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PREFACE

Approach

This is a textbook for undergraduate, MBA, and Master’s of Public Admin-
istration courses in international economics. It is appropriate to either a
one-semester course in international economics with two or three weeks of
macroeconomics topics or a course specialized in international trade. This text
covers all of the conventional theory that undergraduates are expected to learn
in a course of that sort, but presented in a radically different way. A standard
course in international trade will present a sequence of models—the Ricardian
model, specific factors, Heckscher-Ohlin, and a few others—following up
each theoretical model with an application to one or more policy questions or
with a discussion of empirical evidence. This time-tested method works fairly
well, particularly with highly motivated students, but it suffers from two
important limitations that I have noticed after long experience.

e The absorption of the theory suffers from a lack of enthusiasm, because
for most students it is difficult to sustain motivation through the many
technical details required to understand the models well, before the
usefulness of the model has been established in the mind of the student.

e The application of the theory suffers because the student tends to think of
“theory” and “policy” as two different topics, which refer to each other
but do not depend on each other in any crucial way. Often, the real-world
applications are presented in text boxes, which signal to the students that
they are not part of the core material and are unlikely to be on the exam. I
have found that in practice, students tend to suffer through the theory, then
perk up somewhat during discussion of policy controversies, but generally
fail to make a stwrong connection between the two. When, at the end of my
course, I have assigned a short written assignment in which students are
required to analyze a real-world wade policy, I have found that even stu-
dents who have understood the theoretical models reasonably well simply
do not use them in analyzing real-world problems. Put differently, using
economic theory is a different skill from merely understanding economic
theory, and our economics courses ought to aim to teach this skill.

In this text I have used what I call the inversion technique: 1 inwroduce a
real-world policy problem at the beginning of each topic, and spend some time
presenting the key facts and background, showing the students why the
problem is important, achieving a certain level of emotional investment in
the policy question. I then present one or more key arguments that are made
in answering the question by advocates for one answer or another, and then, in
the process of elucidating the particular argument I want to highlight, I present
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a theoretical model that is necessary to understand that argument. In this way,
the theory model is not separate from an inquiry into the real world, but it is
presented at the outset as a rool for understanding the world, and the students
appreciate it as a possible solution to an important real-world question.

Since I began using this technique to present my course at the University of
Virginia, I have found a sharp improvement in students’ engagement with
the material (and my own enjoyment of it). Each major theoretical idea can be
motivated by a vivid problem from the real world. For example, I introduce the
Ricardian model not as a theory of why nations trade in general, but as part of
the answer to the question: “Should Nigeria pursue self-sufficiency in food?”
The government of Nigeria has indeed had food self-sufficiency as an explicit
goal for many years, and in fact for several years in the 1980s banned rice
imports as a step to achieving it. Some arguments can be made in favor of this
sort of policy in some cases, which I note, but economists overwhelmingly
reject this as helpful policy, because it denies the country the benefits of
specialization on the basis of comparative advantage. The Ricardian model
makes that line of argument as clear as it can be, including the observation,
surprising to many noneconomists, that a country may well boost its food
consumption by abandoning food self-sufficiency, because of the higher
incomes that result from the gains from trade. In this way, the Ricardian model
unfortunately but literally becomes a matter of life and death, and vastly more
interesting to students than if it was a mere abstract exercise.

Coverage

Although the manner of presentation is unusual, and the table of contents
shows a series of real-world policy problems rather than theoretical topics, the
textbook contains the full set of theoretical models contained in any standard
international textbook, presented in full analytical rigor. As a result, one might
well interpret this volume as a conventional trade theory textbook in disguise,
although I hope its contribution will be greater than that. I have laid out in the
accompanying two tables which model is covered in each chapter. The Theory
Guide shows a brief list of the main theory ideas, with the chapter location of
each one, and the Chapter List with Detailed Guide to Theory Contents shows
the theory content in each chapter.

Technical Level

The technical level of the text is moderate. The text does not use calculus, but
many models involve the simultaneous solution of two linear equations with
two unknowns and a lot of fairly elaborate diagrams are analyzed with a lot of
geometry. Key microeconomic tools are defined before being used, so one
could use the course with only a Principles course as a prerequisite, although I
think that students are likely to get the most out of it if they have already
completed intermediate microeconomics. The analysis of the models is fairly
detailed, but I have found that building each chapter around a motivating
example enhances students’ willingness to push through detailed equilibrium
analysis. In that sense, the factual material that begins each chapter and the
theoretical elaboration that makes up the bulk of the chapter should be seen as
complements, not substitutes.
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Additional Features

A few additional features of the text are worth mentioning.

®

(ii)

(iii)

Empirical assignments. Students can learn a great deal about globali-
zation in practice by working out simple exercises with spreadsheets on
actual data. I have found that students appreciate this feature both
because of what they learn about globalization and because it sharpens
some quantitative skills that are useful in every walk of life. For
example, for Chapter 1, there is a simple spreadsheet of data from the
World Bank on trade volumes, GDP, and populations by country and by
year for a broad sample of countries. Problems at the end of that chapter
ask students to identify both trends in openness over time and cross-
country patterns, such as whether richer or larger countries tend to be
more or less open than poorer or smaller ones. For the material on intra-
industry trade for Chapter 3, a chapter problem asks students to pick a
country and compute the fraction of U.S. trade with that country that is
intra-industry in nature rather than inter-industry, and to speculate on
the reasons it is high if it is high, and vice versa if it is low. This
computation is easy to do with a spreadsheet with the formula given in
the chapter.

Theory exercises on spreadsheets. For some problems, where a full
mathematical analysis involves heavy algebra, a good bit of the
mathematical insight can be obtained by manipulation of a spread-
sheet. I have taken some inspiration on this from the work of Soumaya
Tohamy and J. Wilson Mixon Jr. of Berry College on the pedagogical
use of spreadsheets for trade theory. Student homework problems on
optimal tariffs in Chapter 7 and the productivity effects of a Melitz-
type model in Chapter 3 are set up in this way.

The family tree of trade models. Real-world trade is complicated; trade
between the United States and Canada does not in any way resemble
trade between the United States and Nigeria; the effect of a voluntary
export restraint in a competitive industry such as the apparel sector is
very different from the effect in an oligopolistic industry such as the auto
sector. For this reason, we need a portfolio of very different models to
analyze the world. Students can find the variety of models over-
whelming, and so I have organized them in a diagram that I call “the
family tree of trade models.” This is a single image that summarizes all
of the theory in the course at a glance, and as a result it can serve as amap
to help us navigate the course material. It grows out of three branches,
each representing one of the three main reasons for international trade
(comparative advantage, increasing returns to scale, and imperfect
competition), as developed in the insightful and, I believe, underap-
preciated textbook by Wilfred Ethier. I show the tree at the beginning of
the course, pointing out its three main branches, and at the end of each
topic in class I show it again to indicate which branch of the tree we have
now learned. At the end of each chapter in the book, the portion of the
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tree that has been seen so far is reproduced under the heading “Where
We Are.” In that way, students always know how the different pieces of
the course fit together. The full tree is reproduced on the inside back
cover for convenience.

(iv) Advanced theoretical topics. The book incorporates a simplified
account of the Melitz model; both the Feenstra-Hanson and the
Grossman-Rossi-Hansberg models of offshoring; the Kala Krishna
theory of voluntary export restraints (VER’s) as facilitating practices;
and simplified analytical equilibrium treatments of the ideas in theo-
retical work on the World Trade Organization by Bagwell and Staiger
and on pollution by Copeland and Taylor. The last chapter incorporates
a simple cash-in-advance model of international monetary equilibrium
that builds on models of international trade developed earlier in the
book. I do not believe that this collection of topics is treated in very
many texts at this level.

Theory Guide: The Location of Key Pieces of Theory

by Chapter

Ricardian model: Chapter 2

Specific-factors model: Chapter 5

Heckscher-Ohlin model: Chapter 6

Oligopoly models: Chapter 4
Increasing-returns-to-scale models— internal: Chapter 3
Increasing-returns-to-scale models—external: Chapter 9
Monopolistic competition: Chapter 3

Heterogeneous firms: Chapter 3

Tariffs and quotas with perfect competition: Chapter 7
Tariffs and quotas under oligopoly: Chapter 10
Infant-industry protection: Chapter 9

Trade creation and trade diversion: Chapter 15
Intertemporal trade and unbalanced trade: Chapter 16
Exchange-rate determination: Chapter 17

Chapter List with Detailed Guide to Theory Contents

I. Engines of Globalization

1. A Second Surge of Globalization.

2. Should Nigeria Strive for Food Self-
sufficiency?

3. Why Do Americans Get Their Impalas
from Canada?

Shows the key facts of rising globalization in
historical context and introduces the three
main reasons for trade, hence the idea
behind each of the three main trade theories
covered in the next three chapters.

Introduces the Ricardian model and com-
parative advantage as a reason for trade.

Introduces increasing retums to scale as a
source of trade. Export-versus-FDI model
of serving a foreign market. Monopolistic
competition model of trade. Intuitive treat-
ment of Melitz model.
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4. Kodak and Fuji: Is World Trade Rigged
in Favor of Large Corporations?

Introduces oligopolistic models of trade,
showing how oligopoly in and of itself can
be a reason for trade and how oligopolists
themselves can be the losers, with con-
sumers the beneficiaries. Baldwin-Krugman
model of reciprocal dumping. Coumot and
Bertrand models.

Il. Politics and Policy in the World Economy

5. Why Did the North Want a Tariff, and
Why Did the South Call Itan Abomination?

6. Is Free Trade a Rip-off for American
Workers?

7. Why Doesn’t Our Government
Want Us to Import Sugar?

8. Who Are the WTO, and What Do
They Have Against Dolphins?

9. Should Third World Governments
Use Tariffs to Jump-start Growth?

10. Was Ronald Reagan Punked by
Japanese Automakers?

Introduces specific-factors models.

Introduces the Heckscher-Ohlin model as
well as empirical evidence on the trade-
and-wages debate.

Introduces basic tariff and quota analysis in
comparative-advantage models, partial and
general equilibrium. Terms-of-trade versus

interest-group motivations for trade policy.
Extension to VERs.

The prisoner’s dilemma nature of protec-
tionism and the rationale for multilateral
cooperation. The problem of disguised
protectionism and the intersection between
trade and environmental policy.

Tariffs in an economy with external increas-
ing retums; infant-industry protection.

Shows how VERs can have radically different
effects in an oligopolistic model; examines
evidence that Japanese firms benefited from
VERs of the 1980s, and shows how this can
arise in a Bertrand oligopoly. (Simplified
version of Kala Krishna’s theory of VERs as
“facilitating practices.”) Extension to strate-
gic trade policy more generally: export
subsidies and import tariffs under oligopoly.

lll. Current Controversies

11. Should the iPod Be Made by Ameri-
can Workers?

12. Should We Build a Border Fence?

13. Trade and the Environment: Is Glob-
alization Green?

Feenstra-Hanson and Grossman-Rossi-Hans-
berg models of offshoring; look at empirical
evidence.

Shows how the models of Chapters 5 and 6
can clarify the different arguments regarding
immigration; look at empirical evidence.

Reviews “pollution haven” argument that
globalization harms the environment versus
Antweiler-Copeland-Taylor Heckscher-
Ohlin-based argument that globalization is
good for the environment. Adds pollution
and pollution regulation to the model of
Chapter 6.
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e

14. Sweatshops and Child Labor: Adds Basu-Van-type child labor to the model

Globalization and Human Rights of Chapter 5 to understand the approach
and findings of Edmonds, Pavcnik, and
Topolova; addresses other questions in
globalization and human rights less formally.

15. Is NAFTA a Betrayal of the Poorora  Trade diversion, trade creation, and evi-

Path to Prosperity? dence on the effects of NAFTA on house-
holds in the United States and Mexico.
Draws on models from Chapters 6, 7, and 11.

16. Is the Trade Deficit a Time Bomb? Intertemporal trade and the reasons trade
may be unbalanced. Critical look at current
views on the U.S. trade deficit.

17. Trade and Exchange Rates: Is Equilibrium model of exchange rates based

the Renminbi the Culprit? on infinite-horizon cash-in-advance model.
Critically evaluates claim that China achieves
an unfair advantage through currency
manipulation.

Additional Resources

Companion Web Site. A dedicated site for International Trade containing
all of the following teaching and learning resources: www.wiley.com/college/
mclaren

Instructor’s Manual. Several valuable resources that emhance each
chapter of the text, including a chapter summary, approaches to teaching the
chapter, suggested related readings, and answers to all of the end-of-chapter
questions.

Test Bank. Multiple choice and short-answer questions varying in level of
difficulty for every chapter.

Lecture Slides. Slides of text art and lecture outlines for each chapter
provided on the companion web site; can be viewed or downloaded to a
computer.

Additional Questions and Problems. Similar to those found at the end of
each chapter; additional questions and problems provided for further practice
and/or assessment.

Student Practice Quizzes. Approximately 10 multiple-choice questions
per chapter that help students evaluate individual progress.

Excel Spreadsheets. Throughout the book, the icon at left identifies
selected problems that can be solved using Excel spreadsheets found on the
book’s companion web site.
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A Second Wave of
Globalization
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A ship loaded with cargo in standardized containers. Containerization has rev-
olutionized ocean shipping since the 1960s.




A SECOND WAVE OF GLOBALIZATION

When the Phoenicians developed square-rigged sails to trade throughout the
Mediterranean, that was globalization. When European explorers reached
landmasses west of Europe but east of China, blazing the trail for transat-
lantic trade routes, that was globalization. When the first telegraphic com-
munication messages flowed through a cable under the Atlantic, that was
globalization. Globalization, defined as anything that facilitates expanded
economic interaction across countries, has been going on for a very long
time. It can entail anything that makes it easier to buy and sell goods and
services across national borders; for a firm in one country to set up pro-
duction facilities in another; for an investor to invest in securities originating
in another country; and for a worker in one country to travel and seek
employment in another.

This book is an introduction to the economic analysis of globalization. It
presents many tools that are useful for investigating the questions about what
globalization does and what policies regarding the world economy we should
demand of our governments. This chapter provides an overview of the major
globalization movements in history and analyzes the categories of, and key
reasons for, globalization. The chapter also functions as an overview of the rest
of the book.

The First Wave

Historians disagree on the degree of globalization in the distant past, but a
strong case can be made that the first wave of rapid globalization that made
a serious difference in ordinary peoples’ lives occurred in the nineteenth
century. Economic historians O’Rourke and Williamson (2002) have proposed
that it occurred in the 1820s. This is a surprising conclusion because the two
momentous developments that would have been expected to have the largest
effect on international transactions costs did not occur until later in the cen-
tury, namely, the rise of the steamship and the opening of the Suez Canal,
which allowed ships to travel from the Mediterranean Sea to Asia and back
without rounding the Cape of Good Hope at the southern tip of Africa.
O’Rourke and Williamson suggest that something occurred quite early in the
century to make the world economy substantially more integrated. Two key
pieces of evidence stand out: direct evidence on transport costs and indirect
evidence on product prices.

With regard to transport costs, Figure 1.1, based on data from Harley
(1988), shows how freight rates changed over this period. The curve shows an
index of the cost of shipping coal from the British city of Tyne to export
destinations over the period 1741 to 1872, expressed in 1800 shillings per ton.
The horizontal blue line shows the freight cost as of the year 1800. Notice that
for virtually every year before the 1820s, the cost is above the 1800 level, with
the average far above; for virtually every year from the 1820s on, the cost is

! The freight rate index is a simple average of the four coal-shipping series presented in Harley (1988),
Table 9. They are deflated by the consumer price index shown on p. 469 of Mitchell (1962) for 1741 to
1823, and on pp. 471—472 for 1800—1872, scaled to have the same price in 1800, with a simple average
for the overlapping years.
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below the 1800 level, with the average far below. The graph demonstrates that
in the 1820s it became considerably easier to export coal.

With regard to product prices, a sample of the evidence is reproduced in
Figure 1.2. This figure shows, for cloves, black pepper, and coffee—all com-
modities exported from Southeast Asia to Europe—the ratio of the price paid by
the consumer in Amsterdam to the price received by the supplier in Southeast
Asiabetween 1580 and 1939. For example, at one point in the 1660s, consumers
in Amsterdam paid about 25 times for a pound of cloves what the same
cloves could be purchased for in a market in Southeast Asia. These ratios fell
dramatically after the 1820s, with the destination-price-to-origin-price ratio for
cloves falling to about two quite quickly at that time. This evidence suggests
that it became substantially easier to send commodities around the world in
the first half of the nineteenth century—and so much so that not only would
international trade statistics be affected, but ordinary peoples’ lives (by, for
example, making cloves newly affordable in Europe for people who had been
priced out of the market).

Thus, both direct evidence on transport costs and indirect evidence on the
convergence of product prices across countries suggest a wave of globalization
in the nineteenth century, particularly around the 1820s, on a scale sufficient to
affect ordinary peoples’ lives.

The Second Wave

The first wave of globalization did not last, however, owing to a wave of
protectionist policies in the early twentieth century. Barriers to international
trade rose sharply in the first decades of that century before falling sharply

FIGURE 1.1
British Shipping
Rates for Export of
Coal, 1741-1872.
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in the later decades. Figure 1.3 illustrates this by plotting the rise and fall of
U.S. tariffs over this period. A tariffis a tax on an imported good; the “average
tariff,” as plotted in Figure 1.3, is the total revenue collected from tariffs on
imports into the United States in a given year divided by the total value of
goods imported. The dark blue time-plot in the figure shows revenues as a
percentage of dutiable imports, which means the product categories that are
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subject to tariff, and the light blue time-plot shows revenues as a fraction of
all imports, including those that are duty-free. Tariffs will be discussed at
length much later, especially in Chapters 6, 7, and 10, but for now we need
note only that high tariffs discourage trade.

As Figure 1.3 shows, U.S. tariffs surged in the early twentieth century but
steadily declined after that. From their high point with the Smoot-Hawley
Tariff of 1930 (see Chapter 8) to 1960, average U.S. tariffs fell by three
quarters, and since then they have fallen another two-thirds. A similar picture
would emerge from tariff data for other industrial countries. These tariff
reductions were the result of international cooperation through the General
Agreement on Tariffs and Trade (GATT) and the World Trade Organization
(WTO). These together form a key feature of the world economic landscape
and will be discussed in some detail in Chapter 8.

The striking reduction in tariffs and other government-imposed barriers to
trade in the last half of the twentieth century is an example of liberalization. In
general, liberalization denotes any reduction in barriers to international
transactions that are created by government.

Aside from reductions in tariffs, a major force for globalization in the
second half of the twentieth century was the technological advance in trans-
port, which reduced international transport costs. Hummels (2007) surveys
research on trends in transport cost worldwide. A major revolution in
ocean shipping occurred as a result of containerization, a system of stan-
dardized shipping containers that can be used on rail cars, trucks, or ships,
allowing a firm to pack a shipment, send it by truck to a rail line, by train to the
harbor, by ship halfway around the world, then by rail and truck again to its
destination, all without opening the container. Containerization originated in
the United States in the 1960s and spread worldwide during the 1970s. It
allows for substantial efficiencies, but it has not translated into sustained
reductions in freight rates, partly because of increases in fuel prices (Hummels,
2007, pp. 140—145). The importance of fuel prices is something to keep in
mind when pondering the future of globalization, as we will discuss later
in Section 1.3. Freight rates have fallen in air transport, however, particularly
with the introduction of jet engines; the average cost per ton-kilometer for air
shipping fell by more than 90% from 1955 to 2004 (Hummels, 2007, p. 138).
Overall, in the second half of the century reductions in tariffs appear to have
been a more important force for globalization than reductions in transport cost.
In 1958, average U.S. transport costs were half of average tariffs, while by the
end of the century they were three times average tariffs (Hummels, 2007,
p.136).2 More recently, reductions in transactions costs brought about by the
rise of the Internet appear to have been important for both goods and services
trade (Freund and Weinhold, 2002, 2004).

This drop in trade tariffs and transport costs, combined with reduced
impediments to movement of capital and people across borders, has resulted in
a dramatic rise in the degree of integration of the world economy. We observe

2 This basic message is underlined by Anderson and van Wincoop (2004), who analyze the size and
nature of trade costs by studying trade patterns. One lesson is that trade costs remain substantial, even
between countries with very few tariffs or other governmental trade impediments between them. In
addition, physical proximity is still an important determinant of trade flows. These considerations
suggest that transport costs remain very important in international trade, even where tariffs have
essentially disappeared.
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this integration in several ways. First, there has been a sharp rise in interna-
tional trade. Consider Figure 1.4, which plots U.S. imports and exports as a
percentage of U.S. gross national product (GNP) over a long time span. In
this figure, the height of the light blue region at any date is the volume of U.S.
exports as a percentage of GNP, and the height of the dark blue region is the
volume of U.S. imports as a percentage of GNP. Their combined height is
the sum of imports and exports as a percentage of GNP, which is often used
as a measure of a country’s “openness.” For example, in 1958, U.S. exports
were 3.9% of GNP; U.S. imports were 2.9% of GNP; and openness was 6.8%
of GNP. Over this time span, the figure shows a clear U-shaped pattern. At
the beginning of the twentieth century, total trade (imports plus exports)
amounted to 10 to 12% of GNP in most years; with a few exceptions trade was
unusually high. As a result of early-twentieth-century protectionism, trade fell
markedly, reaching a low of around 5% in 1932. The recovery really did not
occur until the 1970s, during and after which trade as a fraction of GNP surged
to levels that had never been sustained for any long period in the past.

The second way in which we can see this late-twentieth-century surge in
globalization is in movement of capital. On one hand, investors can purchase
shares of foreign companies or other foreign securities without taking a large
ownership stake in any one firm; in other words, they engage in foreign
portfolio investment. On the other hand, if an investor or a firm purchases a
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controlling interest’ in a foreign enterprise, or actually builds or expands
a productive facility in another country, the investment is called foreign direct
investment, or FDI. Inward FDI, in the case of the United States, occurs when
foreigners buy U.S. productive enterprises or build or expand plants in the
United States, and outward FDI occurs when Americans do the same in other
countries. FDI has become a substantially larger piece of the world economy
than it ever was in the past. To cite some illustrative data, Bordo, Irwin, and
Eichengreen (1999) report that in 1914, the stock of accumulated U.S. FDI
abroad stood at about 7% of U.S. GNP, in 1929/1930 the figure was still 7%,
and in 1960 the figure had fallen slightly to 6%. By contrast, by 1996, it had
jumped to 20%. Thus, outward FDI had exploded in the final decades of the
twentieth century. Similarly, the stock of foreign capital in the United States
stood at 3—4%, 1%, and 1% of U.S. GDP in 1914, 1929/1930, and 1960,
respectively. By 1996, the stock of foreign capital had jumped to 16%. Clearly,
both U.S. capital abroad and foreign capital in the United States have a much
larger role in the U.S. economy than they ever had in the past.

The third way in which the surge in globalization manifested itself is in the
integration of world labor markets. An employer can hire a foreign worker to
perform a task, a practice known as offshoring (sometimes called outsourcing,
but this is a more confusing term since it has other uses as well). Alternatively,
a foreign worker can come to the country where the employer is, which implies
either a guest-worker arrangement, if the move is temporary, or immigration,
if it is permanent. All of these forms of labor-market integration increased in
the late twentieth century. Figure 1.5 demonstrates these trends. The figure is

3 The definition used for this varies quite a lot from one user to the next. The U.S. government’s Bureau
of Economic Analysis, for example, uses a 10% ownership threshold in its definition of foreign direct
investment.

