–33
in Heckscher-Ohlin model, 69, 83, 84, 115
measures of, 22
redistribution of, 219
in Ricardian model, 7, 9, 50, 51, 52–54, 56, 83
tariffs and distribution of, 7, 56, 181, 197, 211
terms of trade and, 36, 51, 52–54, 99
See alsoWelfare

General Agreement on Tariffs and Trade
(GATT), 13, 238

codes, 216, 220, 221–222, 230–231, 233,
235, 239, 247

developing countries and, 138, 176, 216, 220
dispute settlement in, 235, 239
escape clause, 216, 224
most favored nation clause in, 211, 215
nontariff barriers and, 230
and quotas, 177, 215–216, 265
regional liberalization of trade and, 258–259
Section 301 and, 234, 239, 247
and subsidies, 231–232, 233, 247, 265
tariff bargaining in, 176, 196, 216, 218, 219
universality and, 215–216
See also Kennedy Round, Tokyo Round,

Uruguay Round, World Trade
Organisation

General Agreement on Trade in Services
(GATS), 246, 247

General Arrangements to Borrow (GAB), 456
General equilibrium, 20
in closed economy, 29–30, 34–35
production and consumption in, 23–30

trade in, 31–37
See also Offer curves

Generalized System of Preferences (GSP),
264, 265

Geographic mobility, 227
Germany, 326, 342, 407, 445, 447
customs union, 250
debt, 213
fiscal policy, 315, 474, 529
monetary policy, 460, 480, 494, 496, 497,

501, 514, 517, 532
trade position and policies, 6, 212, 472
unification, 481–482, 494
See also Bundesbank

Gold price, 446, 456, 460, 461, 463
Gold standard, 7–8, 296–297, 444, 445–446,

447, 493, 495, 532
Goods markets, 500
effects of open-market purchase on, 433–434,

436, 440–441
equilibrium in, 110, 420–423, 428, 440–441
foreign expenditure shifts in, 428, 430
many-goods model, 58–60
single-good model, 20–24, 177–181
switching between domestic and foreign

goods, 302, 309–310, 311–314,
316–317, 319, 329, 340–341, 394

two-good model, 25–28, 32, 41–43, 56, 96,
181–184

Goods prices; see Prices
Government procurement, 177, 221–222, 235,

239, 247
Government spending, 10, 285
income changes and, 315–316
military, 363
of tariff revenues, 23, 24, 42, 180, 182, 183
and trade policy, 212–213

Grants and remittances, 279
Great Depression, 213, 445, 447
Great Britain, 471
competitive position, 447, 454
European union and, 517, 533–534
exchange rate, 407, 445–446
income changes, 315
monetary policy, 445–446, 451, 454,

460, 463, 473, 482–483, 493, 496,
507, 532

trade policy, 6, 208–211, 213, 215, 217,
326, 444

Gross domestic product (GDP), 5–6, 223, 285
and employment, 304
equation for, 304
real, 304, 315

Gross national product (GNP), 228, 285
See also National product
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Group of Five (G-5), 479
Group of Seven (G-7), 7, 520, 521–522, 535
See also Summit countries

Group of Ten (G-10), 509
Gulf Cooperation Council, 249
Haberler theorem, 89–91, 92, 93, 98, 99,

106, 197
Hamilton, Alexander, 209, 261
Harioka, Charles, 363
Hawley–Smoot Tariff, 213, 214, 220
Heckscher, Eli, 63
Heckscher-Ohlin model:
applied to United States, 78–79
capital movements in, 155–160
demand reversals and, 75–76
empirical studies of, 74–79
extending, 73–74
factor endowments and, 64–66, 83, 93
and factor prices, 69–72
factor reversals and, 75–76, 158–160
factor use in, 69–71
gains from trade in, 69, 83, 84, 115
human capital and, 76–78
income redistribution in, 199
Leontief paradox and, 74–75
natural resources and, 76–78
Rybczynski theorem and, 66–67
skills and, 76–78
Stolper–Samuelson theorem and, 71–72, 93,

111, 116–117, 118, 123, 199
tariffs and, 72, 93, 156–158, 190, 199, 226
transformation curve, 64–66, 68, 83, 84, 121
See alsoModified Heckscher-Ohlin model

Heckscher-Ohlin theorem, 63–64, 114, 123, 157
factor-proportions version of, 64, 68–69
relative-price version of, 64, 71

Hedge fund, 488
Hedging against risk, 381–383, 384
Hobbes, Thomas, 8
Holtham, Gerald, 529
Hong Kong, 263, 484, 487, 509, 512
Hughes Hallett, Andrew, 529
Human capital, 46, 76–79
Hume, David, 3, 8, 393–394, 446
Hungary, 266, 496

Immiserizing growth, 98, 116, 118, 120, 123
Imperfect substitutes, 347
Import competition, 223, 233
Import quotas; see Quotas
Import substitution, 261, 262–263
Import tariffs; see Tariffs
Imports, 5
in balance-of-payments accounts, 346, 352
demand for, 94, 122, 184–185, 302, 323–325

in national-income accounts, 307, 359
oil, 176, 191, 192
and prices, 307
variable levies on, 217, 243