FIGURE 1.5
Foreign-born Fraction
of U.S. Population,
1850—1990.
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constructed using data from the U.S. Census and shows, over a century and a
half, the share of foreign-born workers in the U.S. population (whether in the
country legally or not). Since the United States was settled by immigrants, it is
not surprising that the foreign-born share was fairly high in the nineteenth
century, hovering close to 14% for much of the century. The numbers dropped
off following the immigration restrictions of the early twentieth century,
reaching a low of about 4% in 1970. However, in the last three decades of the
century, the foreign-born share of the population surged again, reaching a high
close to 12% by 2003.

To summarize our discussion so far, there have been two distinct waves of
globalization, defined as changes in the economic environment that facilitate
international transactions in goods, services, or factors of production. The
first occurred in the nineteenth century and was a result of technological
changes such as the rise of steam transport, the opening of the Suez Canal,
and the transatlantic cable. This wave was interrupted in the early twentieth
century by policy impediments to globalization, such as tariff walls and
immigration restrictions. Finally, as governments loosened these impedi-
ments, a second wave of globalization followed in the last three decades of the
twentieth century.

We can divide the increased integration into several categories. First,
greater integration of world goods markets leads to increased trade volumes.
Second, increased integration of labor markets shows up as increased off-
shoring, increased migrant labor, or increased immigration. Integration of
financial markets manifests itself in increased foreign portfolio investment,
and integration of capital markets more generally manifests itself in increased
FDI. All of these forms of increased world economic integration have been in
evidence, particularly since the 1970s.

Crisis, Peak Oil, Pirates—and
De-Globalization?

In the first quarter of 2009, world trade fell by a startling 30% as the world
economy entered a major downturn. This abrupt collapse of world trade left
vast numbers of container ships idle as a kind of ‘ghost fleet,” larger than the
combined navies of the United States and Britain, moored off the coast of
Singapore, waiting empty for customers (Parry, 2009). Given the size of the
recession, this drop is not out of line with the response of trade to macroeco-
nomic fluctuations generally (Freund, 2009), but having looked at the historical
trends, we can ask what the future long-run trends in globalization may be, and
whether or not the decades-long trend toward international integration may be
reversed. The following are a few factors that are likely to be important in
determining the answers to these questions.

1. Trade may become more volatile. Freund (2009) has documented that,
although world trade flows have always been correlated with macroeco-
nomic fluctuations, trade is apparently becoming more sensitive to these
fluctuations. This may be due to the increased globalization of production,
with production networks for each product spread out increasingly over
several countries—a topic discussed in detail in Chapter 11. If manu-
facturers offshore more of their production in boom times and reduce their



1.4 The Forces at Work

foreign workforce in downtums, they will thereby magnify the effect of
aggregate demand shocks on trade flows. For example, a manufacturer
of shirts might have trouble keeping up with demand in a boom and so
might contract with a foreign supplier to produce some extra shirts to fill
the gap; later, in a slump, the manufacturer will go back to meeting its
demand with domestic production.

2. Peak oil. We have already discussed the impact of oil on ocean ship-
ping rates (Hummels, 2007). If world oil production has already peaked,
as some observers believe, those fuel costs will likely enter an impla-
cable, rising upward trend that will have a negative effect on world
trade.

3. Piracy. Political collapse in Somalia has given rise to a new problem of
heavily armed gangs roaming the Eastern African coast and environs
looking for ships to take over, stealing their contents, or holding their
occupants for ransom. This problem has substantially raised shipping
costs for sea lanes in that region (see Murphy, 2009, for an analysis). In
general, criminals preying on ocean shipping are called pirates, and if
piracy continues to worsen it can certainly dampen globalization.

4. A new rise of protectionism? We have already noted that the crisis of
1929 and the years after prompted a surge in protectionist policy. Some
observers are concerned that recent economic troubles could have the
same effect today. A group of economists sponsored by the Center for
Economic Policy Research (CEPR) in Europe has set up a program to
monitor this possibility, issuing regular reports called Global Trade
Alerts to keep a careful watch for surging protectionism. These alerts
can be found at the website www.voxeu.org.

5. Global warming. As concerns about the potential devastating effects of
global warming rise, governments around the world are likely to impose
increasingly more stringent restrictions or taxes on the use of fossil
fuels. Since transport of goods around the world uses fossil fuels
intensively (recall point 2 above), the resulting increases in fuel prices
are likely to dampen world trade.

Time will tell if the second great wave of globalization will fade as the first
one did.

The Forces at Work

We have discussed the many forms that globalization takes, as well as its ebb
and flow over time. This all raises the question: What is the reason for all of
this international economic activity? Once natural and policy impediments
fall, is there any special reason for people to look outside of their own country
for things to buy or people to sell to? Why trade? Why build a company
through investments abroad? Why offshore jobs? Why emigrate? In other
words, what is the driving force behind all of these big economic changes
described above? And further, what are the effects of all of this globalization?
Is it good or bad for humanity? Should governments be allowing it, slowing it,
speeding it up, regulating it, taming it?
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This book will examine these questions. The answers will differ for different
industries, countries, and time periods, and in many cases there is dispute
among experts about what the answers are. Although no one answer to any of
these questions will apply to all cases, we can offer one simple principle that
can help organize the inquiry: It is important to think about the answer to the
first question before addressing any subsequent questions. In other words, once
we have a tentative answer to the question “Why is there trade?,” we have a
theory of trade, and that theory of trade can then be applied to policy questions.
But different answers to the question “Why is there trade?” imply different
theories of trade, and thus, in general, different answers to the policy questions.
We will see that there are several different theories of trade, all of which help
explain real-world phenomena, so the theory chosen for a particular question
regarding trade in a particular industry or country makes a big difference in
deciding what policy to use. This same logic applies to the questions “Why is
there FDI?,” “Why is there offshoring?,” and the others (and all of these
questions are inextricably intertwined).*

To anticipate our discussion in future chapters, there are three broad
answers to the question of why there is trade. First, countries differ, and any
difference between two countries—in technology, climate, culture, factor
supplies, and consumer preferences, for example—can lead to opportunities
for mutual gain from trade. Theories based on this reasoning are called
comparative-advantage theories. Second, many industries exhibit increasing
returns to scale, meaning that an increase in output results in a less-than-
proportional increase in costs. This can imply that it is most efficient and
most profitable to concentrate production of a good in one location, serving
all world markets from that location. Third, many industries are oligopo-
listic, meaning that they are dominated by a few large firms, each with some
control over prices. Oligopoly can give rise to trade, as oligopolistic firms
strive to grab oligopolistic profits from each other by invading each others’
markets.

We can view all trade theories and all trade models as arising from one of
these three reasons, and we can represent the types of trade models as three
branches of the Family Tree of Trade Models, illustrated by the big diagram by
that name in the Appendix. All of the models that are discussed in this book are
located somewhere in that diagram, with the chapter number indicated. Each
chapter adds a twig to the tree. (A diagram at the end of each chapter shows the
new twig in its place, until the whole tree is done.)

We will examine comparative-advantage models, increasing-returns mod-
els, and oligopolistic models in detail. Each of the three types of model has a
contribution to make in understanding the reasons for trade in the real world,
and the way we think about policy in any given case depends on the relative
importance of these three motivations in the case at hand. Along the way, we
will discuss the parallel analysis of the other forms of globalization, FDI,
offshoring, and immigration, which are just as important as trade, but not quite
as well researched or understood. We will do all of this by examining a
sequence of case studies and policy questions, in order to illustrate the use-
fulness of each model from the start.

“ This approach to organizing the analysis of international economics follows Ethier (1994).
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In this chapter, we have introduced the three main branches of the Family Tree of Trade Models.

Comparative advantage

Reasons for trade

Increasing returns to scale

Imperfect competition

Each chapter will add some twigs to one of these branches.

QUESTIONS AND PROBLEMS

1. Identify a technological change that has facili-
tated globalization, aside from those mentioned
in the text. Identify a policy change that has
contributed to globalization, aside from those
mentioned in the text. Explain your answers.

The following questions ask you to quantify
some trends in globalization and are based on the
Excel spreadsheet entitled “Trade.data.spread
sheet.xls.” The data are from the World Bank.
Define the “openness” of a country as the sum of
its imports and exports divided by its gross
domestic product (GDP).

2. How has the average level of openness in the world
economy changed over the years in question?

3. How many countries experienced an increase in
openness between 1991 and 2001? How many
experienced a decrease?
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SHOULD NIGERIA STRIVE FOR SELF-SUFFICIENCY IN FOOD?

A Presidential Agenda

Not many countries have been through more political and economic upheavals
than Nigeria. Since its independence in 1960, it has dealt with an oil boom and
bust, several coups and dictatorships, a devastating civil war, and religious
and ethnic tensions. Under civilian government since 1999, it has attained
some stability and has achieved some debt reduction and policy reform. A
study published in New Scientist magazine in 2003 even listed Nigerians as the
happiest people in the world.

Unfortunately, and despite enormous oil wealth, the country has never
achieved sustained growth, and most of the population endures poor living
standards." What strategies the Nigerian government should pursue to raise
incomes and living standards is a sprawling topic beyond our scope here, but
we will examine one strategy that the government has tried in the past and may
try again: use of trade policy to achieve self-sufficiency in food. Food self-
sufficiency has often been a high priority for the government. For example,
H.E. Olusegun Obasanjo, president of Nigeria from 1999 to 2007, while
attending a 2004 conference on African food issues in Uganda, boasted of his
government’s “holistic agricultural and food self-sufficiency strategy,” and
explained how his government had “set targets, strategies, and time frames for
the achievement of national self-sufficiency to be followed by export program
and promotion.”

President Obasanjo was proud of his efforts to move Nigeria toward food
self-sufficiency as a growth strategy, an antipoverty strategy, and a food-security
strategy. Nigerians generally import about 20% of the cereals they consume
(Akande, 2005, p. 168), and the idea of producing all cereals consumption
domestically has been promoted many times, both by various analysts who
study the country and by the government itself. Indeed, during the years
1986—1995, the government banned rice imports in order to increase domestic rice
production and bring about rice self-sufficiency (Akande, n.d.), along with other
cereals and associated foods (Nwosu, 1992). As recently as 2006, the government
considered adopting that tactic once again, before being persuaded against it on
grounds that it would violate its international agreements (FAO, 2006).>

Are such policies wise? Are they likely to put a dent in Nigeria’s poverty
and malnutrition?

At times there are good reasons for a policy of food self-sufficiency. For
example, if government were to be subject to blockade threats, food self-
sufficiency could reduce its vulnerability to its foreign enemies. Even if a
blockade never occurs, food self-sufficiency could improve the country’s bar-
gaining power by diminishing the power of credible threat from the other
country. This geopolitical argument for food self-sufficiency policies has
validity in a limited number of cases—medieval cities prone to siege, and per-
haps the former Soviet Union in the 1970s, for example. This reasoning applies
to beleaguered countries that may find themselves subject to international
sanctions. It probably does not apply to Nigeria.

! According to the United Nations Development Program, life expectancy at birth is 43.3 years, and
under-age-5 child mortality is 197 per 1,000 live births.

2 Mpoyo (1992) and Akande (2005) provide commentary on Nigeria’s agricultural policies, broadly
supportive of the rice self-sufficiency agenda, and Holmén (2006) argues in support of food self-
sufficiency policies more broadly as part of a comprehensive approach to development.



2.2 The Comparative Advantage Argument Formalized

Setting aside geopolitical arguments, most economists reject food self-
sufficiency policies because they argue, based on comparative advantage, that
a self-sufficiency strategy blocks the country’s gains from specialization. In
this chapter, we will look at that argument in detail. Specifically, we will
see that in a world in which trade is driven by comparative advantage, a
country that avails itself of trade benefits by specialization, exporting what it is
relatively best at producing and importing what it is relatively least good at
producing, becomes richer as a result. Furthermore, even if engaging in trade
causes a country to lose its food industry altogether, it still has higher utility
and will even have a higher level of food consumption. Thus, a policy of food
self-sufficiency can contribute to national undernourishment. This conclusion
is exactly the opposite of what its proponents want.

We turn next to a simplified model of gains from trade based on compar-
ative advantage to explain this reasoning, and then we will return to the
question of whether or not Nigeria should pursue the goal of self-sufficiency
in rice.

The Comparative Advantage
Argument Formalized: Introducing
the Ricardian Model

In setting up our model, we will adopt the classic formulation of comparative
advantage by British economist David Ricardo, first published in 1817. We use
a simplified numerical example to work through the model, but the main
conclusions are far more general than this simple model.®

The self-sufficiency proponents generally argue that the problem is that
countries like Nigeria have developed their agriculture to favor cash crops
for export, such as cocoa, Nigeria’s largest non-oil export, and palm oil,
instead of food for domestic consumption. To capture the choice between
export crops and domestic food crops in the simplest manner possible, suppose
that there are only two commodities, rice and cocoa, and that each Nigerian
farmer can produce 1 ton of rice or 3 tons of cocoa in a single growing season.
Ignore all other trade partners, and suppose that Nigeria’s only trading
possibilities are with America. (“America” in this case refers to the region
consisting of North and South America so that we can include cocoa-growing
regions of South America, such as Brazil.) Again, to focus on agricultural
issues, let us suppose that a farmer in America can produce either rice or
cocoa, but the capabilities of American farmers are different; each is able to
produce 2/3 ton of rice or 2/3 ton of cocoa in a single growing season. There
are 130 million people in Nigeria, whom we will assume are all farmers,* and
390 million people in America. These assumptions allow us to work out the
maximum amount of cocoa the economy can produce for any quantity of rice,

3 For much more general treatments of the Ricardian model, see Bhagwai, Panagariya, and Srinivasan
(1998), Chapters 2—4, and Dornbusch, Fisher, and Samuelson (1977).

4 Since 70% of Nigerians work in agriculture, this is not too egregious an oversimplification. The major
omission is, of course, oil, which is the country’s largest export, but it does not employ many Nigerians.
Again, the points being made here would generalize to a more complicated and realistic model
incorporating those other features.
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or the production possibilities frontier, for the two countries as shown in
Figure 2.1. The horizontal intercept for the Nigerian frontier, for example, is
the maximum amount of rice that could be produced by that economy, or 130
million people times 1 ton of rice production per person.

Note that for the Nigerian economy the opportunity cost of producing one
more ton of rice in Nigeria is 3 tons of cocoa. We determine the opportunity cost
by considering that 1 ton of rice requires one farmer for one growing season;
that farmer in that time frame could have produced 3 tons of cocoa instead. For
the American economy, the opportunity cost of one more ton of rice is 1 ton of
cocoa. We determine the opportunity cost by considering that 1 ton of rice
requires 3/2 farmer-growing seasons; those farmers in that time could
have produced 1 ton of cocoa instead. In each case, the opportunity cost of rice
production is the ratio of the marginal products of the two commodities, and in
each case it is the slope of the production possibilities frontier in Figure 2.1
(without the minus sign). Note that each country’s opportunity cost of pro-
ducing cocoa is the reciprocal of its opportunity cost for producing rice.

A country has an absolute advantage in a commodity if its workers are more
productive in producing that commodity than workers in the other country. A
country has a comparative advantage in a commodity if its opportunity cost in
producing that commodity is lower than that of the other country. Note that a
country can have an absolute advantage in every good; here in this example,
Nigeria does. However, it is impossible for one country to have a comparative
advantage (or a comparative disadvantage) in both commodities because if its
opportunity cost is lower in one good, its opportunity cost must be higher in the
other. In this example, since 1 <3, Nigeria has a comparative advantage in
cocoa, and America has a comparative advantage in rice.

To analyze equilibrium in this model, we will need to make some assumption
about consumer preferences. Let us assume that all consumers in both coun-
tries always spend one-half of their income on rice and one-half on cocoa.’

5 In effect, we are assuming that all consumers have a Cobb-Douglas utility function with equal weights

11
on the two goods: U(R, C) = R2C2, where U denotes the utility function, R denotes consumption of
rice, and C denotes consumption of cocoa.
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Assume that markets are competitive, meaning that all producers and all
consumers take prices as given and that prices adjust to clear the markets. We
will compare two situations: a ban on rice imports in Nigeria and free trade.
The rice import ban is, of course, a crude way of enforcing self-sufficiency,
but as we have seen it has been popular with the government in the Nigerian
capital of Abuja. In this case, banning rice imports will be tantamount to
cutting Nigeria off from trade altogether, since, as we will see, rice is the
only commodity that Nigerians will want to import, and if no one can import
anything, no one will want to export anything either. Economists use the term
autarky to describe a situation in which trade is not possible or not permitted.
In analyzing what trade actually does, it is often useful to imagine what would
have happened in autarky and compare that to what happens with trade, and so
we will use the term fairly often. For this discussion, we use the terms rice
import ban and autarky interchangeably.

Autarky in the Ricardian Model

First, consider autarky in Nigeria. Under autarky, for markets to clear, the
amount of each good produced in Nigeria must equal the amount of that good
consumed in Nigeria. To see what the equilibrium will be, we need to figure
out what each farmer will choose to produce. Suppose that the prices of rice
and cocoa are given by PR and PC, respectively. Then a Nigerian household
that produces rice will earn an income of PR per growing season, and a
household that produces cocoa will earn an income of 3P€ per growing season.
As a result, the household will want to produce rice instead of cocoa if:

PR > 3pPC or
P?/PC > 3,

In that case, since all households in the country make the same decision, the
country produces no cocoa at all and instead produces 130 million tons of rice
each growing season. Similarly, if PR/PC < 3, all farmers will produce cocoa,
so the economy will produce 390 million tons of cocoa each growing season
and no rice. If PR/PC = 3, the economy could produce any mix of the two
crops, since each farmer would be indifferent between the two. This is all we
need to know about the supply behavior of the economy; this behavior is
summarized in Figure 2.2 by Nigeria’s relative supply curve, marked RS.
The vertical axis in Figure 2.2 records the relative price of rice, PR /PC. The
horizontal axis records the relative supply of rice, Q% /Q€, where QF denotes
the total amount of rice produced nationwide and Q€ denotes the total amount
of cocoa produced nationwide. If PX/P€ < 3, no rice is produced and so the
relative supply is equal to zero. If PR/PC > 3, no cocoa is produced and so
the relative supply is infinite. At PX/PC = 3, any relative supply is possible,
hence the flat part of the relative supply curve.

To find out what the autarky equilibrium is, we need to combine the national
relative supply curve with the national relative demand curve. The relative
demand for rice is defined as CR/CC, where C® is nationwide consumption of
rice and C€ is nationwide consumption of cocoa. Given our assumption about
demand behavior, if a consumer has income /, then spending on rice will be
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equal to 1/2, for a quantity consumed equal to /(2PR), and spending on cocoa
will be 1/2, for a quantity consumed equal to I/(2P€). Expressing these rela-
tionships in equation form, we get:

PR\ R PC

This is, then, the relative demand curve, plotted in Figure 2.2 as RD.

Since under autarky consumption of every good in Nigeria must equal
the production of that good in Nigeria, it is also true that in any equilibrium the
domestic relative supply must equal the domestic relative demand. Conse-
quently, the equilibrium is given by the intersection of RD with RS in Figure 2.2.
The equilibrium relative price is equal to 3, which makes sense since that is the
opportunity cost of producing rice, and the relative price must take exactly that
value if both goods are to be produced in equilibrium.

How well do Nigerian consumers do in this autarky equilibrium? Note that
all households receive the same income whether they produce rice or cocoa,
because prices have adjusted so that they are indifferent between producing
rice and cocoa. A cocoa farmer will make 3 tons of output per growing sea-
son and sell them for P each, eaming an income of 3P¢. We can use this
information to derive the farmer’s budget line, which shows the set of all
combinations of rice and cocoa that the farmer can consume (see Figure 2.3).
Since, for example, the farmer could spend all income on cocoa, the cocoa-
axis intercept of the budget line is equal to the farmer’s income divided by the
price of cocoa; this yields an intercept equal to 3. At the same time, the rice-
axis intercept is equal to income divided by the price of rice, or 3P€ /PR, which
is equal to 1, since P®/PC = 3. As with all budget lines, its slope is equal to —1
times the relative price, or —3.

The farmer maximizes utility by choosing the best consumption point on
the budget line. Representing utility by indifference curves—curves that
connect up consumption bundles that give the same consumer satisfaction
or utility—the optimal consumption bundle will be at a point where the
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indifference curve is tangent to the budget line. Given our assumption about
preferences (namely, that the farmer always spends one-half of her income on
each good), this occurs at consumption of 0.5 ton of rice and 1.5 tons of cocoa,
as indicated in the figure.

All of this works in parallel fashion for America, whose relative supply and
demand curves are shown in Figure 2.4.

The autarky relative price of rice is equal to the opportunity cost 1, and the
budget line for a typical American farmer has a cocoa-axis intercept and a rice-
axis intercept equal to 2/3, as shown in Figure 2.5. Of course, the slope of the
budget line is equal to -1 times the relative price, or —1. The American farmer
consumes 1/3 ton both of rice and of cocoa; both this optimal point and the
indifference curve it is on are shown.
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Free Trade in the Ricardian Model

Now, we lift the import ban and let both countries trade freely. We will assume
that there are no transport costs or other impediments to trade, so that the
prices of both rice and cocoa are the same in America as they are in Nigeria.
Thus, we henceforth will refer to the world relative price. To compute
equilibrium, we need to put world relative supply RSY together with world
relative demand. The latter is easy to derive, since both countries have the
same relative demand curves, as described in equation (2.1); this common
relative demand curve is therefore also the relative demand curve for the world
as a whole. To analyze the world relative supply curve requires three steps.

First, consider what happens to supply if P%/PC lies below 1, the oppor-
tunity cost of rice in America. In that case, farmers in both America and
Nigeria will choose to produce cocoa, and, as a result, no rice will be produced
anywhere in the world. Thus, for this price range, the world relative supply
will equal zero, as shown in Figure 2.6. Second, if PR/PC lies above 3, farmers
in both countries will produce only rice, so the world relative supply will be
infinite. Finally, if P®/PC lies strictly in between these values, farmers in
America will all produce rice, while farmers in Nigeria will all produce cocoa.
Therefore, the world relative supply will equal America’s maximum supply of
rice (390 million farmers times 2/3 of a ton of rice per farmer per growing
season, or 260 million tons) divided by Nigeria’s maximum supply of cocoa
(130 million farmers times 3 tons of cocoa per farmer per growing season, or
390 million tons). This yields a relative supply of rice equal to 2/3, shown in
Figure 2.6 as a vertical line joining the portion with a relative price of 1 to the
portion with a relative price of 3. Note that it is vertical because as long as
the price is in that range, changes in the price do not affect output; each
country simply continues producing the maximum possible amount of its
particular commodity.
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The complete curve in Figure 2.6 is the world relative supply curve, RSY.
Putting it together with the relative demand curve gives us the equilibrium.
Algebraically, the price can be found as the solution to the equation:

RSY (;) = RD(;)—I;). (2.2)

The solution will be the equilibrium world relative price of rice, which is
called Nigeria’s terms of trade.