Income, 21, 120, 417–418
disposable, 419–420, 430
foreign-source, 171
uses of, 286
See also National income

Income redistribution, 279
capital movements and, 151
tariffs and, 72–73, 189, 197–200
trade and, 71–72, 83
welfare and, 98, 149

India, 261
Indifference curve, 28–37, 38, 39, 48–49,

50, 52
in modified Ricardian model, 95
in Heckscher–Ohlin model, 68, 116, 120
in Ricardian model, 193
for risk aversion in portfolio selection,

371–373
Indonesia, 485, 486, 487–488, 509
Industrial countries; see Developed countries,

Summit countries
Infant-industry protection, 208–209, 211, 260,

261–262, 444
Inflation, 4, 5, 7, 342, 350, 351, 447, 500, 519
devaluation and, 328, 455
and exchange-rate changes, 445, 474, 480,

494, 498–499, 524
oil shocks and, 468–469
recessions and, 456

Insulation, 318, 328–329, 431, 446
Interdependence; see Economic

interdependence, Policy interdependence
Interest differential:
covered, 382–383, 384, 386, 388
foreign vs. domestic, 361–362, 366, 373
open, 367–370, 372, 373–374, 375, 378, 382,

383, 384, 478
Interest equalization tax, 457
Interest parity:
covered, 383–384
open, 369–370, 375, 382, 398, 411, 507

Interest rates, 5, 6, 262, 351, 481, 512
and absorption, 350, 351–352, 353–354, 421,

440–441
and asset demand, 423
and capital flows, 161, 347–350, 352, 353,

354, 358, 384, 499–500
and consumption, 433
devaluation and, 440–441
expectations and, 367–368, 507
flexible exchange rate and, 429, 433
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foreign, effects of changes in, 374–375,
386–387

forward exchange rates and, 381, 382–384,
385

and hedging costs, 381
and income, 353–358, 406
and money demand, 396
oil shocks and, 476
open-market purchase and, 432–436
pegged exchange rates and, 353, 354,

355–358, 429, 433, 525–526
and investment, 305–306, 373
regulation of, 168, 504, 520
and saving, 419–420
tax cuts and, 355–358, 360
and wealth, 426, 427–428
See also Bonds, Interest differential,

Monetary policy
Interindustry trade, 126–128
Internal and external balance, 316–319, 332,

346, 348–349, 350–351, 496,
498, 505

International Bank for Reconstruction and
Development (IBRD), 215, 445

International banking facilities (IBFs), 168
International Development Association (IDA),

445
International Finance Corporation (IFC), 445
International Monetary Fund, 6, 13–14, 215,

445, 454, 461, 522, 523
Articles of Agreement, 449, 451, 461
First Amendment to, 450, 461
Second Amendment to, 464, 466–467

and debt problems, 464, 471–472, 476–477,
484, 487–488, 489, 508–510

and exchange-rate arrangements, 493
quotas in, 451–453, 461
surveillance by, 466–467, 508
transactions with, 451–453, 476–477, 485,

486, 508, 510
International monetary system, euro and,

520–523
International trade, 3–5
capital mobility and, 503–504
and Central/Eastern European economic

reforms, 265–266
controls, 168
and economic development, 259–265
equilibrium in, 31–33, 50–52, 133, 140–142
factor endowments and, 68–69, 92–93,

114–115
factor supplies and, 68–69, 92–93
and income distribution, 71–72, 83
infant-industry argument, 261–262
many-countries model, 57–58, 68–69

many-goods model, 58–60
in modified Ricardian model, 91, 92–93
between monopolized markets, 128–138, 142
and offer curve, 48–49
under oligopoly, 548–552
in Ricardian model, 47–60
in single-good model, 20–23
sovereignty and, 7–13
in two-country model, 34–36, 57–58
See also Gains from trade, Terms of trade,

Trade liberalization
International Trade Commission (ITC), 216,

218, 225, 230
International Trade Organization (ITO), 215, 239
International transactions, 275–276, 303–304
Interstate commerce, 10
Intervention:
in foreign-exchange markets, 277, 293–294,

302, 303–304, 423–424, 430, 432–433,
455, 460, 473, 479, 482, 503–504, 522,
531

in labor market, 205
and money supply, 294–295
sterilization of effects of, 295–296, 303–304,

503
Intraindustry trade, 126–128, 133, 144–146
Intraregional trade, 266
Investment, 106, 142, 163, 164–165
domestic, 285
foreign, 366
and income, 362
interest rate and, 305–306
in national-income accounts, 161–162, 285
See also Capital formation, Direct

investment, Portfolio investment
Investment income, 278–279
Investment tax credit, 463
Invisible trade, 278
Iran, 473, 474
Isoquants, 103–110, 546–548
Israel, 499, 510
Italy, 6, 315, 326, 471, 473, 482, 499, 504, 505,

507, 517

Japan, 4, 5, 6, 19–20
automobile industry, 225, 258, 329
economic conditions in, 315, 472, 488
fiscal policies, 317–319, 529
keiretsu, 235
Ministry of International Trade and Industry,

234
monetary policies, 238, 328–329, 463, 472,

480, 496, 497, 520
steel industry, 222, 224
textiles and apparel industry, 223
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Japan (Cont.)
trade position and policies, 188, 220, 223,

229, 234–235, 240, 241, 243–244, 269,
326, 328–329, 497

U.S. relationship with, 234–235, 269,
479, 480

See also Tokyo Round
J-curve effect, 327, 339, 463
Johnson administration, 220, 457

Keesing, Donald, 77
Keiretsu, 235
Kenen, Peter B., 77
Kennedy administration, 218, 456, 457
Kennedy Round, 218–220, 227, 241
Keynes, John Maynard, 451
Korea, 4, 263, 485, 486, 487, 509
Krugman, Paul, 410–411

Labor, 54–55, 71, 78–79, 83
cheap foreign, 21, 55, 127, 149, 166,

189–190, 258
demand for, 85, 87, 91, 95, 153, 197
marginal products of, 85–87, 88–89, 95, 99,

110–111, 115, 197
as mobile factor, 103, 106, 116
as natural resource, 46–47
real earnings of, 110–111, 157–158
See also Unemployment, Wages

Labor constraint, 64–66, 68, 69–70
Labor market:
capital stock and, 94, 152–154
equilibrium in, 87–88, 90, 95, 199, 201–202
goods prices and, 88
perfectly competitive, 262

Labor mobility; see Factor mobility
Labor requirements, 47–48, 51, 54, 58–59,

60–61
in Ricardian model, 417, 542–544

Labor standards, 258
Labor supply, 87, 118–121, 150, 159–160
Labor theory of value, 47
Labor unions, 167, 169, 226, 227, 258, 267, 446
Land, 24, 76–77, 78, 84, 86
marginal product of, 90, 99
real earnings of, 91
real rental rate for, 86–87, 90, 92, 93, 98, 199
supply of, 86–87, 92

Land–labor ratio, 86, 99
Large-country case, 13, 180–181, 182, 193, 304,

501–502
Law of:
diminishing marginal utility, 28
diminishing returns, 106
one price, 408–409

variable proportions, 86
League of Nations, 448, 449
Learning by doing, 261–262
Lend-Lease Agreement, 215
Leontief paradox, 74–75, 76, 77
Leontief, Wassily, 3, 74
Less-developed countries; see Developing

countries
List, Friedrich, 211
Locke, John, 8
Long Term Capital Management, 488
Louvre Accord, 479–480, 502, 520, 531, 534

Maastricht Treaty, 214, 482, 514, 515–517,
520–521, 532

Macroeconomic policies, 275, 276, 498,
529–530

Magee, Stephen P., 226
Mahathir Mohamad, 486
Malaysia, 78, 485, 486
Maquiladoras, 257–258
Marginal cost, 21, 128, 129–130, 131–132, 133,

134, 140, 231
Marginal products, 25, 105, 546–548
of capital, 104, 106, 110, 111, 115, 123, 150,

153, 170, 199
of labor, 85–87, 88–91, 95, 104, 106,

110–111, 115, 153–154, 197, 328
of land, 92, 199

Marginal propensity to import, 307–310, 312,
337, 338, 350, 353

Marginal propensity to save, 305–310, 312, 337,
350, 353, 420

Marginal rate of substitution, 29, 30
Marginal rate of transformation, 28, 30
Marginal revenue, 128–129, 130, 140, 231
Marginal utility of income, 21, 28
Marshall, George, 454–455
Marshall-Lerner-Robinson (MLR) condition,

323–328, 333, 373, 394, 402,
421, 463

Marshall Plan, 217, 454–455
Marston, Richard C., 329
McKinley Tariff of 1890, 213
McKinnon, Ronald, 532
Meade, James, 3
Means of payment, 277
Meline Tariff of 1892, 212
Member-bank balance, 294
Mercantilism, 7–8, 15, 215, 394
Methuen Treaty of 1703, 7
Mexican crisis of 1994–95, 480, 483–484, 500,

505, 508, 509, 512
Mexico, 257–258, 267–268, 475, 476, 477,

501, 504
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Military aid, 279
Mill, John Stuart, 3
Modified Heckscher-Ohlin model:
factor endowments in, 113–115
factor intensities in, 108
factor prices in, 108–113, 115
goods prices in, 108–113
income distribution in, 197–199
tariffs in, 197–199
trade in, 114–115
transformation curve, 108–110, 113, 115

Modified Ricardian model, 108–109, 103, 106,
113, 116

capital movements in, 150–155
economic growth in, 93–100
factor movements in, 149
factor prices in, 93
factor supplies in, 91–93
Haberler theorem, 89–91
income distribution in, 197–199
relative prices in, 88-89, 94
rigid real wage in, 201–205
transformation curve, 88–89, 90, 91–92,

94–96
tariffs in, 93, 197–199, 200, 226
trade in, 91, 92–93, 190, 226, 227

Monetary approach:
to balance-of-payments theory, 392–393
derivation of basic proposition, 395–396
to exchange-rate theory, 392, 404
origins and issues, 393–395
See alsoMonetary models

Monetary disequilibrium, 400
Monetary disintegration in 1930s, 447
Monetary equilibrium 353, 398–400
Monetary integration, 513–515
Monetary models:
analysis of, 406–407
assumptions used in, 393, 397–398
currency crisis depicted in, 410–413
demand for money, 393, 396
devaluation dynamics in, 401–402, 439
equilibrium in, 403
of exchange-rate behavior, 393, 402–407
Fleming–Mundell model compared,