More generally, a country’s terms of wade is the price of its exported good
divided by the price of its imported good. For a country with many imported
goods and many exported goods, the terms of trade is computed by creating a
price index for the country’s exported goods and dividing it by price index for
its imported goods. This is an important concept in international economics
and will come up in many discussions in later chapters.

Let us make the assumption for the moment that (as shown in Figure 2.6)
the intersection of the RSW and RD curves occurs in the middle region
where the RD is a vertical line. In this case, solving equation (2.2) is the same
as solving:

2 P

3 PR’
allowing us to conclude that the relative price P?/PC equals 3/2. Since 3/2 is
between 1 and 3, and thus indeed does lie on the vertical portion of the RSY

curve in Figure 2.6, we conclude that our assumption is correct and this is the
equilibrium.®

5 More generally, if this calculation produced a price in excess of 3, we would conclude that the
intersection is in the upper flat portion of the RSY curve (with, hence, an equilibrium relative price of 3),
and if it had produced a price below 1, we would conclude that the intersection is in the lower flat
portion of the RS¥ curve (with an equilibrium relative price of 1).
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Notice that since America produces only rice but consumes both goods,
while Nigeria produces only cocoa but consumes both goods, it follows that
America exports rice and imports cocoa, while Nigeria exports cocoa and
imports rice. In other words, each country exports its comparative-advantage
good and imports its comparative-disadvantage good. This is a general prin-
ciple in models of this sort, and it is clear from Figure 2.6 that it is inevitable:
Nigeria has a comparative advantage in cocoa because its opportunity cost
of producing cocoa is lower (so, geometrically, the flat portion of the RSY
curve that marks the boundary of American specialization occurs at a lower
relative price than the flat portion corresponding to the boundary of Nigerian
specialization). Note that even though America has an absolute disadvantage
in rice, it produces all of the rice: Only comparative advantage, and not
absolute advantage, matters for the pattern of trade.

Note that this equilibrium features complete specialization: Each country
produces exactly one good. Complete specialization makes it simple to ana-
lyze the budget lines that result in equilibrium, as shown in Figure 2.7. In
that graph, the autarky budget line is shown as a solid line, and the free-
trade budget line is shown as a broken line. Under free trade, each Nigerian
farmer produces only cocoa, producing 3 tons per growing season, for an
income of 3PC per season. Dividing this income by the price of cocoa gives the
cocoa-axis intercept of the budget line, which is equal to 3 as before, but
dividing by the price of rice to find the rice-axis intercept now gives
3P¢/PR = 3(2/3) = 2. This value is double the original intercept value of 1.
Put differently, the new budget line shares the original point on the cocoa axis
(because it is always feasible for a cocoa grower simply to consume his or
her output), but now, because of the change in relative price, the budget line
is flatter. Therefore, the budget line pivots outward, increasing the consump-
tion opportunities for the farmer and raising his or her welfare. Note that as
soon as we can see that the budget line with trade has pivoted out, so that
the farmer can consume more of both goods than under autarky, we can
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conclude that he or she is better off with trade than with the import ban.”
The autarky consumption bundle is marked as point A in Figure 2.7, while the
free-trade consumption bundle, on a higher indifference curve, is marked as
point B.

Analogously, we can derive the budget line of an American farmer, as
shown in Figure 2.8. This time, since the farmer produces rice, the rice-axis
intercept is unchanged, but the cocoa-axis intercept takes a value of 1 instead
of 2/3, so the budget line has pivoted out. Note that for American farmers, the
budget line is steeper than it was before, and once again we do not need any
more information than the budget line to conclude that American farmers are
better off.

Here is the essential point: In a model of this sort, a policy of food self-
sufficiency makes the citizens of the country imposing it poorer, because it
deprives them of the benefits of specialization along the lines of comparative
advantage. When trade is allowed, the Nigerian farmers are able to maximize
their real income, producing cocoa that is relatively more expensive than it
was under the ban, and using the proceeds to purchase rice that is relatively
cheaper than it was under the ban. In America, analogous welfare gains work
in the opposite direction. Put differently, comparative advantage creates gains
Jrom trade, and both countries are better off as a result.

So now we know that lifting the ban makes all of the farmers richer. What of
actual nutrition? Given that Nigeria has lost all of its rice production, do Nigerians
actually consume less rice? We can find out by using the information that each
farmer spends half of her income on rice; in both autarky and trade, that implies

7 One serious issue we are glossing over is the existence of some coercive child labor in cocoa growing
in West Africa. Obviously, the welfare analysis here does not apply in such cases. Fortunately, this
practice appears to be the exception rather than the rule, comprising under 1% of cocoa workers
(Aaronson, 2007), and it does not affect the point being made about the desirability of food self-suf-
ficiency, but it is still a serious problem. The issue of globalization and child labor will be explored in
Chapter 14.
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rice expenditure of (3/2)PC, and thus a quantity of rice consumed equal to
(3/2)P€/PR. With the autarky relative rice price of 3, this implied consumption
of 1/2 ton of rice per growing season, but with the free-trade relative rice
price of 3/2, rice consumption goes up to 1 ton per growing season. Rice con-
sumption in Nigeria increases both because of the income effect (real income
is higher, as consumers are on a higher indifference curve) and because of
the substitution effect (the relative price of rice has fallen). Thus, by giving up the
goal of food self-sufficiency, the government has allowed its citizens to become
better fed.

So What Actually Happened?

As we have seen, the Ricardian model predicts that nutrition should have
worsened as a result of the rice import ban that was in force from 1986 to 1995.
Was that the actual outcome?

Evaluating what happened to actual nutrition in Nigeria during this period
is surprisingly difficult. In an early assessment, Nwosu (1992, p. 7) reports
very rapid increases in food prices in the first two years after the ban was
imposed, four to five times higher than the prevailing rate of inflation. Despite
the increase in food prices, his data show net increases in the consumption
of cereals per person, but reductions in other sources of nutrition, leading to
overall decreases in average calories consumed per person (pp. 11—12).2
World Health Organization (WHQO) surveys suggest mild improvements
in child nutrition during this period, but the data are subject to a range of
interpretations.’ Perhaps the most reliable measure of overall nutritional
performance comes from the Food and Agriculture Organization (FAO)
of the United Nations, which attempts to compile consistent measures of
the numbers of undernourished people in all developing countries. For the
years 1980—1996, the FAO figures show that the undernourished fraction of
the Nigerian population fell from 40% to 8% (FAO, 1999, p. 30). Among
all countries, this was the fourth-best improvement in nutritional perfor-
mance in the world over this period (FAO, 1999, p. 10)—an impressive
achievement.

Thus, the cereals import ban seems to have been associated with an
improvement in nutrition. Does this refute the theory? No, because many other
changes took place at the same time, in addition to the ban. The early 1980s
were a time of economic crisis, and the cereals ban coincided with a time of
macroeconomic recovery; the ban was part of a complex package of reforms

8 At the same time, he acknowledges that the food consumption data available at that time were not
reliable. In addition, we should note that per capita food consumption does not say anything about
malnutrition unless the food consumption is evenly distributed across the population. If average food
consumption rises but it becomes more unevenly distributed, the number of people with inadequate
nutrition could rise.

° One useful measure of short-run nutritional outcomes is weight-for-height, which tends to fall in
periods during which nutritional intake is below normal. Based on figures from the WHO Global
Database on Child Growth and Malnutrition, posted on the WHO’s website, the fraction of Nigerian
children under 5 with weight-for-height more than two standard deviations below WHO’s international
population mean was 20.6% in 1983, 8.9% in 1990, 18.2% in 1993, 15.6% in 1999, 9.0% in 2001, and
9.3% in 2003. Thus, by this measure, child nutrition was better during the ban (1990 and 1993 figures)
than before the ban, but better still after the ban. These figures are consistent with an interpretation that a
steady improvement was in process and that the ban was irrelevant to it.
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plus loans from international institutions known as the structural adjustment
program (Nwosu, 1992); the government improved rural infrastructure and
instituted programs to fight rural poverty and help small farmers (Akande,
2005); new high-yielding varieties of cassava (an important root crop) dra-
matically increased cassava output (FAO, 2001); and illiteracy fell dramati-
cally during this period as well (FAO, 2001, Table 1). Any of these factors
could have had a beneficial effect on nutrition independently of—or despite—
the effect of the import ban. Unfortunately, the counterfactual indicated by the
theory—what would have happened to Nigerian nutrition if the ban had not
been imposed but everything else had been the same—is a matter on which we
can only speculate.

This is a good example of the difficulties of making causal inference about
the effects of policy in economics. An argument of the form, “The government
banned rice imports and then nutrition improved—therefore, rice import bans
improve nutrition,” is called a post-hoc argument and is a poor way to do
economics, exactly because while that one policy was changing so many other
elements of the environment were also changing.

Billy Rizcallah

Nigerian children in a cocoa shop.

For the record, the FAO (2001) examined 13 success stories of nutritional
improvement, including Nigeria, and concluded that improvements in literacy
and in cassava productivity probably deserved much of the credit in the
Nigerian success and that in several of the other countries studied, the avail-
ability of food imports was a contributor to their success. It is difficult to make
a case that banning cereals imports helped matters for Nigerian consumers.'°

10 At the same time, it should be noted that a number other policies might be part of an overall food self-
sufficiency strategy that is much easier to justify. Improving rural roads, increasing educational oppor-
tunities for farmers, and supporting research on high-yielding crop varieties, for example, all have strong
economic rationales and have been extremely useful in many countries. What we are commenting on here
is, first, the policy goal of food self-sufficiency, which is a very different goal from maximizing aggregate
real income or minimizing poverty, and could serve merely as a distraction from those other development
goals; and, second, the specific policy of restricting food imports as part of that swategy.
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Additional Insights from Ricardo’s Model

Three more useful points emerge from analysis of the model.

The role of absolute advantage. We have already noted that absolute
advantage has no role at all in determining the pattern of trade; that is fixed
by comparative advantage. However, absolute advantage is not irrelevant.
Suppose that one country has an absolute advantage in both goods. Then its
workers must receive a higher income in equilibrium than workers in the other
country. (Whatever workers in the less productive country produce, a worker
in the more productive country will have the option of producing the same
thing, in which case that worker will receive a higher income because of her
higher productivity. If she chooses to produce the other good instead, that must
be because it earns her higher income still.)

Thus, roughly, comparative advantage determines the pattern of trade, while
absolute advantage determines the international distribution of income. As an
example, aggregate labor productivity in the United States is approximately
eight times aggregate labor productivity in Mexico, but that does not mean that
Mexican workers cannot compete with American workers. It merely means
that their wages are approximately one-eighth of American wages. Viewed
from the flip side, Mexican wages are one-eighth American wages, but that does
not mean that American workers cannot compete with Mexican workers—
because Mexican labor productivity is one-eighth American productivity.

The effect of size differences. Retuming to the Nigeria/America example,
suppose that we increase the size of the American labor force. As we do so, the
maximum amount of rice that the American economy can produce increases,
and so the relative supply of rice in the middle section of the RSY curve in
Figure 2.6 increases above 2/3, shifting the vertical segment of that curve to
the right. This shift, of course, pushes the equilibrium relative price down. If
we continue this process, eventually the price will be pushed to its minimum
value of 1, at which point the RD curve will intersect the RS" curve where the
RSY curve is flat. At this point, Nigeria is still producing only cocoa, but
America is producing both goods. In other words, we now have an equilibrium
with incomplete specialization. This outcome is quite natural, since if America
is large enough compared to Nigeria, the small Nigerian economy will not be
able to produce enough cocoa to meet American demand.

This is an important conclusion for the welfare effects of trade. Recalling
Figure 2.8, if the equilibrium relative price under trade is equal to 1, since that
is also the autarkic relative price in America, then the budget line for a farmer
in America is the same as that farmer’s autarkic budget line. In other words, in
this case America does not gain from trade, but Nigeria still does. In fact,
recalling Figure 2.7, Nigeria gains even more from a price of 1 than from a
price of 3/2. In general, the cheaper are Nigeria’s imports, the better off it is;
for this reason we call a reduction in the relative price of rice an improvement
in Nigeria’s terms of trade, and by the same token we call it a worsening in
America’s terms of trade. Any increase in the size of America’s labor force
will improve Nigeria’s terms of trade and worsen America’s.

This is a general feature of Ricardian models: Smaller countries capture
most of the gains from trade, and if the difference in country size is large
enough, the small country will capture all of the gains from trade.
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Possibilities for immigration. Finally, note that if some workers can move

across borders to chase higher incomes, all of the movement of labor will be in
the direction of the country with the higher labor productivity. Thus, although
comparative advantage governs the direction of trade, in this model if immi-
gration became possible, absolute advantage would govern the pattern of
immigration (provided, of course, that a worker’s productivity is a function
of where that worker works, rather than his or her inherent skill).

In conclusion, comparative advantage does provide a powerful argument

against food self-sufficiency as a development strategy. More generally,
comparative advantage provides one powerful explanation for the fact of
trade: Countries differ in their relative productive abilities, giving rise to
different relative prices in the absence of trade and thus an incentive to ship
commodities across borders. The Ricardian model treats these productivity
differences as coming from exogenous and immutable differences in know-
how or technology, but a similar story can emerge from many different
sources. Comparative advantage can arise from differences in legal institu-
tions, in labor-market frictions, in climate, in educational levels, in accumu-
lated physical capital, or in endowments of land and other natural resources. In
Chapter 6 we will see a model in which comparative advantage arises
through differences in factor supplies across countries; this is called the
Heckscher-Ohlin model.

Now that we are familiar with the idea of comparative advantage as a

reason for trade, the next two chapters will explore two additional reasons for
trade, which will help explain trade that is not compatible with comparative
advantage.

MAIN IDEAS

1.

One key reason for international trade is differ-
ences between countries, and a theory of trade
based on these differences is called a comparative-
advantage theory. The Ricardian model is a com-
parative-advantage theory that is based on differ-
ences in production technology across countries.

A country has a comparative advantage in a good
if its opportunity cost of producing that good is
smaller than its trade partners’ opportunity cost,
which is a statement about the different slopes of
the two countries’ production possibilities fron-
tiers. Every country has a comparative advantage
in something and a comparative disadvantage in
something.

A country has an absolute advantage in a good if its
workers are more productive in that good than its
trade partners’ workers are. A country could have
an absolute advantage in all goods or in no goods.

In a Ricardian model, comparative advantage
determines the pattern of trade, but absolute
advantage determines the international distribu-
tion of income.

All countries gain from trade in a Ricardian
world, or at least no country loses from trade. In
fact, every person gains from trade in a Ricardian
world, or at least no person loses from it. In this
model, small countries capture most of the gains
from trade, and if they are small enough they
capture all of them.

In this model, small countries specialize completely
in equilibrium. If a large country does not specialize
completely, it does not gain from trade.

The logic of comparative advantage argues
against a policy of using import restrictions to
advance the goal of food self-sufficiency.



| 28 | SHOULD NIGERIA STRIVE FOR SELF-SUFFICIENCY IN FOOD?

WHERE WE ARE

We have now added the first comparative advantage model to the family wee of trade models.

Comparative advantage

Countries differ by
Technology

Ricardian model
(chapter 2)

QUESTIONS AND PROBLEMS

1. In the model in the text, comparative advantage
comes from a pure technological difference
between the countries. Identify some other dif-
ferences that might drive comparative advan-
tage? Provide concrete examples from countries

that are familiar to you.

2. In the model presented in the text, no one in
Nigeria would have any reason to object to
trade. Do you find this realistic? What assumptions
does this depend on? Do you think these assump-
tions are crucial for the idea of the gains from
trade, or for the question of how trade can affect

nutrition?

Consider the following model of trade between
Iceland and Finland. Assume throughout that those
two countries are the only two countries in the
world, at least for purposes of trade. There are two
goods: fish and wheat. Consumers always spend
one fifth of their income on fish and the remainder
on wheat. The only factor of production is labor.
Each Icelandic worker can produce 1 unit of fish or
1 unit of wheat per unit of time, while each Finnish
worker can produce 2 units of fish or 4 units of
wheat per unit of eime. There are 1 million workers

in Iceland and 1.5 million in Finland.

Reasons for trade

Increasing returns to scale

Imperfect competition

Which country has an absolute advantage in fish?
In wheat? Which country has a comparative
advantage in fish? In wheat?

Find the autarky relative price of fish in both
countries (i.e., the price of fish divided by the
price of wheat), and draw the typical worker’s
budget line in both countries.

Derive the relative demand curve relating the
relative demand for fish to the relative price of
fish. Solve algebraically, and then draw the curve
in a diagram with the relative price of fish on the
vertical axis and the relative quantity of fish on
the horizontal axis.

Derive the world relative supply curve and draw
it on the diagram that you created in Problem 5.

Compute the equilibrium relative price of fish
under free trade, and draw the budget lines for a
typical worker in each country. Which country
produces which good or goods? Is there complete
specialization? Who gains from trade?

How does your answer in Problem 7 change if
Finland has 3 million workers instead of 1.5 mil-
lion? Answer verbally; no computasion is needed.
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Why Do Americans Get Their
Impalas from Canada?

SuperStock

1959 Chevrolet Impala Convertible.

3.1 Impalas on the Horizon

The Chevrolet Impala is an iconic American car. In the 1950s, it sported the
extreme tail fins that were the quintessential signature of American automotive
flamboyance. A 1959 Impala low-rider even has a speaking role in the Disney/
Pixar movie Cars, which sentimentally personified famous vehicles. Now, the
updated Impala is ubiquitous on American roads as a handsome and practical
full-size sedan. As of February 2010, the Impala was the fourteenth best-
selling car in the United States, selling at the rate of about 12,000 per month.
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3.1 Impalas on the Horizon

2010 Chevrolet Impala.

It may come as a surprise, then, that this all-American vehicle is actually
Canadian. Every modern Impala is built in the General Motors (GM) assembly
plant in Oshawa, Ontario.

Why, precisely, should this be an imported product? The design and know-
how originated in the United States, so it of course could be produced in the
United States. Canada is certainly not a low-wage country; wages, education,
infrastructure, and standards of living are very similar to what they are in the
United States. It is hardly plausible to argue that Canadians simply have a
comparative advantage in producing Impalas, while Americans have a com-
parative advantage in producing, say, the Cobalt (another Chevrolet sedan,
built in Lordstown, Ohio), or the Buick Lucemne (another General Motors
sedan built at the Detroit/Hamtramck Assembly Plant in Hamtramck, Michi-
gan). Indeed, comparative-advantage theory appears perfectly useless in
explaining the annual shipment of these 200,000-odd vehicles with a price tag
of $21,000 per unit across the border. Clearly, the skills required to build any
one of these imported vehicles are about identical to the skills required to build
the others that are produced in the United States.

To understand the reasons the Impala is imported, we need to understand
two features of the automotive industry: the 1965 Canada-U.S. Auto Pact and
increasing returns to scale. Once the logic of the Impala case is clear, an
important general point about increasing returns and international trade
emerges, namely, that increasing returns is a major reason for international
trade, completely separate from comparative advantage.

First, the Auto Pact. Before 1965, the auto sectors of both the United States
and Canada were protected by significant tariff walls, which raised the cost of
shipping vehicles or parts from either country to the other. As a result, the
major U.S. automakers served most of their Canadian demand from assembly
plants in Canada that duplicated much of the product line they were producing
in the U.S. In 1965, the two govermments, together with the major U.S.
automakers, worked out an agreement under which, in essence, the two
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governments eliminated their tariffs against each others’ automobile and auto
parts exports. One proviso was imposed by the Canadian government in a side
agreement with the automakers: a requirement that the automakers continue to
increase their production of cars and car parts in Canada, following a specified
formula. (See Hervey, 1978, for a concise account.)

Second, increasing returns to scale. An industry exhibits increasing
returns to scale (IRS) if and only if an x% increase in all inputs increases the
output by more than x%. Equivalently, an industry has IRS if an x% increase
in output increases cost by less than x%, thus lowering average cost. IRS is
important in automobile production because running a production line for a
particular model of car requires a tremendous fixed cost. The machines
required for that model of car must be set up in the right arrangement and
calibrated for that model, and all workers on the line must be trained for the
requirements of that model. These costs must be incurred even if only one
unit is to be produced, and so they are indeed fixed costs. These fixed costs
lead to increasing returns to scale over a range of output levels and give the
automaker an incentive to try to concentrate all production of each model in
one location.

An example can illustrate how this works. Suppose that GM has 11 models
of car to produce. Sales of each model are expected to be 200,000 units in the
U.S. market and 20,000 in Canada (since population and GDP are approxi-
mately one-tenth in Canada what they are in the United States). Suppose that
maintaining an assembly line for a given model in a given location requires
a fixed cost of F; that, in addition to the fixed cost, each car produced req-
uires a units of labor in either country; and that labor is priced at the wage w in
both countries. It is easy to confirm that this is an example of an increasing-
returns-to-scale technology: Suppose that a given assembly line initially
is producing Q units per year. Then, total cost for the assembly line is
equal to F+a-w- Q. If we double the output, then the cost becomes
F+2-a-w-Q, which is less than 2(F +a - w - Q). This is the essence of
increasing returns: Doubling the output less than doubles the cost.

Suppose that, initially, tariffs between the two countries are so high that
it is prohibitively expensive to ship any vehicles from one country to
the other. In that case, GM must produce 200,000 units of each model in the
United States to meet U.S. demand, and 20,000 units of each model in Canada,
to meet Canadian demand. Thus, GM must maintain 22 assembly plants,
11 on each side of the border, and its total costs are equal to 22F +w -a - 11 -
220,000 = 22F +w - a - 2,420, 000.

Now suppose that the Auto Pact comes into effect, creating free trade
between the United States and Canada in automobiles, and assume that there
are no transport costs or other trade impediments between the two countries.
Assume that GM is bound by the constraint that it must produce at least as
many cars in Canada as it did before the Auto Pact, and assume, too, that, for
political reasons, it is also required to produce at least as many cars in the
United States as before the Pact. The company can now reallocate its pro-
duction in the following way: It can keep 10 of the assembly lines in the United
States, dropping one of them; close out 10 assembly lines in Canada, keeping
only the model that is being shut down in the United States; and increase
production at each plant in both countries to 220,000. This would keep output
in Canada unchanged compared to output before the Auto Pact, since before
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the Pact there were 11 plants in Canada, producing 20,000 units each, for
output of 220,000, while now there is one plant, producing one model, and it
produces 220,000 units. In the United States, before the Pact, production was
200,000 at each of 11 plants, for a total of 2,200,000. After the Pact, it
is 220,000 at each of 10 plants, for a total of 2,200,000. Thus, the total number
of cars produced in each country is the same as it was before. Furthermore, the
same total number of units of each model car is being produced as before the
Pact. However, since GM is now maintaining only 11 assembly lines instead of
22, its total costs are 11F +w-a-11-220,000 = 11F +w - a - 2,420, 000.
This is less than the costs it incurred before the Pact, by 11F.

Clearly, GM has a powerful incentive to reallocate its production in this
way, concentrating all production of each model in one location and distrib-
uting the finished cars to customers in both countries from that location. It
allows the company to produce the same number of cars with only half the
fixed costs, thus saving the company a lot of money. Notice as well that after it
reallocates production in this way, the company will ship 200,000 units of one
model from Canada to the United States and 20,000 each of 10 other models,
or 200,000 units, from the United States to Canada. Thus, we have moved from
an arrangement with no trade at all to an arrangement that generates a large
amount of trade—200,000 vehicles in each direction per year. The point is that
increasing returns to scale creates a motivation for trade by encouraging the
concentration of production of each good in a single location.

This is more or less what actually happened in the case of the Canada-U.S.
Auto Pact. Following the enactment of the Pact, the number of models pro-
duced in Canada dropped sharply, but the number of each model produced in
Canada rose sharply, with a substantial portion of each plant’s output going to
export. This led to a dramatic explosion of trade between the two countries,
both in completed vehicles and in parts. This is illustrated in Figure 3.1, which
shows U.S.—Canada automotive trade from 1960 to 1974. The two upper
curves show U.S. exports of cars and U.S. exports of trucks and buses to
Canada, respectively. The two lower curves show the corresponding figures
for U.S. imports from Canada (for convenience, U.S. imports from Canada are
shown as negative values). Before 1965, trade in both directions and both
categories was negligible, but after the Auto Pact came into effect in that year
trade in both directions exhibited explosive growth, totaling 1.6 million
vehicles in 1974. Over this period, U.S. car and truck exports to Canada
increased tenfold in value, while Canadian car and truck exports to the United
States increased fortyfold (Hervey, 1978, p. 21). Figure 3.1 forcefully
demonstrates the importance of increasing returns for trade: All of the rise in
trade in that figure is due to IRS.

Increasing Returns More Generally

The example of the Impala shows that increasing returns can have an enor-
mous effect on trade, generating trade in cases in which the concept of com-
parative advantage is irrelevant. The principle applies to many other industries
beyond the auto industry and is crucial to understanding modern international
trade. To explore the implications of IRS in trade more fully, we need to
distinguish three types of IRS.
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FIGURE 3.1
U.S.-Canada
Automotive Trade,
1960-74.
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Source: USITC (1976, Tables 43, 50, 74 and 76).

First, if increasing one firm’s inputs by x% increases that firm’s output by
more than x%, the firm exhibits internal IRS. As we have seen, one source of
internal IRS is a simple fixed cost of setting up and maintaining a firm, plant,
product line, or assembly line. Note that internal IRS shows up diagrammat-
ically as a downward-sloping average cost curve.

Second, if increasing one firm’s inputs by x% increases that firm’s output by
no more than x%, but increasing the inputs of all firms within the same
industry within the same country by x% increases all of their outputs by more
than x%, then the industry exhibits external national IRS.

Third, if increasing all of the inputs to firms within the industry worldwide
by x% increases outputs by more than x%, the industry exhibits external,
international IRS.

In this chapter, we focus on internal IRS; the external versions will come up
later and will be central to the discussion of trade and economic development
in Chapter 9. It should be noted that internal IRS is not in and of itself any kind
of market failure, but since it is inconsistent with perfect competition, it
implies imperfect competition, which itself is a form of market failure.

The example of the Impala makes the point that internal IRS can be a
powerful reason for trade. In the next three sections we will expand on
the point by looking at some additional international implications of IRS: the
effect of IRS on corporate strategies for penetrating a foreign market (Section 3.3),
the rise of monopolistic competition and intraindustry trade (Section 3.4), and the
effect of trade on productivity (Section 3.5).
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How to Tackle Europe: Trade versus FDI

Let us return to the topic of General Motors. Since the 1930s, one big piece of
the company’s strategy has been to maintain a major presence in Europe; on
average the company supplies approximately 9% of the continent’s cars.
A major strategic question then is as follows: Would it be more profitable for
GM to supply cars to Europe as exports, or would it be better to make cars in
Europe for the local market? This decision is crucially affected by con-
siderations of IRS.

The following thought experiment can show why. Suppose that you are the
CEO of a corporation in country i #rying to tap the market in some foreign
country, j. You have two options: You can continue to produce in your home-
market production facility and export to j, or you can set up a subsidiary in j to
produce your product and sell to the j-market from that subsidiary. In order
to decide which strategy to use, you must trade off the effects of increasing
returns (which call for concentrating production in one location and exporting
to meet the foreign market) against tariffs and transport costs (which argue in
favor of setting up the subsidiary).

For concreteness, suppose that the foreign market has a demand for your
product that can be summarized by the demand function Q(P), a decreasing
function of the price, P, that you charge in the foreign market.

On one hand, you can set up a subsidiary in j at a cost F, after which you can
produce with &/ units of labor per unit produced. The labor in country j costs w/
per unit.

On the other hand, you can ship products to j by paying a sransport cost of
k(d") per unit, where d¥ is the distance from i to j and k() is an increasing
function. Country j also has an import tariff, which requires that you pay the
government there an amount ¢ for each unit that you ship to consumers in j.
Production in i requires a’ units of labor per unit of output as well, which costs
w' per unit. Crucially, there is no fixed cost to production in i for the j market,
because the home production facility has already been set up and is going to be
maintained to satisfy country-i consumers, regardless of the decision on how
to serve j.

Thus, to serve j’s customers through a subsidiary requires a fixed cost of F
and a marginal cost of w * &. To serve j’s customers through exports requires
no fixed cost, but a marginal cost of w - @’ + k(d¥) +¢.

Using the export strategy, you will need to choose the price, P/, that you
will charge customers in j, to maximize:

(P — [Wd' + k(d¥) + 1)) Q(P)),

producing a maximized profit that we can label IT*?”"(w'a’,d¥,t). Clearly,
IT1°P°" will decrease if w'a’, d¥ or t is increased. On the other hand, using the
FDI strategy, you will need to choose P to maximize:

(P —w -d)Q(P)) - F,

producing a maximized profit that we can label II"” (W@, F). Clearly, IT™™
is decreasing in w/a@/ and F.
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Your best option is to export when II*?°"(widi,d¥,t) > I (wd, F).
Holding the other variables constant, you will find this to be true when:

1. The unit labor cost of production in country j, w/d/, is very high;
2. The distance between the two countries, d?, is low;

3. The tariff, ¢, charged by the government of country j is low; or
4.

The fixed cost, F, to setting up and maintaining a subsidiary is high.

GM'’s Europe strategy is easily understood along these lines. Because of
European tariffs and transoceanic transport costs, GM does not export many cars
to Europe, but it does produce a large number in Europe for the local market,
mostly through its Opel subsidiary, which it purchased in 1929. However, within
Europe, its production is concentrated in a fairly small number of locations. For
example, the Opel Vectra model is produced entirely at the assembly plant in
Riisselscheim, Germany. In 2006, GM produced 126,088 Vectras there and
shipped them all over Europe. Essentially, between the United States and
Europe, which have large transport costs and significant tariffs, trade costs are
the dominant factor (see points 1 and 3 above), and the company has chosen local
production for the European market instead of trade. However, within Europe,
with smaller distances and with zero tariffs between European Union member
countries, IRS is the dominant factor (point 4), and the company chose to export.
As a result, GM does not export much to Europe from the United States, but it
does export large numbers of vehicles from Germany to France, from Spain to
Germany, and so on. Once again, trade can be driven by increasing returns.’

These predictions do describe corporate behavior fairly well more generally
as well. For example, Brainard (1997), in a study of U.S. multinationals over a
broad range of manufacturing industries, found that a U.S. firm is substantially
more likely to serve a foreign market through trade rather than through a
subsidiary if the foreign country has low tariffs (low ¢ in our model), if
transport costs are low (low d¥ in our model), or if the industry is characterized
by large increasing returns to scale (large F in our model).?

On a Smaller Scale: Trade and Increasing
Returns in Furniture

The presence of IRS in the automobile industry is hard to ignore because the
indivisibilities of that industry result in gigantic plants of several thousand
employees, each plant turning out many thousand vehicles per year. These
indivisibilities are probably the main reason that in each country at most a
handful of automakers exist. However, the same principles apply to industries
with much smaller indivisibilities, in which fairly small enterprises can coexist
by the hundreds. One example is furniture. The United States exported $1.919
billion worth of furniture to Canada in 2001, and Canada exported $3.974

1'We could also add to this simple model the possibility that some firms are more efficient than others.
Helpman, Melitz, and Yeaple (2004) show that in such a model, ceteris paribus, it is the more pro-
ductive firms that choose FDI.

2 That study did not examine the role of labor costs, wia/. In general, the empirical literature has not
found a swong connection between these FDI/trade decisions and labor costs, possibly because it is
difficult to measure & in a way that is useful for a statistical study.
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billion worth back to the United States.? This wade is not dominated by three or
four giant firms, but rather by a large number of small and medium-sized
enterprises, often firms with a distinctive style to offer. For example, Baronet
is a medium-sized Canadian firm that produces its own designs, which are
offered in showrooms throughout the United States. Here is its Java dining set,
built out of simple rectangles with a slight and elegant curvature that the
company says is a hint of Asian influence.

John Wiley & Sons

On the other side of the border, L. and J. G. Stickley is a firm producing
high-quality wooden furniture in a factory in Manlius, New York. It built its
reputation over more than a century, centered on traditional designs such as
this Mission dining set, influenced by the Arts and Crafts movement in early
twentieth-century design:

John Wiley & Sons

3 These figures come from customs bureau data, as processed and documented in Feenstra, Romalis, and
Schott (2002). “Furniture” is defined here as major Standard Industrial Classification (SIC) category 25,
which includes fixtures.



WHY DO AMERICANS GET THEIR IMPALAS FROM CANADA?

FIGURE 3.2

These two dining sets would look identical in the data—wooden dining
table plus matching chairs—and yet they are strikingly different in style and
would appeal to different consumers. The point is that furniture is not a
commodity, but a designer product. This implies that what each firm produces
is different from what all other firms produce, even in such a narrowly defined
category as a “dining table” or a “dining-room side chair.” As a result, each
firm needs to incur a fixed cost to create its own designs, as well as to set up
and maintain production facilities, so there are two different reasons for
internal IRS in the furniture business. Furthermore, each firm—even if it has
no more than 1% of the market—has a certain amount of market power. If the
Stickley Company were to raise the price of its Mission dining set by 10%, for
example, it would know that it would lose some of its customers to competing
firms, but not all of them, because no one else produces the same product.

A good model to approximate industries like this one is the monopolistic
competition model, formulated by Harvard economist Edward Chamberlain in
the 1930s. The key features of this model are as follows:

1. A large number of sellers compete, all with the same cost structure and
none with a significant market share.

2. Each seller produces something distinctive, so that it is a monopolist in
its unique product.

3. There is free entry, so that all producers make zero profits in
equilibrium.

A diagrammatic exposition is presented in Figure 3.2. This is the decision
problem for one firm—say, Baronet, deciding how to price its Java line.
The firm’s marginal and average cost curves are shown as MC and AC. The
downward-sloping curve is the demand curve for Java dining-room sets
conditional on the number of other furniture firms in the industry. If more firms
were to enter with their own designs, at a given price Baronet would lose
some customers to them, and so the demand curve would shift to the left.
If some firms shut down, the demand curve would shift to the right.

The firm chooses its optimal price by setting marginal cost equal to mar-
ginal revenue, which is represented by the curve MR. This yields a price and
quantity for the Java dining set equal to P* and Q*, respectively. Importantly,

Price per dining set

Baronet’s marginal
cost, MC

Baronet’s average
cost, AC

Baronet’s demand
Baronet’s for Java dining sets
marginal
revenue, MR

Monopolistic Competition. o Number of dining sets
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at this point we have P* = AC, so that profits are equal to zero. If this was
not the case, so that, for example, we had P* > AC at Baronet’s optimum,
then that would mean that Baronet is receiving positive profits, which would
imply that other firms could enter and also make a profit. The result would be
entry, shifting Baronet’s demand curve to the left, until profits are equal to
zero. Similarly, if P* < AC at Baronet’s optimum, Baronet and other firms
would be incurring losses, which would lead to exit, shifting Baronet’s
demand curve to the right until zero profits are restored.

Put differently, the number of firms adjusts until the product-specific demand
curve in Figure 3.2 is tangent to the average cost curve. If the demand curve is
everywhere below the AC curve, there is no way the firm can choose a price and
quantity combination that the market will bear that will also allow the firm to
break even. If the demand curve cuts through the AC curve at any point, then the
firm has the option of choosing a price-quantity combination that the market will
bear and that will result in P* > AC and therefore strictly positive profits. The
only way the zero-profit condition imposed by the free-entry condition can be
satisfied is with a demand curve that is exactly tangent to the AC curve.

It should be noted that the equilibrium is necessarily in the downward-sloping
porton of the AC curve (because the demand curve must be tangent to the AC
curve). The lowest point on the AC curve is often called the point of minimum
efficient scale because that is the quantity at which average cost is minimized.
Therefore, a monopolistic-competition equilibrium always produces below
minimum efficient scale. This can be interpreted loosely as the cost of providing
product variety: If the number of firms was reduced by 10% and each firm pro-
duced 10% more output, total output would be unchanged and average costs
would go down, but consumers would have less variety from which to choose.

Analyzing equilibrium fully in a model of this sort is rather beyond our
scope, but we will offer an informal summary of what happens when such a
model is opened to trade.* First, for simplicity, consider a model with two
identical countries (with the possible exception that one country may be larger
than the other). Suppose that one industry, the furniture industry, is monop-
olistically competitive and that initially trade in furniture is blocked. Now,
allow free trade. The first thing to observe is that Baronet is likely to have to
deal with some firms that have a style similar to its own, which it could pre-
viously ignore. Consumers who like that type of fumiture now have more
options that appeal to them than they did before, so now Baronet has to
be more concerned that it will lose more of those consumers if it raises its price
than it would have before. In other words, the demand for each firm’s product
will be more elastic than it was before trade was allowed. As a result,
Baronet’s demand curve will be flatter than it was before, as depicted in
Figure 3.3(a). This implies that Baronet will price its dining sets closer to
marginal cost (with the new price marked as P*¥), selling a higher quantity
than it did before (marked as O**).

Figure 3.3(a) does not show the new equilibrium, however. The reason is
that these same changes are facing every firm in the industry on both sides of
the borders, and with each firm similarly cutting its price and selling a larger
quantity, Baronet’s demand curve will shift inward, as indicated by the arrows.

* Interested readers can pursue a detailed analysis of trade in these models in Helpman and Krugman
(1987).
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FIGURE 3.3(a)

The Effect of Trade with
Monopolistic Competition:
Before other firms have
adjusted prices, and before
entry or exit.

FIGURE 3.3(b)

The Effect of Trade with
Monopolistic Competition:
Allowing for all firms' price
adjustment, and entry and
exit.
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If this industry-wide price-cutting goes far enough, Baronet (and all other firms
in the industry) will start to lose money, which will induce exit of firms,’
shifting Baronet’s demand curve back outward until Baronet can once again
break even. Thus, in the trade equilibrium each country has fewer fumiture
makers, even though each consumer now has access to a greater variety of
fumiture (since each consumer can now choose from varieties produced in
both countries). The new equilibrium is shown in Figure 3.3(b), which looks
just like Figure 3.2, but with a flatter demand curve, higher quantity, and lower
price per firm (marked, respectively, as Q*** and P***).

5 This is the outcome in the best-known formulations of these models, but it is conceivable that one can
construct an example in which price-cutting is less vigorous and so entry results instead of exit. See
Helpman (1981) for a very thorough mathematical analysis of the version described here. That analysis
shows that the total number of firms goes down following trade, but each consumer has access to a
larger number of varieties from which to choose because he or she has the option to choose a foreign
variety.
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The upshot is that each furniture producer sells some of its product to
Canadian consumers; each Canadian producer sells some of its product
to American consumers; some fraction of producers in both countries shut
down; the price of each furniture line is closer to marginal cost, since the
market is more competitive now and each product’s demand curve is more
elastic; and each consumer benefits from a greater variety of furniture designs
from which to choose, as well as from lower prices due to the increase in
competition. No one in either country loses from trade; even the owners of the
fumiture firms that closed down are not hurt because, due to the zero-profit
condition, they were simply eaming the opportunity return on their capital,
which they will now eam in some other industry. Consumers benefit both from
lower prices on fumiture and from more variety.

This is a story with no comparative advantage (owing to the assumption that
the countries are identical except for scale), and yet it is a story of trade. The
reason is that each furniture producer has something unique to sell, so some
Americans wish to buy from Baronet and some Canadians wish to buy from
Stickley. This kind of trade is called intraindustry trade, meaning trade within
an industry (dining sets headed in trucks south across the border at the same
time other dining sets are headed in other trucks north across the border). This
is in contrast to what we discussed in the previous chapter with Nigeria, for
example, where cocoa was being exported in exchange for rice; such trade is
called interindustry trade, or trade across industries.

To make the concept precise, suppose that exports by industry & in country
i to country j, measured in dollars, are given by x;. Then total trade between
the two countries is equal to Xx} + x;, while for each industry net trade is
equal to the absolute difference between shipments from i to j and shipments in
the opposite direction, or |x;f —x) | As aresult, interindustry trade as a fraction
of total trade between i and j is given by:

Sl — o
interindustry;; = M

We can then compute the fraction of trade between i and j due to intraindustry
trade as:

intraindustry; = 1 — interindustry;;.

In general, trade with other industrial countries tends to be mostly intrain-
dustry, while its trade with Third World countries tends to be much more
interindustry. For example, by this measure manufacturing trade with Canada
is 60% intraindustry, while trade with Nigeria is 2% intraindustry.®

Adding Heterogeneity: The Melitz Effect

Needless to say, the assumption in the monopolistic competition model above
that all firms are equally productive is wildly unrealistic. What happens if we

6 Based in 4-digit SIC-level trade data, again from Feenstra, Romalis, and Schott (2002).
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allow for the obvious reality that some firms are better run and more pro-
ductive than others?

A paper by Melitz (2003) presents a famous exploration of this question.
Melitz modified the monopolistic competition model of trade by allowing
firms to differ in their marginal cost, making it a heterogeneous-firms model,
and he also complicated things a bit more by adding dynamics: Over time,
some firms die off, and they are replaced by new entrants. A last, important
assumption is that each firm must pay a fixed cost in order to export (it must
learn about the foreign market, adapt its product to suit local regulations,
develop a distribution network, and so on). But the key assumptions that each
firm has internal increasing returns and produces a unique product are
unchanged.

The main conclusion from this model is as follows. First, in any equilibrium,
a more efficient firm, with its lower marginal cost, will produce and sell more
output than a less efficient firm. Firms below a given productivity threshold drop
out of the market altogether—with increasing retums, production on a very
small scale is unprofitable because it does not generate enough variable profit to
justify the fixed cost. Second, when trade is opened up, only the most efficient
firms will pay the fixed cost required to export. (It is worthwhile to pay the fixed
cost only for a firm that will export enough output to justify it, and only a low-
marginal-cost firm will export that much output.) As a result, when trade is
opened, all firms will be hit by import competition, but only the most productive
firms will enjoy the offsetting benefit of export sales.

Therefore, with the coming of trade, all but the most productive firms face a
drop in profits and reduce their output. Some at the bottom of the productivity
range drop out of the market altogether, even though their productivity would
have been enough to survive under autarky. At the same time, the most pro-
ductive firms start to export and benefit from the exit of the less productive
firms as well as the reductions in output by marginal firms that remain. The
most productive firms thereby make higher profits and sell more output than
they would have without trade.

The outcome is important: Trade causes the most productive firms to
export and expand, while less productive firms serve the domestic market and
shrink, and the least productive firms drop out entirely. This all implies that
globalization raises productivity, partly because the least productive firms
drop out, but also because among the surviving firms the market share of the
more productive firms rises at the expense of the market share of the less
productive. We can call the combination of these two changes and the
resulting improvement in productivity the Melitz effect.

This outcome can be illustrated as in Figure 3.4. In the notation of the
model, a firm that wants to produce g units of output must hire f + g/¢ units of
labor, where f > 0 is a fixed labor requirement, the same for all firms, and
¢ > 0 is the marginal product of labor, which is constant for each firm but
varies from firm to firm. Thus, ¢ is a measure of the firm’s productivity. In
addition to the fixed labor requirement f for production, a firm must pay a fixed
cost plus transport costs in order to export. These fixed costs are the same for
all firms. Only firms with a high enough value of ¢ will enter the market; only
firms with a high enough value of ¢ will export; and the higher a firm’s value
of ¢ is, the more it will produce and the higher its profit will be. Figure 3.4
shows how much a firm will produce given its value of ¢. Firm behavior under
autarky is shown by the black line. In autarky, firms with a value of ¢ below
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the cutoff value ¢# do not enter the market at all; those with a value above the
cutoff value do enter, and the more productive they are, the more they produce,
as indicated by the upward slope of the line. Firm behavior under free trade is
shown by the blue line. Under free trade, firms with a value of ¢ below the
cutoff value ¢* do not enter the market at all (and any such firm that has
entered in the past will exit); those with a value above ¢* do enter, and the
more productive they are, the more they produce. In addition, under trade,
firms with a value of ¢ below the cutoff value ¢} do not export, and so their
output is lower than it would have been in autarky, while firms with a value of
¢ above the cutoff value ¢¥ do export, and so their output is higher than it
would have been under autarky. Note that ¢} < ¢*, since trade is tough on
marginally profitable firms, who suffer from import competition and do not
export, resulting in a higher cutoff productivity for entry in a trade equilibrium.

These changes in equilibrium resulting from trade together create the
Melitz effect described above. Trade causes lower-productivity firms to drop
out (as indicated by the fact that ¢} < ¢*), and among surviving firms, it
causes the more productive to increase their market share at the expense of the
less productive (as indicated by the fact that the blue line lies below the black
one to the left of ¢} and above the black line to the right of ¢¥). Both of these
effects imply that the average firm productivity will rise as a result of trade.

These predictions come out of a particular theoretical model, but they
actually have quite good empirical support. For example, Bernard and Jensen
(1999, pp. 5—6) showed that in 1992 data, firms that engaged in exporting had
on average 88% more employees and 13% higher total factor productivity than
firms that did not export. This is consistent with the Melitz prediction that only
more productive, and hence larger, firms will choose to export.

For another example, Trefler (2004) studied data on Canadian manu-
facturing before and after the 1988 Canada-Free-Trade Agreement
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MAIN IDEAS

The observations on the importance of increasing
returns to scale can be summarized as follows.

1. IRS generates a motivation for international

(CUFTA) was enacted. The agreement reduced and eventually eliminated each
country’s tariffs on the other country’s manufactures. Since tariffs for different
products were initially at different levels, moving them all toward zero created a
larger change in tariff for some industries than for others. (For example, we have
already seen that each country had zero tariffs on the other country’s auto
products due to the auto pact, so the CUFTA had no liberalizing effect on trade
in the auto sector.) This does not exactly match the Melitz theoretical model
because Canada and the United States did not move from autarky to free trade,
but rather liberalized existing trade by reducing trade barriers. However, the
theory still predicts the same sort of effects in this case: If the markets are
monopolistically competitive with heterogeneous firms, mutual tariff reduc-
tions should intensify competition, increasing productivity.