403–404
money market and, 398–400
open-market purchase and, 434–435
simple model, 396–402
stock and flow of reserves in, 400–401
supply of money, 396–397
two-country, 403–404
validity of, 410

Monetary policy, 6–7, 306, 339, 498
credibility of, 474, 500–501, 505

effectiveness of, 15, 494, 499–500
capital mobility and, 346, 354–355, 358,
361, 436–439, 499

under flexible exchange rate, 4, 6, 346,
358–359, 393, 435, 466–489

under pegged exchange rate, 4, 276,
354–355, 437–438, 500–501

for external and internal balance, 5, 316–319,
350–351

and supply of money, 354, 393
See also Expenditure policy

Monetary reconstruction in 1920s, 445–447
Monetary sovereignty, 339
Monetary union, 5, 340, 503
and currency stability, 512–513, 515
See also Economic and Monetary Union;

European Union
Money:
demand for, 295, 353, 393, 396, 398–399,

403, 407–408, 423, 429
neutrality of, 408, 409
quantity theory of, 3, 393
wage, 327–328, 397
See alsoMonetary approach, Monetary policy

Money market:
and balance of payments, 395, 398–400
equilibrium, 353, 398–400, 425–426
model, 396–398
pegged exchange rate and, 430

Money supply, 4, 5, 7–8, 347
balance-of-payments flows and, 393,

398–399
balance sheets, 396–397
budget deficit and, 411–413
exchange rate and, 353, 355–358, 359, 402,

403–407, 427, 500
intervention and, 294–295
monetary policy and, 354, 393
price level and, 393–394
See also Reserves

Monopoly power, dumping by firms with, 232
Montreal Protocol, 268
Morrill Tariff, 212
Most-favored-nation treatment, 211, 214, 215,

246, 268
Multifibre Arrangement (MFA), 223–224, 230,

241, 259, 261, 264, 265
Multinational firms, 163
Multinational production, 146, 163
costs and benefits of, 127–128, 165,

166–169
reasons for, 148, 165–166
and transnational taxation, 164–172

Multilateral Trade Negotiation (MTN); see
Tokyo Round
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Multiplier, 314, 478
for closed economy, 305–307
for open economy, 307–308

Mun, Thomas, 8
Mundell, Robert, 336, 345
Mussa, Michael, 502
Mutual recognition, 217

National defense, 190–192, 216
National income, 32, 134
accounts, 161, 278, 304
capital movements and, 151–152, 161,

438–439
in closed economy, 305–307
current account and, 284–286, 308–311,

313–314, 354
money demand and, 353, 396
equation, 419
exchange-rate changes and, 329–330, 332,

421, 427–430, 435
fiscal policy and, 315, 355–358
foreign expenditure and, 430–431, 435
and imports, 359
insulation of, 318
interest rates and, 353–358, 406
interdependence of, 311–316
investment and, 362
maximizing, 171–172
open-market purchase and, 432–436
in portfolio-balance model, 418–420
prices and, 418
target level of, 335
tax cuts and, 355–358, 360
in two-country model, 311–316
See also National product, Output

National perspective, 13–14, 171, 276–277
See also Cosmopolitan perspective

National product:
real, 121
two-good trade model, 25–28, 32
value of, 90, 91, 113
See also Gross Domestic Product (GDP),

Gross National Product (GNP), National
income, Output

National sovereignty, 461
trade and, 7–13, 14

National treatment, principle of, 246
Natural law, 394
Natural resources, 24, 46, 76–78, 168–169,

191, 261
Net investment position, 162
Netherlands, 498
Neutral tax regime, 171
Nigeria, 476
Nixon administration, 220, 222, 462–463

Nontariff barriers, 213, 220, 229–230, 234,
256, 264

North America Free Trade Agreement
(NAFTA), 238, 249

effects of, 257-258, 259, 483
environmental issues, 267–268

North Atlantic Treaty Organization, 454
Nth-country problem, 454, 495, 501
Nurkse, Ragnar, 260, 448

Obstfeld, Maurice, 411, 506
Occupational mobility, 227
Ohlin, Bertil, 3, 63
Offer curves, 116, 121
combining, 39–41
derivation of, 38, 542
and equilibrium, 37–43
optimum tariff and, 193–196
in Ricardian model, 48–49, 51, 52, 193–193
and effects of tariff, 41–43, 181–184
trade and, 48–49, 96

Oil, 4, 5, 6, 455
imports, 176, 191, 192
prices, 163, 191, 303, 467, 468, 488,

513, 530
reserves, 191
shocks, 466, 467–472, 474–478, 531

Oligopoly, trade under, 129, 132, 548–552
Open economy, 6, 15, 48, 50, 75–76, 79, 121
adjustment in, 393
demand and supply in, 285
equilibrium in, 21–23, 31–32, 35–36, 37
exchange-rate changes, 5, 333–335
multiplier for, 307–308
purchasing power parity in, 409
and real earnings, 92, 497
See also International trade