Across industries, Trefler found a strong correlation between the size of the
tariff drop and the change in labor productivity. He concluded that in the most
affected industries, eliminating the tariffs had resulted in an annual
improvement in labor productivity growth of 1.9% for the industries with the
higher initial tariffs (Trefler, 2004, p. 880). This is an enormous number.’
However, within each plant, the effect on labor productivity growth was only
half as much. This suggests that much of the productivity improvement Trefler
found was due to more efficient plants gaining market share at the expense of
less efficient plants, or the exit of less efficient plants. The results are entirely
consistent with the Melitz effect.

cars for the European market in Europe rather
than in the United States.

4. If internal IRS is present in an industry but fixed
costs are low enough to allow for a large number

trade, even when there is no comparative
advantage, because it creates a reason to con-
centrate production of each good in one place and
serve customers in all locations from that place,

of small producers; if entry is free and if each of
these producers produces a unique good, then the
model is called monopolistic competition.

as GM does with the Impala (and most other S. Monopohstl.c com.p.etmon implies intraindustry
trade, and in addition benefits from trade that
models). . . . .

include lower price/marginal cost margins and

2, There are three kinds of IRS: internal, external greater product variety for consumers.

national, and external international. . . ..
6. If firms in a monopolistically competitive market
3. A corporation that is trying to decide how to differ in their productivity, and if exporting requires

serve a foreign market, either through exports or
by production in the local market, must trade off
trade impediments such as tariffs and transport
costs against IRS. If IRS is the dominant factor, it
will export, as GM does from its plants in Spain
and Germany to the rest of Europe. If tariffs and
transport costs are dominant, it will produce in
the foreign market, as GM does by producing its

a fixed cost, opening up international trade can have
the additional benefit of improving productivity.
This is so because trade benefits large, efficient firms
that export, leading them to increase at the expense
of small, less efficient firms that produce only for the
domestic market, and because the least efficient
firms drop out of the market. This can be called the
Melitz effect and has quite good empirical support.

7 What is meant here is an increase in 1.9 percentage points. For example, for an industry that would
otherwise have had 1% annual productivity growth, it implies an increase to 2.9%.



Questions and Problems

WHERE WE ARE

We have added internal-increasing-returns to scale models to the family tree, which includes both single-firm
models and monopolistic-competition models.

Comparative advantage

Countries differ by
Technology

Ricardian model
(chapter 2)

QUESTIONS AND PROBLEMS

1.

Your firm wants to sell its product in each of
several foreign countries, and you must decide
whether to do so by exporting or by producing
locally for that market through FDI. Suppose that
in each country the demand for the product is the
same, and is given by:

Q=100 - P,

where P is the price your firm charges in that
country in dollars and Q is the quantity sold
there. In addition, the marginal cost of production
in any country is the same and is equal to $20 per
unit. Wherever you choose to produce, your firm
is a monopolist. To produce in a foreign county,
your firm must incur a fixed cost equal to $79. On
the other hand, to produce in your home country
and export to a country that is d miles away
requires a transport cost of d/5,000 dollars per
unit shipped.

For what range of values of d will your profit-
maximizing decision be the export option? The
FDI option?

Suppose that one of the countries discussed in
question (1) imposed a tariff, or a tax on imports,
which your firm must then add to the cost of
exporting to that country. The tariff does not
apply, however, to any units you produce in

Reasons for trade

Increasing returns to scale

Imperfect competition

Monopolistic
competition
(chapter 3)

Internal increasing
returns (chapter 3) / ~~=weac_---

that country to sell to its consumers directly.
Suppose that you initially were exporting to
that market, but the tariff is set high enough
that you decide to switch to an FDI strategy.
(This is often called tariff-jumping FDI.) What
price will you now charge consumers in that
country for your product? Is this tariff-induced
change likely to be beneficial to that country?
Should every importing country try this, or could
it backfire?

In the model of reallocation of production under
the Auto Pact in Section 3.1, we have assumed
that GM takes the wage in each country as given.
Suppose that the market wage, w, is unaffected
by whatever happens in the auto industry and that
workers can easily find a job in the other indus-
tries at that wage.

(a) If GM simply pays its workers their opportu-
nity wage of w, then do GM’s workers benefit
from, lose from, or remain indifferent to the
restructuring of production described in that
model (reducing the number of models pro-
duced in each country but expanding output at
each plant)?

(b) Now, suppose that GM workers are union-
ized, so that in addition to receiving their
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opportunity wage they bargain to receive a
fraction of the economic rents the company
generates. Assume for simplicity that the
existence of the union does not affect
the firm’s output and pricing decisions.® Call
the company’s revenues minus the workers’
opportunity cost the bargaining surplus, and
assume that the workers always receive half of
this bargaining surplus (divided up evenly
among the workers) in addition to their
opportunity wage. Will your answer to the
question in (a) be different?

(c) Consider the political incentives of GM
workers to support or oppose the Auto Pact
and the rationalization of production that it
allowed. Will those political incentives be
more closely aligned with the political
incentives of management if the workers are
unionized or if they are not unionized?
Explain.

4. The spreadsheet “bilateral trade data 2001.xls”
records manufacturing trade between the United
States and every other country, broken down into
374 industrial categories (all within manufactur-
ing). The “export” column lists exports to the
partner country, and the “imports” column lists
imports from that country.

Choose a country (other than Canada or
Nigeria) and compute the fraction of manu-
facturing trade with that country that is intrain-
dustry. Briefly analyze your finding. If you
came up with a high number, comment on why it is
so high; if it is low, comment on why it is so low. A
couple of sentences should suffice. If you want to
investigate the composition of trade to help in
interpreting the data, you can look up the meaning
of the industrial categories at http://www.osha.
gov/pls/imis/sicsearch.html.

5. The Melitz effect. Open the spreadsheet “hetero-
geneous firms.xls.” This provides data for a
hypothetical monopolistically competitive mar-
ket with heterogeneous firms. Each firm is num-
bered from 1 to 100 and has its marginal product

® This depends on the model of unions that is used; for example, a
Nash bargaining model in which union and management bargain
over how many units of each model of car will be produced and
sold in each country, and the union wage that will be paid to GM
workeers will imply that the firm’s output and pricing decisions
will be the same as they would have been with no union and a
marginal cost of w-a. See Osbormme and Rubinstein (1990,
pp- 9—17) for a description of the Nash bargaining model,
and pp. 19—20 for an application to union bargaining that has
exactly this feature.

of labor ¢ marked. The common value of the
fixed labor requirement, f, is marked at the top of
the spreadsheet. For each firm, an assumed value
for the finm’s initial quantity produced is marked
as well; assume that this has been derived by
setting each firm’s marginal cost equal to its
marginal revenue. Note that firms with higher
marginal products of labor are assumed to pro-
duce more output.

(a) Compute each firm’s employment of labor
under autarky.

(b) Use this information to compute the indus-
try’s labor productivity (total output per
worker).

(c) Now, suppose that the industry is opened to trade,
andin accordance with the Melitz effect, the least
efficient 15% of the firms drop out. Furthermore,
suppose that firm #54 and all of the firms more
efficient than firm #54 export, while the remain-
der of the surviving firms produce only for the
domestic market. Suppose that exporting firms
increase their output by 10% compared to
autarky, while nonexporters reduce their output
by 10% compared to autarky. Now, redo your
calculations in parts (a) and (b). Interpret your
results. In particular, what happens to industry
productivity and why?

(d) Graph the equivalent of Figure 3.4 to illus-
trate these results.

More on the Melitz effect. Using the calculations
in the previous problem, you can do an
exercise similar in spirit to Trefler (2004). Cal-
culate labor productivity for each firm (once
again, output per worker) before and after trade.
(Ignore the firms that drop out of the market
when trade opens.) Compute the growth rate of
labor productivity for each firm, as a percentage
(100 times the change in productivity, divided by
the initial value).

(a) For how many firms does labor productivity
go down? Why does it go down for these
firns? For how many does it go up? Why
does it go up for these firms?

(b) Now, take the average across firms of the
growth rate of labor productivity. Is average
productivity growth positive or negative?

(c) Compare your result to the effect on industry
productivity computed in the previous prob-
lem. Does average firm productivity move in
the same direction as industry productivity?
If not, then why not?
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Trade and Large
Corporations: Kodak
versus Fuji
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A company with global reach: A shop advertises “Kodak products” in the town of
Safranbolu, Turkey.

4.1 Big Players in the Game of Trade

Many antiglobalization activists argue that globalization is a process rigged
in favor of large corporations, that the benefits accrue to powerful firms that
effectively write the rules, and that ordinary workers or consumers are left out.
One example, whose tone is typical of many others, is a comment by author
James Bruges (2004, p. 102):

Three-quarters of all international trade is in the hands of multinational cor-
porations. It enables them to drive down the cost of commodities (products in
western shops become cheaper), to have more customers worldwide (they can take
profit from customers in poor countries), and to locate their facilities where labour
and environmental standards are low (if unions demand proper wages the MNC
can move to another country). ... Corporate free trade has seen a period of
increasing poverty and social disintegration, alienation, breakdown of democracy,
violent insurgency groups, environmental degradation and new diseases.



4.2 Background on Kodak, Fuji, and the War

Ralph Nader (1999) harbors a similar distrust:

The global corporatists preach a model of economic growth that rests on the flows
of trade and finance between nations dominated by the giant multinationals—
drugs, tobacco, chemical, oil, nuclear, munitions, biotechnology, autos, textile,
banking, insurance and other services. . . . The global corporate model is premised
on the concentration of power over markets, governments, mass media, patent
monopolies over critical drugs and seeds, the workplace and corporate culture.

This is a common theme: that multinational corporations can set the terms
according to which international trade will be conducted and thus receive the
lion’s share of the benefits.

On the other hand, our large corporations sometimes take their turn
claiming to be victims of globalization. Consider the Eastman Kodak
Company, which has twice in the past claimed that its arch rival, Fujifilm of
Japan, has acquired an unfair advantage over Kodak, and has tried to get
governments to block Fujifilm’s efforts to expand its sales in the United States,
in effect protecting Kodak from globalization. In 1993, Kodak filed a com-
plaint with the U.S. International Trade Commission (USITC) claiming that its
arch rival was “dumping,” or selling below cost in the United States, and in
1996 it filed another complaint alleging that Fuji was conspiring to keep
Kodak film from being sold in Japan.

To analyze these questions of who wins in trade when it is dominated by
large corporations, we need a theoretical framework that allows for oligopo-
ly—a market with producers that are large enough that each has some sub-
stantial control over pricing. That will be the contribution of this chapter.
Along the way, two very important ideas will emerge that will apply much
more generally: First, oligopoly is a reason for trade in and of itself because
we can construct an example of a market in which there would be no trade with
perfect competition, but there is positive trade with oligopoly. Second, trade
among oligopolists disproportionately benefits everyone except the oligopo-
lists because trade promotes competition, and competition is one thing that
oligopolists do not want.

Background on Kodak, Fuji, and the War

The world market for photographic film provides a good example of oligopoly
in trade because it is dominated by two producers: Eastman Kodak, based in
Rochester, New York, and the Japanese giant, Fujifilm.

Although Kodak first sold modest amounts of film in Japan as long as a
century ago, the 1970s represented a new era of globalization in photographic
film. The reason is that World War II completely stopped sales of U.S. film in
Japan, and after the war the Japanese government prevented inward foreign
direct investment (FDI) and tightly restricted imports of film. As the restric-
tions were lifted, Kodak’s sales in Japan rose rapidly, from under 3% of the
Japanese market in 1970 to a peak of 11% in 1981 (Tsurumi and Tsurumi,
1999, p. 818). Since then, Kodak has lost considerable ground in the Japanese
market.

Fujifilm is a younger company, having been formed in 1934, but it has long
held a dominant market position in Japan. In 1965, Fujifilm set up a marketing
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subsidiary in New York City, and from that point it put much effort into
developing its sales in the United States. Fujifilm’s U.S. market share rose
from 0.3% in 1973 to 10% in 1984, increasing to 14% in 1994 and to 25% in
1997 (Tsurumi and Tsurumi, 1999, p. 823).

Much of the history of these two corporations is of Fujifilm outflanking
Kodak in various ways. In 1976, Fujifilm introduced the first mass-marketed fast
(ASA 400) color film. In the 1970s, the company pioneered the photoprocessing
“mini-lab,” which allowed one-hour processing of photos at a wide variety of
locations such as drugstores and shopping malls, providing extra convenience to
consumers. In the late 1980s, Fujifilm introduced single-use disposable cameras.
All of these innovations proved extremely popular with consumers and con-
tributed, together with a relentless public relations onslaught, to Fujifilm’s
progressive encroachment on Kodak’s market. Kodak has tried to use anti-
dumping law (a feature of international trade law that will be discussed in
Chapter 8) to seek legal redress for what it has claimed were practices of unfair
trade on Fujifilm’s part. (See Fletcher, 1996, and Finnerty, 2000.)

Richard B. Levine/NewsCom

Fujifilm’s presence over New York City. In the 1970’s, Fujifilm began to pour
resources into public relations, including high-profile sports sponsorships, to
convince U.S. consumers that Fuji film was just as prestigious as Kodak film, so
that they would be ready to buy whichever brand was offered at the lower price.
It worked.



4.3 Introducing Oligopoly

In later years, as Fuji’s market share in the United States increased and the
U.S. market share in Japan fell, Kodak endured some significant financial
losses and reduced its workforce. With both firms increasingly moving toward
digital photography, the market in the future will look quite different from
what it has been in the past.

It is abundantly clear that this industy is not characterized by perfect
competition. Both Kodak and Fuji generally capture about 70% of their
respective home markets, and they certainly do not take price as given. Indeed,
each firm’s strategy includes huge expenditures to shape the market environ-
ment to its advantage, such as Kodak’s attempts discussed above to use legal
proceedings to shape the policy environment and both firms’ extensive use
of advertising, public relations, and promotions to mold public perceptions of
their products (see Brandweek, 1998, for a description of this). Price-taking
firms in a perfectly competitive market would not have an incentive to do those
things. Thus, to analyze the effects of trade in the market for photographic film,
we need to incorporate oligopoly into a model of wade. We will do that now.

Introducing Oligopoly

Do these two industry giants hog the benefits from the globalization of the
market for photographic film? To analyze this question, we will look at
this market through the lens of a model of oligopoly in trade that, although
highly simplified and stylized, fits the key features of this market fairly well."

The market for film in the United States is of course larger than that in Japan
because the United States is a larger economy, but each is large enough to be
an important market to the other country. So for simplicity let us postulate that
they have the same demand curve, given by:

Q = (11 — P)108,

where P is the price of a roll of film in U.S. dollars and Q is the quantity
purchased per year. This is consistent with a market in which each household
has a demand given by %(11 — P) (so the average household would buy five
and a half rolls of film per year if film was free, but only two per year if
the price was $7 per roll), and there are 100 million households total. These
numbers are about the right orders of magnitude.

Assume that Kodak is established as a manufacturer of film with produc-
tion facilities in the United States, and Fujifilm is established with production
facilities in Japan. We will assume that entry of other firms is not possible,
either because of the fixed costs of setting up production facilities or because
of the difficulty of establishing public #ust in an unknown brand. This is a
reasonable approximation, since no significant new competitor has ever
entered this market.? Assume that both corporations have the same production
technology and that both face a marginal production cost of $4 per roll.

1 We will use the model of trade with oligopoly developed in a famous paper by Brander and Krugman
(1983).

2 The obvious exception is the new competition that has resulted from the rise of digital photography,
which has profoundly changed this industry. We are focusing our attention on the pre-digital, silver
halide era to focus on the effects of trade per se, rather than new technology.
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FIGURE 4.1
Autarky in the Market
for Photographic Film.

Autarky

Initially, suppose that trade in film between the two countries is not possible, as
was approximately the case in the mid-twentieth century, until the liberal-
izations of the 1970s (and before Fujifilm had its marketing subsidiary in the
United States). In that case, which is of course autarky in the market for film,
each corporation is a monopolist in its own market.

Look at Kodak’s decision problem. The company must decide how to
maximize profits selling only on the American market with no competition.
The demand curve can be written as:

P=11-(2%x107%)Q. (4.1)
This implies a marginal revenue curve of:
MR =11 - (4%X107%)Q.
Setting this equal to the marginal cost yields:
11— (4X1073)Q =4,

or Q = 175 million rolls of film. Plugging this into the demand curve yields a
price of P = $7.50 per roll. This outcome is represented in Figure 4.1. The
outcome in Japan with Fujifilm is identical.

Thus, under autarky, in each country the domestic producer sells 175 million
rolls to domestic consumers, charging $7.50 each. The resulting consumer surplus
is represented by the dark blue triangle, equal to $(11 — 7.50)(1.75 X 10%)/2 =
$306.59 million in each country, and the resulting profit per firm is represented
by the light blue rectangle, equal to $(7.50 — 4)(1.75 X 10%) = $612.50 million.

Price per roll of film

$11.00 ]\

$7.50

$4.00

Demand curve

550
Millions of rolls of film




4.5 Trade

Trade

Now, we allow for trade between the two countries. We will maintain the
assumption that from the point of view of consumers, Kodak and Fuji film are
identical, so that if the two are not priced exactly the same, the consumers will
buy only the cheaper brand. This is a fairly good approximation, since for
amateur photography the technical properties of the two brands are essentially
the same, and public perception of the two brands is very similar. This is the
result of Fujifilm’s public relations efforts in both countries to overcome
Kodak’s initial advantage in prestige, as documented, for example, in Tsurumi
and Tsurumi (1999), resulting in what marketing specialists describe as the
“commoditization of the market” (Brandweek, 1998). Thus, we will treat Kodak
and Fujifilm as perfect substitutes, and the demand curve will be written as:

PB =11 - (2x1073)0% = 11 — 2% 107%)(¢% + ¢%),
where g%° denotes Kodak’s sales in the U.S. market, g%° denotes Fujifilm’s
sales in the U.S. market, PUS denotes the price of film in the U.S. market, and
QYS = g¥5 + qUS denotes total sales of film in the U.S. market.

Recall that in practice each firm typically sells much more in its home
market than its competitor does. Indeed, since the earliest days of the glob-
alized film market in the 1970s, the ratio of Kodak’s share to Fujifilm’s share
in the United States has been between 3 and 7, and the ratio of Fujifilm’s to
Kodak’s share in Japan has moved in a somewhat higher, but overlapping,
range. This would not be the case if each firm did not have any advantage on its
home turf; in that case, each firm would simply take half of the consumers in
the other firm’s home market. To allow the model to account for these dif-
ferences in market shares, let us assume that each firm must pay a transport
cost of $2 per roll of film sold in the foreign market. Thus, Kodak faces a
marginal cost of $4 in the U.S. market but $4 plus $2 in Japan. Similarly,
Fujifilm faces a marginal cost of $4 in Japan but $6 in the United States.

How do these two firms decide how much to produce, and what price to
charge? We make the following assumptions: That (i) the two firms choose their
quantities in both markets simultaneously; (ii) each firm makes a conjecture
about how much the other firm will sell in each market; (iii) given that con-
jecture, each firm chooses its own quantities in the two markets to maximize its
own profits, understanding how that choice will affect the product price; and (iv)
(the tricky part) each firm’s conjectures about the other’s sales levels are cor-
rect. Assumption (iv) implies that the management of the two firms is rational
and understands both the market and the thought process of the other firm. This
approach was pioneered by French economist Augustin Cournot in a book
published in 1838 and is still the most widely used framework for analyzing
oligopolies of this sort. Accordingly, this is called Cournot competition, also
sometimes called competition in quantities, since each firm makes an assump-
tion about the other’s quantities and chooses its own quantity accordingly.

Suppose, then, that Kodak has a conjecture about the quantity g¥S that Fuji
will sell in the United States. Then, holding that conjecture constant and
varying its own quantity g%° to see the effect on the U.S. price of film, we
derive Kodak’s residual demand curve:

PP =11 — 2% 1078¢%5] — 2 x 1073455,
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FIGURE 4.2
Kodak's Reaction
Function.

The terms in square brackets are beyond Kodak’s control, and so serve as a
constant, or intercept, in the Kodak’s residual demand curve. As a result,
Kodak’s marginal revenue in the United States is:

MRYS = [11 — 2 X 1078¢%] — 4 X 10~84YS,
Equating this with the marginal cost of $4 per roll yields:
[11 —2%1078¢%5) —4Xx1078¢%° =4, so
gs =175 x 108 — 1 g¥5. (4.2)

This is called Kodak’s reaction function in the U.S. market, the function that
shows how Kodak’s optimal quantity depends on its conjecture of what Fuji-
film’s quantity will be. (The term reaction function is somewhat misleading,
since the two firms move simultaneously and Kodak is really responding only
to its conjecture of what Fujifilm will do, not what Fujifilm actually does.)
Kodak’s reaction function in the U.S. market is depicted in Figure 4.2. In this
figure, Fujifilm’s quantity in the United States is the independent variable,
plotted on the vertical axis, and Kodak’s is the dependent variable, plotted on
the horizontal axis. Note that it is a downward-sloping curve with slope equal
to 2 (because, from equation (4.2), Kodak’s quantity falls by 1/2 whenever
Fujifilm’s expected quantity rises by 1) and with horizontal intercept equal to
175 million rolls, which is Kodak’s monopoly quantity.

Repeating this for Fujifilm, which must make a conjecture of what Kodak
will sell in the U.S. market and which faces a marginal cost of $6 in that
market, we derive Fuji’s reaction function in the U.S. market:

1
g7 =1.25%x10° - qus. (4.3)
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The two conditions (4.2) and (4.3) must hold simultaneously, so this is a
system of two linear equations in two unknowns. Solving them yields a value
of 150 million for Kodak’s sales in the United States and 50 million for Fuji’s.
Adding these quantities together yields total sales of 200 million rolls of film
in the U.S. market, which from the demand curve (4.1) implies a price of
$7 per roll of film. This outcome is the Cournot equilibrium and is depicted in
Figure 4.3 as the intersection, a, of the two reaction functions. The equilibrium
in Japan will be identical, with the roles of the two firms reversed.

Note that one quarter of world output of photographic film is now traded,
with exports running in both destinations—despite our assumptions that
the two countries are identical, the two companies’ products are identical,
and there are significant transport costs. Under perfect competition, there
would be no trade in film at all; the price would be $4 per roll in either country,
and no one would have any incentive to incur the $2 per roll cost to ship film
from one country to another. We conclude that trade occurs here entirely
because of oligopoly power, as each firm tries to grab some fraction of the other’s
oligopoly profits by acquiring customers in the other firm’s home market. Thus,
we see that imperfect competition is itself a reason for trade.

Note that in equilibrium, Kodak sells less in the U.S. market than it would
under autarky: 150 million rolls instead of 175 million. However, U.S. con-
sumers consume more than they would under autarky: 200 million rolls,
because the price has been pushed down from $7.50 per roll to $7.00. Fur-
thermore, note that although Kodak’s domestic sales have gone down because
of competitive pressure from Fujifilm, Kodak’s total sales have gone up (from
175 million to 200 million rolls worldwide) because of its 50 million rolls
exported to Japan. The welfare outcome is shown in Figure 4.4, which shows
U.S. consumer surplus in dark blue and Kodak worldwide profits in light blue.
Notice that there are two pieces to the profits: Profits on domestic sales, which
amount to $3.00 per roll sold times 150 million rolls for a total of $450 million,

FIGURE 4.3
Equilibrium with
Trade.



| 56 TRADE AND LARGE CORPORATIONS: KODAK VERSUS FUJI

Price per roll of film

$11.00 p

$7.00F — — = — — —
$6.00 — — —" == T
I
$4.00 | :
! I
: [ Demand curve
I I
FIGURE 4.4 | |
U.S. Welfare with 150 175200 550
Trade. Millions of rolls of film
Price per roll of film
$11.00 Positive:
Erosion of
deadweight loss
§7.50 | — — — — - —2 from monopoly
$7900 FF——————
$6 00 -—————— |
$4.00 = :
Negative: | |
Transport | | :
costs Lo | Demand curve
FIGURE 4.5 I
Net Welfare Effects of : ! I
Trade in the Market 150 175 200 550
for Photographic Film. Millions of rolls of film

and are represented by the taller light blue rectangle; and profits on exports to
Japan, which amount to $1.00 per roll sold times S0 million rolls for a total of
$50 million, represented by the shorter light blue rectangle.

Winners and Losers

Having worked out the equilibrium with and without trade, we can analyze
who benefits from trade, who is hurt by it, and by how much. The net effects on
welfare are shown in Figure 4.5.

The first and easiest observation is that consumers of camera film in
both countries benefit unambiguously. In both countries, trade has pushed the
price of film down from $7.50 to $7.00, allowing consumer surplus to rise
in Figure 4.5 by area A + B.



4.6 Winners and Losers

More complicated is the effect on the two film producers. Comparing
profits in Figure 4.4 with profits in Figure 4.1, we see that Kodak has gained
area C but lost area A + D. They sell at a lower price than they did under
autarky, and they incur transport costs that were not an issue under autarky, but
they both sell a larger quantity; it might appear that the effect of trade on their
profits could be positive or negative. However, we can see, even without
grinding through the numbers, that profits to both firms have fallen as a result
of trade. First, note that under trade, both firms sell 200 million rolls of film
at a price of $7.00 per roll. Under autarky, they both had the option of doing
so (because that is a point on the demand curve), but chose not to, selling 175
million at a price of $7.50 instead. The reason must be that the higher-quantity-
lower-price option was less profitable. Now, under trade, that same higher-
quantity-lower-price option is even less profitable than it was under autarky,
because a portion of the sales are made by export, which entails a transport
cost that was absent under autarky.

This point needs to be underlined. In this market, the oligopolists are the
ones who lose from trade, while everyone else gains. This is because trade
forces the oligopolists to compete with each other—the one thing that oligo-
polists hate.

We might ask: Why do these firms trade, if trading lowers their profits? The
answer is that each of them tries to grab some of the profits enjoyed by
the other in the other firm’s home market, and in doing so, they lower both
firms’ profits. It is thus an example of what game theorists call a Prisoner’s
Dilemma, a situation in which if each player takes the action that is optimal for
itself, the result is an outcome that is worse for both than if neither was able to
take that action. Consider the following table, which shows the two firms’
profits under alternative decisions they might make. Each cell of the table
shows two numbers, Kodak’s profits first and Fujifilm’s second, for a partic-
ular pair of decisions. The first row shows the profits resulting if Kodak
chooses not to export to Japan, and the second row shows the results if Kodak
does export to Japan. The first column shows the results if Fujifilm chooses not
to export, and the second column shows the results if it does. For example, the
upper left-hand cell shows the profits if neither firm exports, which is the same
as the autarky profits. The upper-right hand cell shows profits if Fujifilm
exports but Kodak does not, leaving Fujifilm its autarky monopoly profits of
$612.5 m in Japan plus $50 m profits from exporting to the United States,
while Kodak receives only $450 m from competition over its domestic market.

Fujifilm does not export Fujifilm exports
Kodak does not export $612.5m, $612.5 m $450 m, $662.5 m
Kodak exports $662.5 m, $450 m $500 m, $500 m

Note that if Fujifilm is expected to leave the U.S. market alone, the optimal
choice for Kodak is to export (since $662.5 m from the bottom left-hand corner
is more than $612.5 m from the upper left-hand comer). At the same time, if
Fujifilm is expected to export to the United States, the optimal choice for
Kodak is still to export (since $500 m from the lower right-hand corner is more
than $450 m from the upper right-hand corner). Therefore, no matter what
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Fujifilm is expected to do, Kodak’s optimal move is to export. Similarly, no
matter what Kodak is expected to do, Fujifilm’s optimal decision is to export.
The result is that both firms export, but this brings them from the upper left-hand
corner of the box, with its high profits, to the lower right-hand corner, with its
low profits. This is the essence of what free trade does to this oligopoly.

The exact welfare effects of trade can be computed from Figure 4.5.
Consumer surplus rises by A + B. The change in Kodak profits is equal to
C — A — D, the new profits on exports (C) minus the drop in price on units that
were sold in autarky (A) minus the rise in costs due to the transport cost paid
on units that were sold domestically under autarky but now are exported (D).
Working through the numbers, we see that consumer surplus has gone up by
$93.75 million, while Kodak profits have fallen by $112.5 million.

In this model, U.S. social welfare is equal to consumer surplus plus Kodak’s
profits. Adding up the effects from the previous paragraph, the net effect of
trade on U.S. social welfare is equal to B+ C — D. This has a ready inter-
pretation: The term B + C is the reduction in the deadweight monopoly loss
due to the fact that Kodak now must compete—the efficiency benefit of
pushing price closer to marginal cost. The term D is the loss due to transport
cost on what is in this context redundant and costly overseas shipments. There
is in general no reason to expect the benefit from the trimming of deadweight
loss to exceed the social loss from redundant shipping; indeed, in this case, the
net effect of trade in film on U.S. social welfare is negative, with a loss of
$18.75 million. The same loss is incurred in Japan. Another way of looking at
it is that the corporation loses from trade, consumers benefit from trade; and
the losses incurred by the corporation exceed the gains by the consumers.
Whether or not that means it is a bad outcome is a political and ethical
judgment, but at least in principle, in this model, Kodak would be willing to
pay compensation to consumers to persuade them to reject trade.

Some Other Possibilities

Understanding the basic model, it is now easy to see how the analysis would
change if we allowed for a number of alternative specifications.

(i) A market without transport costs. If we set transport costs equal to
zero, then in the welfare diagram Figure 4.5, rectangle D would shrink to a zero
height and hence a zero area. This would ensure that trade would be welfare-
improving for both countries. In this case, the only effect of trade would be to
remove the monopoly power of the two large firms by forcing them to compete
with one another. In the photographic film case, this is not terribly realistic
since it would also imply that Kodak and Fuji would have equal market shares
in both markets while, as noted above, in practice each firm has had a much
larger share in its home market than its competitor. However, it could be
realistic for other industries. The more general point is that in the case of an
international oligopoly, the lower are the transport costs, the more likely the
consumer benefit of trade is to exceed the corporation’s loss.

(ii) A Fujifilm advantage. For simplicity, we have assumed that both cor-
porations face exactly the same production and transport costs. At one time
that may have been a good approximation, but with Fuji’s rising share of the
U.S. market and Kodak’s declining share in Japan’s since the mid-1980s, it
makes sense to ask how things change if Fuji has an advantage of some sort.
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To take an extreme case, suppose that everything in the model above is
unchanged except that Kodak’s cost of selling in Japan is now prohibitively
high. Then, the equilibrium in the U.S. market is unchanged, but Fuji is now
effectively a monopolist in Japan, both under autarky and under trade. Under
these conditions, Fujifilm gains from trade. It suffers no loss in price or sales in
its home market, but picks up some additional sales and additional profits
in the U.S. market. In addition, Kodak’s loss from trade is greater than it was in
the symmetric model, because it loses profits on its domestic sales and has
no compensation from exports. Recall that we established previously that
with the demand and cost conditions we have assumed, U.S. welfare falls with
trade in the symmetric case studied in Sections 4.5 and 4.6; because Kodak
failed to earn any profit in Japan, this asymmetric case is even worse for U.S.
welfare.

In this asymmetric case, therefore, Japanese social welfare unambiguously
rises from trade, while U.S. welfare unambiguously falls from it (at least with
the demand and cost conditions we have assumed here). One interpretation is
that when Fujifilm enters the U.S. market without a corresponding entrance of
Kodak into Japan, two effects on U.S. welfare result: One, a rise in compe-
tition, which whittles away part of the deadweight loss from monopoly and is
beneficial; the other, a transfer of oligopolistic rent from Americans to Fuji-
film, which is a loss for U.S. welfare. In this case, the latter exceeds the former.

Finally, a note on trade and corporate profits: In Section 4.6, we found that
in the symmetric model, both firms are hurt by trade. This asymmetric example
illustrates that this finding is a consequence of the symmetry in the model.
Again, symmetry is sometimes a realistic assumption, but not always

(iii) Product differentiation. In many oligopolistic industries, the automo-
tive industry for example, every manufacturer’s products are different from
those of any other manufacturers, so trade allows each consumer to benefit
from additional product variety as well as increased competition. This product
differentiation can also result in the large corporations benefiting, on balance,
from trade. Consider the extreme case in which Kodak and Fuji produce
completely different types of film; for example, suppose Kodak film was useful
only for snapshots, while Fuji film was useful only for X-rays. In that case, trade
would extend Kodak’s snapshot-film monopoly to Japan, and Fujifilm’s X-ray-
film monopoly to the United States. Both firms would benefit, and so would
consumers, even though there would be no increase in competition.

(iv) Competition in prices. In this analysis, we have made Cournot’s
assumption: that each firm conjectures what the other’s quantity will be and
chooses its own optimal quantity accordingly, understanding how price would
adjust. Suppose that, instead, each firm conjectures what the other’s price will
be and makes its optimal price decision accordingly, understanding how
quantities will adjust. This is the assumption suggested by Joseph Bertrand in
his 1883 critique of Coumnot’s book, and accordingly is called Bertrand com-
petition, or competition in prices.® In this model, we will see that Bertrand
competition implies that each firm will charge a price of $6.00 per roll (plus or
minus one penny) and serve only domestic consumers. Thus, under Bertrand
competition, the corporations are harmed and the consumers benefit as a result
of trade (just as in the Cournot case), but there is no wasteful shipment of film

3 A full analysis of the Bertrand model can be found in Tirole (1988, pp. 209—211, 234).
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across the ocean. As aresult, each country is guaranteed a social welfare benefit
from trade.

We need two additional assumptions to complete the model. First, assume
that firms must choose a price denominated in dollars and cents and cannot
set a price in fractions of cents. Second, suppose that if a group of consumers
faces a price for Kodak film that is the same as the price of Fuji film, half of
those consumers choose Kodak and half choose Fuji.

Now, we will use an argument by contradiction to show that Fujifilm cannot
charge any price above $6.01 in equilibrium in the U.S. market. To see this,
pick any price above $6.01, say, $6.02. If Fujifilm charges $6.02 in equilib-
rium, then Kodak will undercut that price by one penny, or in other words
charge $6.01. (This is more profitable for Kodak than matching Fuji’s price of
$6.02: Undercutting gives Kodak a profit margin of $(6.01 — 4.00) = $2.01
per roll of film, while matching Fuji’s price gives the nearly identical profit
margin of $(6.02 — 4.00) = $2.02. At the same time, undercutting gives
Kodak the whole U.S. market, while matching Fuji’s price gives each firm half
of the U.S. market.) Thus, Kodak will set its price at $6.01. But that creates a
contradiction: Knowing that Kodak will set its price at $6.01, Fujifilm will not
choose a price of $6.02, because at that price it will make no sales, while if it
matches Kodak’s price of $6.01, it will get half the U.S. market and enjoy a
slim but positive profit margin of $0.01 per roll. This argument by contra-
diction shows that it is not possible for Fujifilm to charge $6.02 in equilibrium.
Identical logic can show that any other Fuji price above $6.01 is also not
possible in equilibrium.

Following this type of reasoning, we see that there are only two possible
equilibrium outcomes: Fujifilm charges $6.01 and Kodak charges $6.00,
capturing the whole U.S. market; or Fujifilm charges $6.00 and Kodak charges
$5.99, capturing the whole U.S. market.* The analysis is parallel in the Jap-
anese market, with Fujifilm the market winner there. More generally, in
Bertrand models with constant marginal costs and identical products, in each
market the equilibrium price is equal to the marginal cost of the higher-cost
producer (to within a penny), and the market is captured entirely by the low-
cost producer.

In summary, in this Bertrand oligopoly, even under free trade, no actual
imports occur: Kodak gets all of the U.S. consumers and Fujifilm gets all of the
Japanese consumers. However, the threat of imports forces each firm to cut its
prices from the monopoly price of $7.50 to $6.00 (plus or minus one cent).
Thus, once again, the oligopolistic firms are hurt by trade and consumers
benefit because trade allows for at least imperfect competition in place of pure
monopoly.

4 A purely technical note is in order here, for the technically minded. Strictly speaking, in a Bertrand
equilibrium Fujifilm could charge any price between $5.99 and $4.01, with Kodak undercutting by one
penny. For example, Fujifilm could charge $5.99 and Kodak $5.98. In this situation, Fujifilm does not
hurt itself by pricing so low because, given the even lower Kodak price, no U.S. consumer will buy from
Fujifilm anyway. We disregard these possibilities as uninteresting, since Fujifilm has no incentive to
offer a price below its own marginal cost and take the risk that its conjecture about Kodak’s price is
wrong and it might accidentally make positive sales. Game theorists call such strategies “weakly
dominated,” and usually assume them away as unrealistic. From here on, we will simply assume that no
firm ever offers a price below its marginal cost.
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MAIN IDEAS

1.

Cournot oligopoly is a model of imperfect com-
petition in which each firm chooses its quantity,
taking as given its conjecture about what quantity
the other firm will choose.

Cournot oligopoly can produce international
trade even when the oligopolists in different
countries produce identical products, neither
country has a cost advantage, and there are pos-
itive transport costs. The reason is that each firm
wants to grab some of the others’ customers, in
order to grab some of the oligopolistic rents that
go with them.

In a symmetric Cournot model, trade lowers the
profits of oligopolists by forcing them to com-
pete, but raises consumer surplus.

If transport costs are high enough, this can result
in social welfare losses from trade, meaning that
the benefit to consumers from enhanced compe-
tition is smaller than the loss in corporate profits.

If one country’s oligopolist has a substantial cost
advantage, wrade can result in gains for that firm

WHERE WE ARE

and its country, but losses for the other firm and
the other country. This is because one effect of
trade in this case is the transfer of oligopolistic
rents from the country without the cost advantage
to the country with it.

If the products produced by oligopolists are not
identical, then trade is more likely to raise oli-
gopolists’ profits and is also more likely to raise
social welfare compared to the case of identical
products.

Bertrand oligopoly is a model of imperfect
competition in which each firm chooses a price,
taking as given its conjecture about what price
the other firm will choose.

Bertrand oligopoly cannot produce international
trade if the oligopolists produce identical products,
neither country has a cost advantage, and there are
positive transport costs. However, in this case
the threat of wade has a substantial effect in each
country, lowering prices and increasing social
welfare.

We have added two kinds of oligopoly model to our inventory of srade theories, Cournot models and Bertrand
models.

Comparative advantage

Countries differ by
Technology

Ricardian model
(chapter 2)

Reasons for trade

Increasing returns to scale

Internal increasing
returns (chapter 3)

Imperfect competition

Monopolistic
competition
(chapter 3)

Oligopoly
(chapter 4)

The other important category of imperfect competition model, monopolistic competition, was introduced in the
previous chapter.
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QUESTIONS AND PROBLEMS

1.

Identify one industry that is best thought of as
perfectly competitive, one that is best thought of
as monopolistic competition, and one that is best
thought of as an oligopoly (staying away from
examples discussed in the text). Explain your
reasoning.

Think of what we lanow about trade and imperfect
competition in the variants we have seen—
monopolistic competition versus oligopoly, sym-
metric versus asymmetric oligopoly, and homo-
geneous versus differentiated products. Under
which of these conditions would we be most likely
to see serious political opposition to a trade
agreement that opens an industry to free trade?
And which party would be opposed?

Consider a model with two countries called
France and Germany. France has one automaker,
called Citroen. Germany has a competitor com-
pany, called Volkswagen. Citroen can produce
cars at a constant marginal cost of $1,000
each. VW can produce cars at a constant marginal
cost of $2,000 each. Within each country, the
demand for cars is given by the same demand
curve:

0 = (18 — P) X (10,000),

where Q is the number of cars demanded in that
country per month and P is the price per car
in that country, in thousands of dollars. Assume
that no one other than Citroen or VW can
transport cars between the two countries, so it is
possible for the price of cars in the two econo-
mies to be different.

(a) Suppose initially that both economies are in
autarky. What will be the price and the
quantity sold in each country?

(b) Suppose that we now have free trade between
the two economies. There is no cost to trans-
porting the cars across borders for either firm.
Suppose that the two corporations set their
quantities in each market simultaneously. For
any given quantity gy that Citroen expects
VW to sell in the French market, find the
profit-maximizing quantity g% that Citroen
will sell in the French market. Using your
answer, draw Citroen’s reaction function for
the French market.

(c) Using logic parallel to (b), draw VW'’s
reaction function for the French market on
the same diagram.

(d) Assume that each firm correctly guesses how
much the other will produce in each market.
What will be the price charged and the
quantity sold in each market?

(e) Analyze diagrammatically the effect of trade
on the profits of the two firms, on consumer
welfare in the two countries, and on overall
social welfare. Do the two countries benefit
from trade? Does anyone lose from it?

4. In the main Kodak-Fuji model of Sections 4.3 to
4.6, we have assumed that the marginal cost of
producing film is $4. Suppose that this marginal
cost arises because each roll of film requires
1 hour of unskilled labor to produce, and the
market wage for unskilled labor is $4 per hour.
Suppose that this market wage is unaffected
by whatever happens in the film industry, and
that workers can easily find a job in the other
industries at that wage.

(a) If Kodak simply pays its workers their
opportunity wage of $4 per hour, then do
Kodak workers benefit from, lose from, or
remain indifferent to the opening of trade in
the film industry?

(b) Now, suppose that Kodak workers are
unionized, so that in addition to receiving
their opportunity wage they bargain to
receive a fraction of the economic rents the
company generates. Assume for simplicity
that the existence of the union does not affect
the firm’s output and pricing decisions.” Will
your answer to the question in (a) be
different?

(c) Consider the political incentives of Kodak
workers to support or oppose free trade in
film. Will those political incentives be more
closely aligned with the political incentives
of management if the workers are unionized
or if they are not unionized? Explain.

5. Recall the discussion in Section 4.7, part (ii), of
trade in which Fujifilm has a cost advantage.
Draw a diagram showing the effect of trade on
U.S. consumer surplus, Kodak profit, and U.S.

% The same reasoning applies as in Question 3 of Chapter 3. For
example, a Nash bargaining model in which union and manage-
ment bargain over how much film will be produced for both
markets, and the hourly wage, w, that will be paid to Kodak
workers will imply that the firm’s output and pricing decisions will
be the same as they would have been with no union and a marginal
cost of $4.
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social welfare in this case. Interpret the welfare
effect in terms of a competition effect, which is
beneficial, and a rent-transfer effect, which is a
loss for the United States. Mark these two effects
clearly on the diagram.

6. Consider a market for CDs in a country called
Home that has only one producer, Music, Inc.
Suppose that the demand curve is given by:

0=100-P,

where Q is the number of CDs demanded in that
country per month and P is the price per CD in
that country. The marginal cost of producing a
CD is $6.

(a) Work out the price, quantity, Music, Inc.’s
profit, and consumer surplus under autarky.

(b) Now, suppose that although Music, Inc. is still
unable to reach any export markets, a foreign
producer is now able to sell in Home. Initially,
the foreign producer sells 2 units in Home.
Assuming that consumers view the foreign
CDs as perfect substitutes for Music, Inc.’s
CDs, and assuming that Music, Inc. takes as
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Why Did the North Want a
Tariff, and Why Did the South
Call It an Abomination?
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A New England textile mill, c.1819.

A Cold War before the Hot War

The nightmare of the American Civil War (1861 —1865) was foreshadowed by
seven decades of increasing tension between the states of the North and those of
the South. Some of the points of conflict are well known from standard American
history textbooks: The Southern economy was based on slavery, which was
banned in the North. Northerners wanted slavery to be banned in new states and
territories, while Southemers wanted it legal there. Northerners wanted to protect
fugitive slaves who made it to the North, while Southerners wanted to impose
rules preventing such protection. Overall, political currents in the North ran
increasingly toward antislavery sentiments; although Abraham Lincoln promised
he would not try to end slavery in the South when he was elected president in
1860, many Southerners did not believe him, and his swong stand on fugitives and
on slavery in the territories convinced many of them to support succession.
These tensions springing from the issue of slavery are well known. However,
another important source of conflict between North and South is much less
familiar: tariff policy. During the early nineteenth century, Congress several
times established high import tariffs, which Northern politicians supported and
Southern politicians bitterly opposed. This disagreement over tariff policy
resulted in a constitutional crisis of its own, with the state of South Carolina at
one pointin 1832 threatening to violate the tariff law and even perhaps to secede
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over the issue. Here we will analyze some of the key economic features of this
dispute, showing how it is fairly easy to understand within a comparative-
advantage framework. In order to do so, we need to add one important element
to the model we already have.

The Ciranger Cnlleainn. New Yok

TG T ENT AT

First, some background. The early U.S. economy was agricultural, and
Americans imported virtually all of their manufactured goods from Europe,
especially England. Dunng the early 1800s, particularly in New England,
entrepreneurs expermented with manufacturing, with cotton textiles and later
woolen textiles as the key products. Taussig (1914, p. 27) reports that as of 1803
there were four cotton textile factories in the United States. From this tiny base,
the industry grew rapidly, although by 1840 the share of the New England labor
force employed in large-scale manufacturing was still not quite 15%. Most
manufactures, including textiles and apparel, were still imported, but now there
were a substantial number of U.S. manufacturers competing with the imports.
These competing firms were concentrated in the Narther states, and particu-
larly in New England. The country’s exports were mostly agricultural com-
modities such as cotton and tobacco—both produced exclusively in the
South. Thus, it was a thoroughly comparative-advantage economy, exporting
agricultural commodities and importing manufactures. (Put differently, it
resembled the model of Chapter 2 more than the models of Chapter 3 or 4.)
Congress first established import tariffs in the earliest years of the republic,
with the tariff bill of 1789 (Taussig, 1914, pp. 14—15), which put most import
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FIGURE 5.1
Average U.S. Tariffs:
1790—-1836.

duties at 5%. Tariff levels remained at modest levels until the 1820s. Following
disruptions in imports from England due to the War of 1812 that led to a rapid
expansion of U.S. manufactures in the mid-1810s, New England industrialists
began to apply pressure for protection. Congress passed bills to increase tariffs
in 1816 (to 25% for cotton textiles, for example; Taussig, pp. 29—30), and then
again in 1820 and 1824. Starting with the 1820 bill, members of Congress from
the South began to resist tariffs, and Northern manufacturers began to organize
to be ever more aggressive in seeking protection. In 1826, a coalition of man-
ufacturers of woolen products met in Boston to work out a political swrategy
to increase their trade protection, enlisting the aid of Massachusetts Senator
Daniel Webster—previously a staunch free-trader. A delegation of manu-
facturers traveled from Boston to Washington to plead their case before con-
gressional committees. In 1827, after a new tariff bill narrowly failed to pass, a
broad coalition of manufactures and allies met in Harrisburg, Pennsylvania, to
draft a more aggressive tariff bill and work out a swategy for its passage.'