Open-market purchase (sale), 296, 347, 395,
403, 423–424, 426, 431–432, 446, 461

capital mobility and, 436–439
under flexible exchange rate, 358–359,

435–436
under pegged exchange rate, 355, 403,

432–435
Opportunity cost, 25
Optimal currency area, 340
Optimal policy
absorption approach and, 332–339
assignment problem, 336–337, 350, 352
capital mobility and, 350–353
economic interdependence and, 553–555
and exchange-rate regime, 339–342, 524–529
flexible exchange rate and, 337–339
pegged exchange rate and, 350–353
in small open economy, 333–335
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Optimum tariff, 98
with complete specialization, 193–194
with incomplete specialization, 195–196
measurement of, 194
and retaliation, 196–197

Orderly marketing agreements, 224
Organization for Economic Co-operation and

Development (OECD), 14, 523
Organization of Petroleum Exporting Countries

(OPEC), 467–468, 471, 474, 476
Output, 4, 5, 89, 498
capital formation and, 94–95
capital movements and, 151–154
demand conditions and, 48
factor prices and, 109
with flexible factor intensities, 107, 109
free trade and, 115, 175
global, 149, 151, 152–153, 154, 170
in Heckscher–Ohlin model, 65, 67, 73,

544–546
maximizing, 155, 170, 541–542
in modified Heckscher–Ohlin model,

109, 115
in modified Ricardian model, 90, 91, 94–95,

151–153
oil shocks and, 468–469
in Ricardian model, 52–54, 60, 542–544
two-good trade model, 25–28
See also National product, Production

Padoa Schioppa, Tommaso, 514, 533
Pakistan, 330, 331
Panama, 510, 511
Partial-equilibrium price theory, 20
Parity, 297
Patents, 127, 240, 247
Payne–Aldrich Tariff of 1909, 213
Peel, Robert, 211
Pegged exchange rate, 399
adjustment under, 288, 293–294, 302,

303–304
capital mobility and, 350–353, 436–439,

494–495, 499
critique of, 495, 499–500
devaluation of, 327
fiscal policy under, 355–358
foreign expenditure under, 427–430
and income, 427–430, 435
large-country case, 501–502
monetary policy under, 4, 5, 276, 354–355,

436, 437–438, 449, 494–495
money stocks and, 403, 407–408
open-market purchase under, 432–435
optimal policy under, 333–335, 342,

350–353, 525–526

speculative attack on, 410–413, 505–507
spot, 384
and wealth, 427

Peru, 477
Philippines, 78, 477, 484, 486, 520
Plaza Agreement, 479, 502, 530, 531
Poland, 266, 476, 499, 500
Policy coordination:
case for, 523–524
and exchange-rate management, 507,

523–536
policy-optimizing approach, 524–530
public-goods approach, 530–531
welfare-worsening, 529–530

Policy interdependence, 5–7, 135, 276, 501,
525–526

Population:
growth, 93–94, 118–119, 120, 123
and technology, 46

Portfolio-balance model, 416–417
applications, 426–427
asset-markets equilibrium, 425–426
consumption in, 418–419
current account in, 418–419
demand for assets in, 423–424
derivation of, 560–563
devaluation in, 439–440
exchange rate in, 424–427
goods-market equilibrium in, 420–423
open-market purchase and, 434–435
prices in, 417–418
production in, 417–418
saving in, 418–420
wealth in, 419–420, 423–425

Portfolio investment, 163
in balance-of-payments accounts, 280,

281, 283
risk aversion and, 369, 370–373

Price elasticity of demand, 325–326
Price indexes, 328, 401, 407, 408–409
Prices, 91, 92, 499
and comparative advantage, 51, 54–56
customs unions and, 252
differences as main cause of trade, 19–20, 38
domestic, 3, 25–28, 40, 177–181, 303,

407, 418
exchange rates as, 403
export/import demand and, 323–325
in factor-endowments model, 544–546
flexible, 340, 496
freeze on, 463, 500
and interest rates, 396
international, 34–37, 40–41, 181–184, 303
labor requirements and, 51, 79, 88, 542–544
in modified Heckscher-Ohlin model, 108–113
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Prices (Cont.)
and money demand, 396, 403
and money supply, 393–394
and national income, 418
in portfolio-balance model, 417–418
and production, 417–418, 542–544
and real income, 396
stickiness of, 496, 497–498, 502
target, 242–243
tariffs and, 56, 176, 177–184
in two-good trade model, 25–28, 96
uncertainty about, 369
weights given to, 408–409
and welfare, 178–180
See also Factor prices, Relative prices

Pricing to market, 328–329, 497
Prisoner’s Dilemma, 138
Producer surplus, 20–24, 178, 180, 184, 242,

243, 250, 252, 254
Product cycle, 46
Production, 122, 141
fixed factor of, 25, 84, 85, 88
in general equilibrium, 23–30, 181–184
in portfolio-balance model, 417–418
prices and, 417–418
in Ricardian model, 47–54
in single-good trade model, 20–23
specific factor of, 84–85
wage rigidity and, 203
See also Output

Production effect (of tariff ), 24, 31, 178,
192–193, 253, 254

Production transformation curve; see
Transformation curve

Product differentiation, 127, 142, 146, 166
Profitability, 86, 133, 142–143, 329, 376–378,

383, 487, 507
Protection:
arguments for, 223
changing nature of, 229–235
costs of, 228–229
See also Tariffs

Public goods, 10, 502, 530–531
Purchasing power, 89, 90, 340
relative, 327

Purchasing-power parity, 398, 446, 502
law of one price and, 408–409
in monetary model, 402, 403, 406, 407–408
neutrality of money and, 409
validity of, 408, 409–410

Quotas, 10, 191, 194, 213, 215–216, 220,
222–223

currency, 451
GATT bans on, 264, 265

steel, 224–225
tariffs compared with, 176–177, 178–179
trends in use of, 224–225, 229, 230, 446
welfare effects of, 228

Rambouillet summit, 466
Rational expectations, 303, 377–378, 388
Reaction curves, 131, 132, 133, 135, 136,

525–527
Reagan administration, 224–225, 363, 478, 479,

481, 531
Real earnings, 83, 84, 89, 91
of capital, 110
capital formation and, 94–95, 96, 98, 99,

116–117
capital movement and, 149, 152, 160
of labor, 110
trade and, 92, 98–99, 149

Recessions, 6, 213, 224, 341, 456, 471,
474–475, 480, 481, 484, 488, 517, 524

Relative prices:
in Heckscher–Ohlin model, 106, 108, 109,

112, 122, 156, 158–159, 161
of labor, 105–108, 109, 156, 158–159
in modified Ricardian model, 88–89, 155
and transformation curve, 88–89
tariffs and, 183, 184–185, 193–196

Research and development, 138, 142–144
Reserve assets, 453
Reserve credit, 449, 451
Reserve position, 451–453
Reserves, 163, 277, 294
balance of payments and, 396, 400–401,

402, 428
and currency crises, 411–413, 505–507
credit creation and, 400–401
currency as, 447, 454, 466
flexible exchange rate and, 433
foreign exchange, 397
in monetary model, 288, 296, 355, 396, 397,

399, 400–401
official, 293, 354, 384, 449
open-market purchase and, 432–436
pegged exchange rate and, 355–358, 384,

399, 427, 433
replenishing, 296, 386
required, 295

Restrictive business practices, 256
Restrictive effect (of tariffs), 11, 234
Retaliation, 133, 135, 136, 167, 196–197, 259,

284, 479
Returns to scale, 25, 86, 115
Revaluation of currency, 387, 496
Ricardo, David, 3, 7, 9, 210
Ricardian model, 7, 9, 79, 83, 84
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British economy, 47–52
demand conditions in, 48, 51, 193
empirical test of, 60–61
equilibrium in, 50–52
many-country trade, 56-58
many-goods trade, 58–60
offer curve in, 48–49, 51, 52, 193–196
optimum tariff in, 193–194
output patterns in, 52–54, 330, 542–544
Portuguese economy, 49–52
transformation curve in, 47–48, 49–50,

52–54, 57, 83, 193–196
wages in, 92, 330
See alsoModified Ricardian model

Richardson, David, 228
Risk, 346, 361, 366, 369, 504
of default, 386
and dispersion of possibilities, 370
hedging against, 381–383, 384
measures of, 370–373

Risk aversion:
covered interest differential and, 383
and excess demand and supply, 373–374,

376
open-market purchase and, 435
and portfolio selection, 370–373

Risk neutrality, 378–379
open-market purchase and, 434–435
and open interest differential, 383
and open interest parity, 369–370, 398

Rockett, Katherine, 529
Rogoff, Kenneth, 529
Romania, 265–266
Roosevelt administration, 214, 216
Rule of law, 268
Rules of origin, 258
Russia, 488, 508, 509, 510
Rybczynski theorem, 66–67, 68, 84, 91, 92,

113, 114, 116, 118, 119, 121, 123, 160

Samuelson, Paul, 3, 63
Saving, 2, 286
autonomous changes in, 305, 306
exchange-rate changes and, 424–425
foreign expenditure and, 430–431
household, 400, 418–420, 424, 430–431
income and, 419–420
investment and, 362–363
in portfolio-balance model, 417, 418–420
and wealth, 417, 427–431

Scarcity, relative, 37
Section 301, 234, 239, 247
Services:
in balance-of-payments accounts, 278
liberalization of trade in, 244–247

Shocks, 498
measurement of, 341–342
oil, 467–472, 474–478

Silver, 7–8
Singapore, 263, 486
Single European Act, 217, 513, 522
Skills; see Human capital
Small-country case, 34, 42, 52, 139, 180, 183,

333–335, 411, 496–497
Smith, Adam, 3, 8, 9, 50–51, 190–191, 210
Smithsonian Agreement, 463, 472, 493,

501, 502
Snake, European, 473
Solvency problem, 515–516
South Africa, 488
Southern Cone Common Market, 249
Sovereignty; see National sovereignty
Soviet Union (former), 238, 268
Special Drawing Rights (SDRs), 461–462, 466,

473, 474
Specialization, 33, 37, 48, 50, 52–54, 57, 64, 69,

79, 83, 146
optimum tariff with, 193–196

Specie-flow doctrine, 393–394, 446
Specific-factor model, 84–85, 90, 91, 92–93,

106
Speculation, 366, 367–368, 370, 376–378, 382,

384, 410–413, 455, 456, 482–483, 485,
495, 501, 503, 505–507, 511

Stability, 288, 292, 376–378, 420, 456, 500, 514
Stability and Growth Pact, 517
Stagflation, 4
Standardization, 146
Stand-by arrangement, 455
Stationary state, 417, 420, 421
Steel, 71, 185–186, 211, 217, 222, 224–225,