These moves led to the most protective bill ever enacted in the United
States: the tariff bill of 1828. It raised tariffs sharply on a wide variety of
manufactured imports as well as some imported raw materials. Figure 5.1
illustrates the effect clearly. The graph plots the average tariff on dutiable
imports from 1790 to 1836, shown as revenue per dollar of dutiable import as
well as per dollar of all imports. Note that tariffs rose steadily through the
1820s, as the protectionist movement gained strength, but increased sharply
with passage of the 1828 bill, to a striking average of above 50%—a higher
rate of average tariff than the country has seen before or since.

70.0
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<O Revenue as percentage of dutiable imports
Revenue as percentage of total imports
Source: Irwin (2003). For 1820, there are no data available for the tariff as a

fraction of all imports. For this one data point, the figure uses a linear
interpolation of the two adjacent dates.

! Taussig (1888) (pp. 20—28) provides a detailed account of this maneuvering.
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The 1828 tariff created a sharp split. Until the 1820s, Southern members
of Congress had been willing to go along with tariffs, but they fought hard
against the 1828 bill. Voting on the bill was strongly correlated with region,
with Northern members of Congress voting overwhelmingly for the bill and
Southern congressmen voting overwhelmingly against it (Irwin, 2008, pp. 7,
32—33). Not only was the voting split, but there was a terrible political fallout
from the bill—which Southerners took to calling the Tariff of Abominations.
In 1832, the government of South Carolina threatened to “nullify” the tariff, or
to declare it invalid and unconstitutional, and to allow import of foreign goods
into the state without paying any of the duty required by the law. This action
prompted President Andrew Jackson to repudiate the states’ ability to nullify
U.S. law, and the U.S. Congress to pass the “Force Act,” authorizing the use of
military force to ensure that any recalcitrant state would enforce federal tariffs.
Because of this episode, called the nullification crisis of 1832, it is conceivable
that armed hostilities could have broken out in at least some of the states as
early as 1832.% The crisis was defused with a compromise that brought tariffs
down, and tariffs stayed low for several decades.

Can we make sense of this conflict economically? The U.S. economy was at
the time a comparative-advantage economy, exporting cotton, tobacco, and
assorted agricultural commodities, and importing manufactures. In a simple
comparative-advantage model of the Ricardian type such as we saw in Chapter
2, everyone gains from trade, and further, within each country everyone is
affected by trade policy in the same way. For example, in the simple model
of Nigerian trade, every Nigerian had the same budget line, so anything
the government might do to benefit one citizen by shifting her budget line
outward would equally benefit all citizens by shifting all of their budget
lines outward. There could be no disagreement or conflict over trade policy.
Clearly, the model needs to be modified to explain the intense conflict
surrounding the tariff of 1828. In this chapter, we will add specific factors
to the model in order to understand this type of political conflict over
trade policy. A specific factor is a factor of production that can be used in only
one industry. A simple example is a machine that is designed to produce one
product and cannot be used to produce anything else, such as the giant auto-
body stamps that are used to make an automobile body out of a sheet of metal
and that are useless for any other purpose. Another example is human capital;
a highly-skilled worker’s training is often specialized to one industry (a
medical degree is not useful in growing cotton). A slightly more subtle
example is a worker who has geographic constraints. If the shrimping industry
is located in one part of the country and a worker is constrained by personal
circumstance to live in a different part of the country, that worker is unable

2 Some authors have gone as far as to try to argue that tariffs were the real cause of the Civil War; that
longstanding bitterness over the issue flared up with a new tariff bill in 1860, and when that bill passed,
Southerners decided to leave the Union (see Scruggs, 2005 for an example of this line of argument). As
tempting as it may be for a trade economist to try to explain everything that happens in the world by
trade or trade policy, this is surely pushing the argument too far. It is more plausible that trade policy
was one of a number of major irritants that brought about the war, important but not as important as the
slavery issues. The four states whose legislatures promulgated reasons for secession, for example, all
dwelled at length on slavery issues; only one, Georgia, explicitly discussed tariffs, and even that
declaration spent more time on slavery issues. But the tariff is still crucial to understanding nineteenth-
century U.S. politics, and North—South relations in particular.
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to work in the shrimping industry and so effectively becomes a kind of
specific factor.

We now add specific factors to our comparative-advantage model of trade
and show how they create a pattern of political conflict over trade policy very
similar to the situation in 1828. We first look at the simplest case, a pure
specific-factors model, one in which every factor of production is specific. This
has the virtue of being the easiest form of specific-factors model to analyze.
Then we allow one factor to be perfectly mobile, producing a mixed specific-
factors model, often called the Ricardo-Viner model. In the real world, labor is
neither perfectly immobile as in the pure specific-factors model, nor perfectly
mobile as in the mixed version, so both models should be regarded as some-
what extreme, but useful, special cases.

Specific-factors models are useful far beyond the historical example that
is the focus of this chapter. Indeed, a huge research literature uses specific-
factors models to analyze the political forces behind trade policy (as pioneered,
for example, in an influential paper by Grossman and Helpman, 1994; this topic
will be discussed in some detail in Chapter 7). Specific-factors models have been
quite helpful in understanding the effects of trade policy on income distribution;
Kovak (2011), for example, shows that it helps understand the differential
impact of trade reform on different workers in Brazil. These models are a good
tool to have in the applied trade economist’s toolkit.

A Pure Specific-Factors Model

We start by simplifying the U.S. economy of 1828 so that there are only two
goods: cotton textiles (C) and tobacco (T). Suppose that manufacturers pro-
duce cotton textiles from capital and labor using a production function f€ with
constant retums to scale, so that:

Q¢ = f¢(L°,K©),

where L and K€ denote, respectively, labor and capital used to produce cotton
textiles, and Q€ denotes the output produced. Assume that all manufacturers of
cotton textiles have the same production function. Suppose further that
Southern farmers produce tobacco by using labor and land with a production
function T with constant returns to scale, so that:

Q" =fT(LT,A"),

where LT and AT denote, respectively, labor and land used to produce tobacco
and QT denotes the output produced. Assume that all tobacco farmers have the
same production function, and that all capital is equally productive, all
workers are equally productive, and all land is equally productive.

Assume that all of the capital for producing textiles is in the North and all of
the land for tobacco production is in the South. In this model, all three factors

3 This assumption means, among other things, that the North was entirely dependent on manufactures
for employment. In fact, at this time most workers in the North were still engaged in agriculture.
However, for the most part they did not produce crops for export, unlike farmers in the South. This
difference is key for the discussion in this chapter.
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are specific. Capital is not useful for producing tobacco, land is not useful
for producing cotton textiles, and each worker is constrained to work in his
or her own industry—not least because switching industries would require
moving to another part of the country. On the other hand, assume that within
the North, labor can move freely from employer to employer so that all
Northern employers will pay the same wage in equilibrium, and any machine
can be rented by one manufacturer to any other, so every piece of capital will
earn the same return no matter where it is used. Similarly, setting aside slaves
(who will be discussed later), workers in the South will all be paid the same
wage in equilibrium, and all land will earn the same return. For this discussion,
let us assume that the prices of tobacco and cotton textiles are determined on
world markets and not affected by what happens in the U.S. economy. In other
words, the United States is a small country for our purposes, and we can take
the product prices as fixed parameters. That is a fairly reasonable assumption
for this stage of U.S. economic development; at any rate the main points about
the effects of the tariff do not rely on it.

Courtesy Lowell Historical Society

- No. 43— Merrimao Cotlon Mills,

The Merrimack Manufacturing Company factory, in Lowell, MA.

Suppose that in the North there are K" units of capital and L” workers, while
in the South there are AS acres of land and LS workers. These factor supplies
are fixed and exogenous. All suppliers of factors, employers, and consumers
take prices as given, and prices adjust to clear the market. We represent the wage
in the North and South by w" and w5, respectively, and the rental price for
capital in the North and land in the South by ¥ and 75, respectively.

Consider one cotton textile manufacturer, the Merrimac Manufacturing
Company, which established its main factory in 1822 in what would become
Lowell, Massachusetts (Taussig, 1914, p. 32; Dublin, 1981). This factory was one
of the first of a wave; the Merrimac River in the northern part of the state provided
power thatled to ablossoming of manufacturing and employment for thousands of
women, with accompanying economic and social transformation (Dublin, 1981).

Suppose that Merrimac has K™ units of capital, which it can rent out to
another manufacturer or use in its own factory in Lowell. The company must
choose its labor input, L¥, to maximize its profit:

PEFC(LM, KM — wVIM, (5.1)

where p is the price of cotton cloth and w" is the wage in the North, both of
which Merrimac takes as given. The optimal choice of L™ involves setting the
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marginal value product of labor equal to w". With a constant-returns-to-scale
production function, the marginal product of labor is determined by the ratio of
labor used to the other factor, so we can write:

wV = p*MPLE (IM/ kM),

where MPLC denotes the marginal product of labor in cotton textile produc-
tion, which is a decreasing function of LM/KM . This equation, then, determines
the labor-capital ratio for the Merrimac Manufacturing Company as a function
of the wage w" and the product price p€.

Importantly, since all other cotton textile manufacturers in the North face
the same wage and product price, and since they have the same production
function, they will all choose the same labor-capital ratio. Therefore, the
market will not be in equilibrium until the wage adjusts so that every manu-
facturer chooses a labor-capital ratio equal to LV/K", the aggregate labor-
capital ratio in the North. This implies:

wV = p°MPLE(LV/K™). (5.2)

Similarly, since the opportunity cost of Merrimac’s capital is the rental price
r, it will also set the marginal value product of capital equal to this value:

N = p°MPKC (LV/KN), (5.3)

where MPKC denotes the marginal product of capital, an increasing function
of (LN/KV). In an equilibrium with constant returns to scale and perfect
competition, we must have zero economic profits, so that Merrimac makes the
same income by using its capital in its Waltham factory as it would if it simply
rented it out. Therefore, equation (5.3) is Merrimac’s equilibrium income per
unit of capital.

Note that with (LV/K") fixed, equations (5.2) and (5.3) are both propor-
tional to pC€. This conclusion is important: The incomes of specific factors are
increasing in the prices of the output for the industry to which they are specific.

The analysis of equilibrium in the South is parallel to the analysis of
equilibrium in the North, with the important exception that some of the
tobacco farmers have access to coerced labor. (The main point of this dis-
cussion, which is about the role of specific factors in conflict over trade policy,
does not depend on this issue of coerced labor, but it would be unseemly to
ignore slavery in any discussion of tobacco production in the 1820s.) Suppose
that among the South’s LS workers are I’ who are constrained to work with-
out pay, and suppose that every tobacco farmer who has slaves also hires
some free workers (meaning nonslave, wage-eaming workers; indeed, a large
portion of the Southern workforce was made up of free workers).* Then, in
equilibrium, each tobacco farmer hires free labor at the wage w® (where the
superscript S stands for South) until the marginal value product of labor is
equal to the wage, resulting in the same labor-land ratio for each tobacco farm

“ If a farmer had an unusually large ratio of slaves to usable land, the marginal product of labor on that
farm would be less than the market wage, and the farmer would not hire any free workers. We ignore
this possibility for simplicity.



5.3 The Tariff

(where the labor-land ratio is the ratio of toral labor, coerced and free, to land).
Market clearing requires that this ratio be equal to the aggregate labor-land
ratio LS/AS. This implies that the wage for free labor is given by:

w® = pTMPLT (L%/A5), (5.4)
where pT is the price of tobacco, and income to tobacco farmers is equal to:
PPAS +wSL' = pT [MPAT (L5/AS)AS + MPLT (L%/AS)L), (5.5)

where MPAT denotes the marginal product of land in tobacco. Note that in
equation (5.5) we include earned income on land r*AS in parallel with equation
(5.3), and also unearned income on coerced labor wSL'.> Once again, note that,
with AS L5, and L' all fixed, equations (5.4) and (5.5) are proportional to the
output price, p’.

The Tariff

Now, to analyze the effect of trade policy. Assume that the price of cotton
cloth set in world markets is 10¢ per yard and the price of tobacco is 25¢ per
pound. These are roughly in the range of prices paid for cotton textiles and for
retail tobacco in this period (Taussig, 1914, p. 30; Norris, 1962, p. 457).

Assume that at these prices, domestic U.S. demand for cotton cloth is much
greater than domestic production, and domestic U.S. demand for tobacco
is well below domestic production, so that the U.S. exports tobacco and
imports cotton cloth.

Initially, trade is free, but now suppose that the government imposes a 50%
tariff on imports of cloth, which is about the size of the tariff on cloth in the
1828 tariff bill. (The bill actually established complicated tariff schedules for
each commodity, in which the rate paid varied with the value imported; see
Taussig, 1888, pp. 32—36 for a description.) With the tariff in place, if an
importer imports $1.00 worth of cloth into the United States (after converting
into U.S. currency, if needed), then the importer must pay $0.50 to the U.S.
Customs Service at the port of entry. This applies for any unit of cloth imported
into the United States, regardless of where it enters the country and where it
winds up in the country. As a result, any U.S. consumer wishing to purchase a
unit of imported cloth will pay $0.15 under the tariff: $0.10 to the foreign
supplier and $0.5 to U.S. Customs.

If domestic producers such as the Merrimac Manufacturing Company did
not raise their own prices in response to the tariff, domestic consumers
would then turn to the domestic producers to satisfy their demand; but
this would create an excess demand because domestic supply is not sufficient
to meet domestic demand. As a result, we conclude that domestic producers
do raise their price, and the equilibrium outcome is an increase in the domestic

3 Put differently, in the absence of slavery, the farmer’s income would be rSAS = p” MPAT (LS /AS)AS,
exactly parallel to the capitalist’s income in the case of the cotton cloth industry. This is net of payments
to workers. If, on the other hand, there are L' workers who do not need to be paid, the farmer thereby
saves w'L’ on wages and thus has a net income that is wSL' higher. This produces the expression in
equation (5.5).
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price for cloth to 15¢ per yard for every U.S. consumer and producer. At that
price, U.S. consumers are indifferent between buying from domestic firms and
importing.

Consider the budget line of a Northern worker. The cotton cloth intercept
is w"/p€, which equals MPLC(LN/KV) by equation (5.2). This intercept is
not affected by the tariff. The tobacco intercept is w"/p? = (p¢/pT)MPL®
(IVKM) by equation (5.2), which has now increased by 50%. (The value
(pY/p") was equal to (0.10/0.25) = 0.4 without the tariff, and (0.15/0.25) =
0.6 with the tariff.) Thus, the Northern worker’s budget line has pivoted
outward as a result of the tariff, clearly benefiting the Northern worker. The
analysis for the Northern capitalist, such as the owners of the Merrimac
Manufacturing Company, is identical: All Northerners benefit from the tariff.

Now, consider the Southern free worker’s budget line. The cloth intercept is
w¥p€, which equals (p7/p®)MPLT (L5/AS) by equation (5.4). Since (L¥AS)
is unchanged, but (p?/pC) has fallen (from 0.25/0.10 = 2.5 to 0.25/0.15 =
1.67), this intercept shifts inward because of the tariff. The tobacco intercept is
w3/pT, which equals MPLT (LS/AS) by equation (5.4), and is unchanged by the
tariff. Therefore, the Southern worker’s budget line pivots inward as a result
of the tariff. The analysis of the tobacco farmer’s budget line is parallel,
yielding the conclusion that all free Southerners are hurt by the tariff.®

The conclusion is that some Americans are hurt by the tariff and some
benefit, giving rise to the potential for political conflict over trade policy. This
is a direct result of specific factors. The pattern of political conflict is very
clear: People are aligned according to which industry they are in. All owners
of specific factors in textile manufacturing, capitalists and workers alike, have
an incentive to support the tariff, while all owners of factors specific to
tobacco, landowners and free workers alike, have an incentive to fight the
tariff. In this case, the geographic pattern of economic activity was such that
manufacturing was concentrated in the North and tobacco and related export
crops were concentrated in the South. Thus, the specific factors model explains
why Northern politicians voted overwhelmingly for the tariff while Southern
politicians voted overwhelmingly against it—and why they might be inclined
to call it an “abomination.”

One important omission in this discussion is the tariff revenue. Under the
tariff, every yard of cloth imported yields the government 5¢ of revenue. In
the 1820s, this added up to a considerable amount of funds, and the analysis of
who benefits and who loses from the tariff could be very much affected by
how these funds are used. In practice, the revenues were largely used for
infrastructure investments such as road improvements, and the Northern states
tended to receive about half of those expenditures, with the South receiving
only a fifth (and half as much as the North in per capita terms) (Irwin, 2008).
By far the largest recipient of federal funds for infrastructure on a per capita
basis was the block of Western states, consisting of Ohio, Michigan, Illinois,
Kentucky, and Missouri (they were Western at the time; of course, the
meaning of “Western” shifts over time). These were the states that were most
in need of good roads to allow them to connect with the world market, and
representatives from these states voted for the tariff of 1828 essentially on the
understanding that they would receive a big share of the tariff revenues

5 We will assume that the plight of the slaves is unchanged.
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for exactly this purpose. In fact, this grand bargain—Western states voting for
protection for Northern manufactures in return for funds for infrastructure—
had a name: It was the “American system,” envisioned by Senator Henry Clay
of Kentucky.’

A Constitutional Error, and the Lerner
Symmetry Theorem

A corollary emerges from the previous discussion. Suppose that instead of a
50% tax on imports, Congress had imposed a tax on exports equal to one-third
of the value of exports. Then tobacco farmers selling their crop to foreign
purchasers would need to pay 25¢ +3 = 8.33¢ per pound to U.S. Customs,
resulting in net revenue to the farmer of only (25 — 8.33)¢ = 16.67¢ per
pound. This will result in the price of tobacco for all Americans falling to
16.67¢ . To see this analysis more clearly, note that if the price U.S. consumers
pay for tobacco did not change, Southern tobacco farmers would prefer to sell
only to domestic consumers; but if they all sold only to U.S. consumers, there
would be an excess supply of tobacco on the U.S. market, since U.S. consumer
demand is not sufficient to absorb U.S. supply. As a result, the price of tobacco
would be pushed down for everyone in the United States, until it would come
to rest at the value 16.67¢ per pound. At this point, domestic producers are
indifferent between selling domestically and exporting.

Thus, under the export tax, the price of cotton cloth is still 10¢ per yard, but
the price of tobacco, for producers and consumers in the United States, is
equal to 16.67¢ . We can use this information to see how the export tax changes
the budget line of a Northern worker, a Northern capitalist, a Southern free
worker, and a Southern tobacco farmer just as with the tariff. The details are left
as an exercise, but it can be verified quickly that the effect on everyone’s budget
line is exactly what it was under the tariff. This is because the value of (p/p7),
namely, (0.10/0.1667) = 0.6, is exactly what it was under the tariff.

In other words, a 50% import tariff is equivalent to a 33.3% export tax.
More generally, for any import tariff, there is an export tax that has exactly the
same effects. This proposition is known as the Lerner symmetry theorem, and
it holds in any comparative-advantage model.®

In negotiations over drafting the U.S. Constitution in the Constitutional
Convention 1787, representatives of the Southern states had insisted that
export taxes be banned, and they were. As a result, taxes on exports are—to
this day—unconstitutional in the United States. However, those same repre-
sentatives did not hold such a hard line on tariffs; although they proposed
banning tariffs, they finally agreed to a constitution without a tariff ban in
return for some other concessions. As we have seen, however, a ban on export
taxes without a ban on import tariffs is meaningless.

Evidently, the Southern representatives did not understand the Lerner
symmetry theorem. (In fairness, it would be another century and a half before

7 Irwin (2008) has an extensive analysis of this system and the breakdown of this bargain in the 1830s;
see especially his Table 3.

8 An exception occurs when foreign direct investment is added to the model, as shown in Blanchard
(2009).
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FIGURE 5.2
Equilibrium with the
Mixed Specific-
Factors Model.

economist Abba P. Lerner (1936) would write it down and prove it.) It is
natural to ask: If they had, would there have been a United States of America?

A Mixed Model

Recall that we have assumed that labor is sector specific along with land and
capital. This assumption might be too extreme. Free workers could, after all,
move from the North to the South or vice versa if they wanted to badly enough.
More to the point, there was a lot of agriculture in the North, so workers there
had at least some alternatives if the wages in manufacturing fell. As a result, we
will look at a version of the model in which land and capital are still specific, but
free labor is mobile across industries.’ We will call this a mixed specific-factors
model, and it is also often called a Ricardo-Viner model. (Some trade econo-
mists call this model “the specific-factors model.””)

With labor mobile, employers in both sectors must pay the same wage (or
else all of the free workers will move to the sector with the higher wage). Thus,
rather than keeping track of a wage w" in the North and w* in the South, we will
have one wage, w, that applies to the whole country. Each Northern manu-
facturer will hire workers until the marginal value product of labor equals w,
and each Southern tobacco farmer will do the same. This results in a total
nationwide demand for labor; the wage, w, must then adjust so that this demand
is equal in equilibrium to the total nasionwide supply of labor. This can be
represented in Figure 5.2.

The figure shows labor demand from the cotton textile industry, labor
demand from tobacco farming, and total labor supply. Labor demand in cotton
textiles is measured from the leftmost axis rightward. The horizontal distance
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9 Readers who want to learn about this model in greater depth can turn to the pioneering paper: Jones
(1971).
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from the leftmost axis is the quantity of labor employed in cotton textiles, and
for each quantity of labor the height of the downward-sloping curve extending
from that axis is the marginal value product of labor in cotton textiles. Thus, for
any value of w, the number of workers demanded by the cotton textile manu-
facturers is equal to the horizontal component of the point on that curve with
height w. Labor demand in tobacco is measured from the rightmost axis left-
ward. The horizontal distance from the rightmost axis is the total quantity
of labor employed in tobacco, and for each quantity of labor the height of
the upward-sloping curve extending from that axis is the marginal value pro-
duct of labor in tobacco. (It is the mirror-image of how we would usually
draw the demand curve for labor in the tobacco sector, and that is why it
slopes upward. The marginal product of labor in tobacco falls as we increase
labor used in tobacco—in other words, as we move leftward in the diagram.)
Thus, for any value of w, the total number of workers demanded by the tobacco
farmers is equal to the horizontal component of the point on that curve with
height w.

Therefore, we can find the total demand for workers in the economy for any
given value of w as the sum of the quantities given by these two curves. Note
that the box has been drawn with a length equal to the total amount of labor in
the economy, L. (This distance includes both free labor and the labor that is
coerced, which is labeled L’ as before.) Therefore, the equilibrium wage is the
value of w such that demand for labor in the two sectors adds up to the length
of the box. In other words, the equilibrium point is the intersection of these two
curves. This intersection shows the equilibrium allocation of labor to cotton
textiles, LC, the equilibrium total allocation of labor to tobacco, LT, and the
equilibrium wage, w.