231, 233, 259, 261
Sterilization, 295–296, 354, 355, 361, 446,

483, 503
Stern, Robert M., 60, 75
Stock market crashes, 480, 484
Stolper-Samuelson theorem, 71–72, 78, 92, 93,

111, 116–117, 118, 123, 199
Store of value, 277
Subsidies, 6, 7, 10, 25, 191, 216, 222, 230–233,

258
export, 133–137, 138, 176, 196, 231–232,

233, 241, 243
GATT code on, 231–232, 233, 239, 247, 265
production, 134, 138, 176, 200, 244, 262
for research and development, 138, 143–144
strategic analysis of, 137–138, 144
tariffs compared with, 176, 200–201
taxation and, 172

Substitutability, 348, 355, 369, 435
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Suharto, President, 487
Summit countries, 6, 468–469
Summit meetings; see Bonn summit,

Rambouilet summit, Tokyo summit
Super 301, 234
Supplementary Reserve Facility, 451
Supply
in forward market, 385–386
of land, 86–87, 92
See also Demand and supply analysis, Excess

demand and supply, Labor supply,
Money supply

Supply conditions:
and gains from trade, 83, 181–182
general equilibrium model, 24–25, 37

Supply-side economics, 478
Switzerland, 463

Taiwan, 4, 263, 487
Tangency, 30, 32, 48, 104
Target zone, 532, 534–536
Tariffs, 4, 10–11, 13, 166, 446
ad valorem, 22, 180, 186, 198, 214
arguments for, 189–192
capital movements and, 156–158
cheap foreign labor argument for, 189–190
consumption effect of, 31, 178, 192–193,

205, 253, 254
costs of, 200–201, 229
customs unions and, 252–254, 256
and distribution of gains from trade, 7, 56,

181, 192–197, 211
domestic distortions and, 201–205
and economies of scale, 261
effective rates, 184–189
employment effects of, 204–205, 220, 222,

229, 284
factor mobility and, 198–200
and factor prices, 72, 93, 156–157
in general equilibrium, 23, 42, 181–184
in Heckscher–Ohlin model, 156–158
history of, 208–214
and income distribution, 177–181, 189,

197–201
measuring levels of, 41
in modified Ricardian model, 93
and multinational production, 166, 167
national defense argument for, 189, 190–192
nominal rates, 184–189
offer curves and effects of, 41–43, 181–183,

185
and prices of goods, 56, 183, 184–185
production effect of, 24, 31, 178, 192–193,

253, 254
prohibitive, 209

quotas compared with, 176–177, 178–179
and real wages, 56, 201–205, 284
retaliatory, 133, 196–197, 212, 233, 234
reciprocal cuts in, 211
as second-best policy instrument, 175–176,

189, 197, 205
in single-good model, 22–24, 177–181
spending of revenues from, 23, 24, 42, 180,

182, 183, 228
subsidies compared with, 176, 200–201
and terms of trade, 181–184
in two-good world, 41–43, 56, 181–184
valuation issues, 177, 221
welfare costs of, 200–201
See also Optimum tariff

Tariff Commission, 216
See also International Trade Commission

Tariff Law of 1828, 209
Tariff of Abominations, 209, 210
Tax credits, 170–171, 172, 463
Tax cuts, 353, 355–358, 360, 363, 478
Tax deductions, 172
Tax payments, 286, 362–363, 418–419, 515
Taxation, 10, 23, 25, 46, 200, 351, 352
transnational, 164–172, 176, 209
problems of, 169–172

See also Fiscal policy
Technology, 142, 159
and capital mobility, 361
and comparative advantage, 49–50, 121, 122,

166, 223
Telecommunications agreement, 246–247
Tequila effect, 484
Terms of trade, 84
capital formation and, 95–99, 120, 149
in customs unions, 252–253, 256
and gains from trade, 36, 51, 52–54,

95–97, 99
growth and, 94–95, 122
and real earnings, 98–99, 149
as reciprocal of real exchange rate, 327
tariffs and, 181–184

Tesobonos, 484, 508
Textiles and apparel, 189–190, 223–224, 230,

241, 258
Thailand, 78, 484–487, 501, 504, 505, 508,

509, 512
Tokyo Round, 188, 220-222, 233, 241,

264, 463
Trade; see International trade
Trade Act of 1962, 219
Trade Act of 1974, 219, 220, 224, 228, 234
Trade Act of 1988, 234
Trade adjustment assistance (TAA), 219, 220,

225, 227–228
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Trade Agreements Act, 216
Trade Agreements Program, 214, 215, 216, 230
Trade creation and diversion, 250–256
Trade embargoes, 268
Trade Expansion Act, 218, 219, 227–228
Trade liberalization:
customs unions and, 248–256
in developing countries, 262–264, 266
European Union and, 256–257
and GATT, 258–259
multilateral approach to, 214–222
NAFTA and, 257–258
regional approach to, 248–259
retreat from, 222–229
in services, 244–247
in Uruguay Round, 241

Trade policy:
agenda, 240, 267–269
competition policies and, 268–269
environmental issues and, 267–268
immiserizing growth and, 98
instruments of, 176–189
multinational firms and, 167
in single market, 177–181
and trade adjustment assistance, 227–228
trade theory and, 226–227
See also Quotas, Subsidies, Tariffs

Trade preferences, 264
Trade theory, 192, 262
and trade politics, 226–227

Trade triangle, 20, 21, 22, 32, 34, 35, 36, 38, 39,
50, 68, 69, 542

Trade unions, 474
Transfer prices, 167, 168–169
Transfers of claims, 160–163, 278, 279
Transformation curve, 24–32, 34–35, 37, 38, 45
factor endowments and, 64–66, 113
from factor-market information, 111
factor substitution and, 103
factor supplies and, 91–92
global, 57
in Heckscher-Ohlin model, 64–66, 68, 83,

84, 121
in modified Heckscher-Ohlin model,

108–110, 115, 119, 120
in modified Ricardian model, 88–89, 90,

91–92, 94, 95, 97
optimum tariff and, 193–196
relative prices and, 88–89
in Ricardian model, 47–48, 49–50, 52–54, 57,

83, 193–196
Transactions in foreign-exchange market,

381–382
Treaty of Rome, 214, 217, 250, 482
Triffin, Robert, 461, 462, 494

Triffin dilemma, 461
Truman, Harry, 216

Uncertainty about future prices, 25, 369,
384, 502

See also Risk
Underdeveloped countries; see Developing

countries
Unemployment, 223, 350, 351, 507, 512
expenditure policy and, 336, 338
insurance, 228
tariffs justified by, 204
See also Employment; Labor

Unit of account, 277
United Kingdom; see Great Britain
United Nations General Assembly, 268
United States:
balance of payments, 454, 456, 458–459,

462, 463, 466, 494
competitive position, 479, 494
economic conditions and status, 5–6, 78–79,

162, 260, 284, 315, 472, 474–475,
479, 480

fiscal policies, 172, 363, 449, 456, 478, 479,
480, 525

foreign investment in, 4, 163, 165
Heckscher-Ohlin model applied to, 78–79
human capital, 78–79
Mexico bailout, 476, 484, 508
monetary policies, 277, 446, 449, 453–463,

473, 474–475, 480, 501, 520, 524–525
policy interdependence, 6–7, 15
Strategic Petroleum Reserve, 192
trade position and policies, 5–6, 78–79,

127–128, 188, 208–209, 210, 215–216,
242, 244, 245, 248, 256, 257–258, 326,
462, 479, 480

See also Dollar, individual presidential
administrations

Universality, 215–216
Uruguay Round, 224, 239–241, 257, 259
agricultural trade in, 233–234, 241–244
services trade in, 244–247, 267
trade liberalization in, 233, 241,

244–247, 265
World Trade Organization, 247–248

Utility measures, 21, 28

Value added, 186, 258
Vanek, Jaroslav, 76–77
Versailles Treaty, 445
Viner, Jacob, 250, 252, 256
Volcker, Paul, 472, 473, 535–536
Voluntary export restraints (VERs), 222, 223,

224, 228, 229

9CC B  2 3 :58  8 C B 9CC B 5 : 8  , 0
25 5 7 9CC B  2 3 :58  8  ,2 3 :58 1 : B:C /2: .2 2C BD3 C C C9 ,2 3 :58 , C B 7 DB 2 2: 23 2C

https://www.cambridge.org/core/terms
https://doi.org/10.1017/CBO9780511818233
https://www.cambridge.org/core


610 Index

Wage-price spiral, 328
Wages/wage rates, 5, 19, 78–79
and comparative advantage, 54–56, 60–61,

189
and cost-of-living index, 327–328, 497
and economic efficiency, 189–190
and employment, 87, 88, 90, 95, 149, 202,

397, 417–418
flexible, 418, 496
freeze, 463, 500
fund, 47
labor supply and, 88, 150
of multinational firms, 167, 169
real, 56, 71–72, 79, 86–92, 95, 99,

106, 110–111, 150, 153–155,
160, 327

rigid, 201-205, 284, 327, 418, 446
sticky, 328, 496
tariffs and, 56, 201–205, 284

Walras’ law, 395–396, 558–559
Walras, Leon, 395–396
Wealth, 8
and demand for assets, 423–424

exchange rate and, 287, 424–425, 427–430,
433, 438

interest rates and, 426, 427–428
open-market purchase and, 432–436, 438,

440
saving and, 417, 419–420, 427–431

Welfare, 149
capital formation and, 97–98, 116–118, 120,

121–122, 123
customs unions and, 250–256, 259
population growth and, 121
tariffs and, 200–201, 203
trade and, 21, 22–23, 122, 177–178, 179–180
wage rigidity and, 203
See also Consumer surplus, Gains from trade,

Producer surplus
Williams, John, 260
Williamson, John, 534–535
Wilson administration, 213
World Trade Organization (WTO), 6, 239, 241,

247–248, 259, 269
World Bank, 163, 215, 264, 445, 449, 461, 477,

523
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