Recall that the area under the marginal product of labor curve up to the
employment point is equal to the amount produced. As a result, the area under
the marginal value product of labor curve for cotton textiles up to L€ is equal to
pC€QC, the total value of cloth produced by the cotton textile industry. Subtract
from that the payments made to workers in that industry, wLC, and the result is
the net income to owners of capital in the cotton textile industry, represented
by the shaded region under the cotton textile marginal value product of labor
curve in Figure 5.2. Similarly, the shaded region under the tobacco marginal
value product of labor curve is the net income to the tobacco farmers. (The
difference in this case is that some portion of their labor is obtained at a zero
wage because it is coerced; thus the payments to labor in tobacco are equal to
w(LT — L) instead of wL”. For this reason the shape of the shaded region for
tobacco is different from the shape of the shaded region for cloth.)

How is all of this changed by the tariff? Recall that the tariff raises the
domestic price of cloth by 50%, from 10¢ a yard to 15¢ a yard, and it shifts
the value marginal product of labor curve for cloth up by 50% everywhere, as
shown in Figure 5.3. This shift implies an increase in the labor allocated to
cloth and a reduction in the labor allocated to tobacco because the new
equilibrium (at point C) is farther to the right than the original equilibrium (at
point A). Therefore, the tariff has increased production of cotton cloth and
reduced production of tobacco.

The new equilibrium also implies an increase in the wage—at least in
nominal terms. The new equilibrium wage is denoted w'. It is important to
observe that the increase in the wage is less than S0%—Iless than the tariff and
less than the proportional rise in the price of cloth. We can see this because a
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FIGURE 5.3
Effect of the Tariff.

FIGURE 5.4

The Effect of the
Tariff on Workers'
Budget Lines.
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50% increase in the wage would move it up from point A in the figure to point B,
but point B is not the equilibrium; the equilibrium, C, is down and to the right
along the cloth labor demand curve compared to B. Therefore, the increase in
the wage is less, proportionally, than the increase in the price of cloth.

This conclusion is important because it affects how workers’ budget lines
are changed by the tariff. Figure 5.4 shows a typical free worker’s budget line
before and after the tariff. The solid line shows the budget line under free
trade, and the broken line shows the budget line as it is affected by the tariff.
The price of tobacco has not changed, so the tobacco intercept w/p” under the
tariff is greater than the tobacco intercept w/p” under free trade. On the other
hand, the (domestic U.S.) price of cotton cloth has gone up by 50%, while the
wage has gone up by less than 50%, so the cotton cloth intercept w/p® under
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the tariff is smaller than the cotton cloth intercept w/p€ under free trade.'®
Therefore, the tariff-affected budget line and the free-trade budget line cross
each other, and it is possible that free workers have either higher or lower utility
as a result of the tariff. The more important clothing is in their consumption
bundle, the more likely it is that they are worse off. The more important tobacco
is in their consumption bundle, the more likely it is that they are better off.

One thing that we do know about the effect of the tariff on the wage is that
whatever the effect is, positive or negative, it is shared by all free workers, no
matter where they live and no matter what sector of the economy they work in.
This is because the mobility of workers across sectors means that all workers
will eamn the same wage, both before and after imposition of the tariff.

Now consider the welfare of the specific-factor owners. From Figure 5.3,
we can see that the upper boundary of the area representing the income of
Northern capital owners has shifted up (by 50%), and the lower boundary has
also shifted up (by less than 50%). If both boundaries had shifted up by 50%,
then the area would have increased by 50%, and the capitalists’ income would
have risen by 50%. However, since the lower bound has shifted up by less than
that, the whole area has increased by more than 50%. Therefore, if we denote
the income of those Northern capitalists by YKV, we find that ¥V K"V/p¢ has
increased (since the numerator has increased by more than 50% but the
denominator has increased by only 50%). Of course, since p” has not changed,
rVKN/pT has also gone up. Therefore, the budget line of a typical Northern
capitalist has shifted outward, as shown in Figure 5.5.

Similarly, Figure 5.3 also shows the effect of the tariff on Southern tobacco
farmers. The increase in the wage shrinks the area that represents their income,

Tobacco
(VY KM/0.25 N
AN
AN
AN
AN
\Capitalist’s budget line under the tariff
AN
N\
AN
rNKN/0.25 N\
N\
AN
N\
AN
AN
AN
AN
N\
Capitalist’s budget line N
under free trade N\
AN
AN
AN FIGURE 5.5
N The Effect of the Tariff
NKNO.10 Cloth on the Budget Line of a
Yy KN/0.15 Northemn Capitalist.

10 Another way to look at this is to recall that w = p°MPLC(LY/KC); since LE has gone up, we know
that MPLC(LY/KC) has gone down. Therefore, w/pC has gone down as well.
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FIGURE 5.6

The Effect of the
Tariff on the Budget
Line of a Southern
Tobacco Farmer.
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so that 7SAS + wi falls. As a result, since the price of cloth has gone up while
the price of tobacco is unchanged, the tobacco farmers’ incomes have fallen in
terms of both goods, so that their budget line shifts in, as indicated in Figure 5.6.

In summary: (i) Owners of factors specific to the export sector (such as
tobacco land) are unambiguously hurt by the tariff. (ii)) Owners of factors
specific to the import-competing sector (such as capital in the textile industry)
unambiguously benefit from the tariff. (iii) Owners of factors that are mobile
across industries (such as free labor in this model) may be helped or hurt by the
tariff—but whether they are helped or hurt does not depend on the industry in
which they happen to be located.

Thus, we can still explain the basic politics of the tariff of 1828 with a
mixed specific-factors model, with Southern landowners opposing the tariff
and Northern capitalists supporting it. The major change is in the incentives of
free workers to present a united front, either for or against, rather than iden-
tifying with their region.

The two models present stark assumptions for labor mobility, with reality
likely somewhere in between. For example, the pure specific-factors model
implies that there will be no supply response to the tariff; the quantities of
cloth and tobacco produced are fixed by the supplies of factors specific to the
sectors and will not change in response to the tariff. However, historians
generally believe that cotton textiles output increased a great deal as a result of
the tariff (see Zevin, 1971, for an extensive analysis). Thus, the pure specific-
factors model is not consistent with the data. On the other hand, perfect
mobility is not realistic either. Research by Artu¢, Chaudhuri, and McLaren
(2010) has provided evidence of quite large costs faced by workers in the
modern U.S. economy when they switch industries, making large and per-
sistent differentials in wages possible, and there is no reason to think that this
was not also the case in the nineteenth century. The most realistic model would
allow for costly, imperfect labor mobility across industries, which is more
complicated and less elegant than the models presented in this chapter.
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Specific Factors in Trade More Generally

So far in this chapter, we have explored specific-factors models only for their
implications for the effects of trade on income distribution (and therefore for
political conflict). However, they can be used to look at trade more generally.
Here, we complete the model by introducing a second country, called Europe,
with which the U.S. economy developed in this chapter can trade. We will see
that the basic principles of comparative advantage and the gains from trade
work in this model just as in the Ricardian model of Chapter 2.

We will use the mixed-specific-factors model of Section 5.5 but will drop the
assumption that the United States is a small economy. To make the example as
simple as possible, assume that Europe is just the same as the United States in
every way, including the amount of land, labor, and capital and the technology
of production, except that Europe’s land is not as suitable for growing tobacco
as the land in the United States. Consequently, for any given allocation of labor
between the two sectors, the marginal product of labor in tobacco growing will
be lower in Europe than in the United States. This assumption will ensure that
the United States has a comparative advantage in tobacco and that Europe has a
comparative advantage in cloth, as is illustrated in Figure 5.7, which shows the
labor-allocation box corresponding to Figure 5.2 for both countries simulta-
neously. The figure shows the marginal value product of labor in cloth in each
country as a function of the labor L and capital K€ used in the sector; this curve
is the same for both countries. It also shows the marginal value product of labor
in tobacco as a function of the labor LT and land AT used in the sector, but the
curve for the United States is drawn in black and lies everywhere above
the curve for Europe, which is drawn in blue. The allocation of 1abor is shown as
point A for the United States and point B for Europe, with wages respectively
equal to wYS and w¥; for given product prices, the United States allocates more
labor to tobacco and less to cloth than does Europe.

The equilibrium condition for the allocation of labor within each country is:

pCMPLE(LY/KC) = p" MPLT (LY/AT). (5.6)

PpEMPLE(LY/KC)

PTMPLT(LT/AT)
for Europe

Cloth sector employment Tobacco sector employment

FIGURE 5.7
The Labor Market in
the U.S. and Europe.
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Recall that in each country the total capital for cloth making, K¢, and total
land for tobacco, A7, are given, so equation (5.6) merely governs the division of
labor between the two industries. The allocation of labor that satisfies this for
any given value of p¢ and p” will continue to satisfy it if we double p¢ and p7,
so the allocation of labor depends only on the ratio of the two prices, p%/ PT, and
not on their absolute level. As a result, we can write the labor input for tobacco
in each country as a function of the relative price of cloth, p%/PT. A rise in p©
holding PT constant will shift the demand for labor in cloth upward, reallo-
cating labor from tobacco to cloth and increasing the amount of cloth produced,
QF, as it reduces the amount of tobacco produced, Q. Consequently, a rise in
pYpT raises the quantity of cloth produced divided by the quantity of tobacco
produced—the relative supply of cloth. Therefore, each country’s relative
supply curve for cloth is upward sloping, as depicted in Figure 5.8, in which
the vertical axis measures the relative price of cotton and the horizontal axis
measures the relative quantity of cotton. The relative supply curve for the
United States is labeled RSYS, and the curve for Europe is marked RSZ.

By assumption, the labor-demand curves for manufacturing for both
countries are identical, but the labor-demand curve for manufacturing for the
United States lies above that for Europe. As a result, for any given product
prices, more labor will be allocated to tobacco in the United States, and so
more tobacco and less cloth will be produced in the United States than in
Europe, resulting in a greater relative supply of cloth in Europe than in the
United States. This is why RSZ is drawn to the right of RSYS.

Assume that the relative demand for cotton is the same for all consumers in
either country and is depicted as RD in Figure 5.8. We can put this together with
the relative supply curves for the two countries to find the autarky prices for
each country. (Recall from Chapter 2 that autarky is a hypothetical condition in
which no trade is possible.) The relative prices are marked as PYS and PF for the
United States and Europe, respectively. Note that PZ < PUYS| which makes
sense because the European economy is very poor at producing tobacco. Thus,
in autarky tobacco is very expensive in Europe relative to cloth (which is the
same thing as saying that cloth in Europe is very cheap relative to tobacco).

p</pT

PUS

FIGURE 5.8 PFT

Relative Supply, PE
Relative Demand,

and Equilibrium. o<oT
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Now, what happens when we open up trade? Assume that neither country
uses any tariffs or other trade impediments, and that there are no transport
costs. As with the model in Chapter 2, for any given relative price we can put
together the quantities of cloth produced in both countries and divide that sum
by the total quantity of tobacco produced by both countries to obtain the world
relative supply curve, marked in Figure 5.8 as RSY. The world relative supply
curve lies, as always, between the two country relative supply curves. Putting
this world relative supply curve together with the relative demand curve
provides the free-trade equilibrium, with price indicated as PF7. This
relative price lies between the two autarkic prices, so trade raises the relative
price of cloth for Europe and lowers the relative price of cloth for the United
States. Note that at the free-trade price P¥7, Europe’s relative supply of cloth is
greater than its relative demand, implying that it exports cloth and imports
tobacco, while the reverse is true for the United States. Thus, just as in the
Ricardian model, trade lowers the relative price of each country’s imported
good and raises the price of each country’s export good.

We can examine the effect of trade on each country’s aggregate welfare
with the help of Figure 5.9, which shows the production possibilities frontier
(PPF) for Europe. In autarky, Europe produces at point A, where the slope of
the PPF is equal to minus 1 times the autarkic relative price of cloth in
Europe, —PF. Imagine for the sake of argument that Europe is made up of
millions of individuals, each one of whom is a worker but also owns some
capital and some land, and suppose that all Europeans own exactly the
same amount of each of these resources. Then each European will have the
same consumption, and we can speak of a “typical” citizen of Europe. In that
case, the typical European’s budget line under autarky will look like the solid
black line in Figure 5.9 (scaled up by the size of the population). It is a
straight line with a slope equal to minus 1 times the relative price of cloth, or
—PE, that passes through the economy’s autarkic production point (because
the value of Europe’s consumption must be equal to the value of Europe’s
production). This budget line must also be tangent to the consumption point.
Since under autarky each country consumes what it produces, A is also the

Quantity of tobacco
Free trade budget line: Slope = —PFT

Autarky budget line: Slope = —PE

FIGURE 5.9
The Gains from Trade in
Quantity of cloth Europe.
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FIGURE 5.10
The Gains from Trade
in the U.S.

consumption point, so an indifference curve is tangent to the budget line at
point A.

Now, when trade is opened up, the relative price of cloth seen by Europeans
rises to PFT, and the production point moves to B, with more cloth and
less tobacco produced than under autarky. As a result, the typical European’s
budget line changes to the broken blue line, with a slope equal to the new
relative price of cloth and passing through the new production point. It is clear
that the new budget line passes strictly above the autarky consumption point A,
making possible a range of consumption possibilities on an indifference
curve above the autarky indifference curve. Therefore, Europeans attain higher
utility with trade than without.

We conclude that, just as in the simple Ricardian model of Chapter 2, we
have gains from trade in this specific-factors model. However, if we drop the
egalitarian assumption that each European owns the same bundle of resources
and adopt the more realistic assumption that each European is either a worker,
a landowner, or a capital owner, then it is no longer the case that each indi-
vidual European will benefit from trade. Rather, the analysis of Section 5.5
shows that each capital owner will benefit (as the owner of the factor specific
to the export sector); each landowner will be hurt (as the owner of the factor
specific to the import-competing sector); and workers could go either way.
What the gains-from-trade finding of Figure 5.9 shows is that even though
some individuals are hurt by trade, the gains to those who benefit are large
enough that the winners could compensate the losers, making everyone better
off. There are enough gains to spread around so that trade could, in principle,
be Pareto-improving.

The analysis for the United States is parallel and is shown in Figure 5.10.
The autarky production point is shown on the U.S. PPF as point C. Trade
leads the U.S. economy to produce more tobacco and less cloth, at point D.
The autarky budget line is shown as a solid black line, tangent to an indif-
ference curve at point C. The new budget line after trade is opened is broken
blue and clearly passes above point C, making possible consumption choices
on a higher indifference curve. As in Europe, trade leads to aggregate gains

Quantity of tobacco

Autarky budget line: Slope = —PUS

/Fr% trade budget line: Slope = —PFT
:j

~
~

Quantity of cloth



Main Ideas

from trade, which implies that the winners from trade would be able to
compensate the losers and still be better off.

Thus, in this model, although it is much richer and more complex than the
Ricardian model, a number of the main findings from the Ricardian model
still hold true. Each country exports the good that was relatively cheap in that
country under autarky; the relative price of the export good in each country
rises as a result of trade; and the relative price of the import good in each
country falls as a result of trade. Furthermore, each country gains from trade
in the aggregate. However, there are important differences introduced by
specific factors. Unlike in a Ricardian model, even in trade there is no reason
to expect either country to specialize completely (in other words, ordinarily
both countries produce both goods), and there will be some individuals in
each country who will be made worse off due to trade if there is no
compensation.

It should be mentioned that the idea of autarky in the early-nineteenth-
century U.S. economy is not a mere thought experiment: It actually was
experienced, in the years 1807—1809. When the British Navy boarded U.S.
merchant vessels bound for France while Britain and France were at war,
President Thomas Jefferson protested by cutting off all trade with Britain and
all its colonies. Since at the time almost all U.S. trade was with Britain
and British colonies, this action plunged the U.S. economy into a state
closely approximating autarky, which lasted for a year and a half. As the
model we have examined here would predict, the prices of exports such as
tobacco (as well as cotton, flour, and rice) fell relative to the prices of imported
goods. By the end of the autarky episode, the drop in domestic relative prices
of exports reached more than 60%. Irwin (2005) estimates that the loss of trade
reduced real GNP by 4 to 6%, and notes that contemporary accounts blamed
the loss of trade for “paralysis,” “depression,” and “severe distress.” Clearly,
this implies that the gains from trade were substantial.

(Fortunately, Mr. Jefferson had other accomplishments.)

MAIN IDEAS

1. A specific factor is a factor of production that

For example, workers in a Ricardo-Viner model

cannot be reallocated from one industry to another.
A model in which some or all factors of production
are specific is called a specific-factors model.

Generally, the real income earned by factors
specific to an export sector increases with trade
liberalization, and the real income earned by
factors specific to an import-competing sector is
reduced by trade liberalization.

Factors of production that are not specific, but
are freely mobile across sectors, can be made
better off or worse off by trade liberalization.

are assumed to be perfectly mobile across
industries, and they benefit from trade liberal-
ization if they consume a lot of the import-
competing good, but they are worse off if they
consume a lot of the export good. The one thing
we know is that all workers in that model,
regardless of what industry they work in, will
have the same experience of trade liberalization.

In general equilibrium, the effects of an import
tariff can be replicated by a tariff on exports. This
is called the Lerner symmetry theorem.



WHY DID THE NORTH WANT A TARIFF ... ?

WHERE WE ARE

We have introduced specific factors to comparative-advantage models.

Reasons for trade
Comparative advantage Increasing returns to scale Imperfect competition

Oligopoly
(chapter 4)
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(chapter 3)
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____________________________________
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QUESTIONS AND PROBLEMS

1. Identify an occupation thatrequires sector-specific
skills and another whose skills are not sector-
specific. For each, explain your reasoning. Do
these differences in the mobility of skills change
the way workers in both occupations are likely to
be affected by a reduction in tariffs?

2. Consider the following thought experiment
regarding foreign direct investment and specific
factors.

(a) In the pure specific-factors model in the text,
suppose that a wave of foreign direct
investment suddenly increases the availabil-
ity of capital in the cotton cloth sector. How
would that affect the distribution of income
in the United States? Specifically, what
would it do to the real incomes of U.-
S. workers and capitalists in the cotton cloth
industry, and workers and farmmers in
the tobacco sector? How would it affect the
distribution of income between workers in
the North and in the South?

(b) Now, answer the same question for the mixed
specific-factors model, explaining the reason
for any differences from the answer in (a).

3. Suppose that we have data on wages for workers in
hundreds of Brazilian industries at two dates. We

also have data on each industry’s import tariff at
each date. Suppose that tariffs change between the
two dates for a number of industries, and this is the
only exogenous change in the economy during
those two dates. We plot the data on a scatterplot,
with the change in industry tariff on the horizontal
axis and the change in industry wage on the ver-
tical axis. (In other words, each dot of the scat-
terplot shows, for one Brazilian industry, the
change in tariff and the change in average industry
wage.)

(a) Suppose that the Brazilian economy is a pure
specific-factors economy, such as the one in
Section 5.2. What will the scatterplot look
like? Sketch an example and describe its key
features in words, explaining the economic
reasoning.

(b) Now, suppose the Brazilian economy is a
mixed specific-factors, or Ricardo-Viner,
model, such as the one in Section 5.5.
Answer the same question, explaining the
reason for any differences from the answers
in part (a).

Consider an economy that produces tea and rice.
Each requires a different type of land, so the flat,
low-lying flood land used for rice is a factor
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specific to rice and the hilly land used for tea
is specific to tea. However, labor can move freely
between the two sectors, so that the wage paid
to labor in both sectors is the same. Suppose
the marginal product of labor in the tea sector
is given by 120 — LT, where LT is the number of
workers in the tea sector, and the marginal
product of labor in the rice sector is given by
120 — LR, where LR is the number of workers
in the rice sector. Suppose that there are 120
workers, 100 rice farmers, and 100 tea growers in
the economy. Assume that the economy is a net
importer of rice.

(a) If the world price of tea and the world
price of rice are both $1 per unit, and if the
country has a free-trade policy so that the
domestic price of each good is equal to the
world price, find the equilibrium allocation
of labor to each sector, the quantity of
each good produced in this economy, and
the wage.
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Is Free Trade a Rip-off for
American Workers?

Lynn Johnson/National Geographic/Getty Images, Inc.

An American steel worker in Pittsburgh, PA. The U.S. steel industry has been
battered by intense foreign competition for a quarter century.

The Charges

Consider the following three facts on the experience of U.S. workers, which
are often used as a bill of indictment against globalization.



6.1 The Charges

140.00

111.25

82.50

53.75
/

25-00 T vyt

S F ® O e S o G P
A S A S B I g

— Real output per hour
Average real hourly compensation

Source: The Economic Report of the President 2006, Table B-49

FACT 1. Despite sharply rising productivity per head—and unlike what has
happened in the past—real wages and real compensation have stagnated
for the last 30 years.

Historically, U.S. wages have approximately kept pace with labor pro-
ductivity, allowing for steady increases in living standards for workers
generation after generation. However, for some reason this process appears
to have become stuck sometime after the 1970s. Figure 6.1 illustrates this
stagnation by plotting real hourly compensation for U.S. workers against real
output per worker over several decades. “Compensation” includes not only
wages and salaries but also employer contributions to pensions and health
insurance. Notice that up to the 1970s the two plots are parallel, but after that
compensation slows down considerably even as productivity marches on.

FACT 2. Inequality in wages has increased substantially since the 1970s.
Consider Figure 6.2, which shows the evolution of the distribution of real
wages for U.S. men' since 1970 by deciles, labelled 10 for the first decile
through 90 for the top decile and nommalized so that all variables take a
value of 100 in 1973. The median (50th percentile) wage takes approximately
the same value at the end of the data that it did 32 years earlier.? At the same
time, the wages at the high end of the distribution have increased significantly,
and the wages at the low end have fallen significantly. For example, the 90th
percentile wage has increased by about 30%, while the 20th percentile wage

has dropped by about 8%. Half of the workforce has actually lost ground.

FACT 3. The U.S. economy has become much more integrated with the world
economy since the 1970s.

! Women’s wages show a somewhat more opimistic picture, but analysis of women’s wages is more
complicated since they are likely affected by the huge changes in labor force participation and edu-
cational attainment for women during this period.

2 This figure does not include benefits such as health care premiums paid by employers, but including
them does not change the story much. See, for example, Mishel, Bernstein, and Allegretto (2007),
Figure 3N.

FIGURE 6.1
Output per Hour
and Real Hourly
Compensation.
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FIGURE 6.2

Male Wage Growth
by Percentile,
1973-2005.
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This fact, of course, was observed and documented in Chapter 1, as part
of the second wave of globalization.

If we put these facts together, we observe that wages started lagging behind
productivity, and low-end wages began to slide backward, at around the same
time as the wave of globalization hit. It is natural to ask: Are these phenomena
related? In particular, did globalization cause the stagnation in wages and the
backward slide in incomes of low wage workers? Many observers answer in
the affirmative—an answer that is full of implications for policy.’

Causation is very difficult to prove in economics. Once again, a post-
hoc argument needs to be used with care, as it is possible that both the
globalization and the labor market problems were caused by different
factors, or by a common factor, as opposed to the former causing the latter.
But trade economists have identified a tool that may be useful in deter-
mining the lines of causation in this case: a theoretical setup known as the
Heckscher-Ohlin model. This is probably the simplest model that predicts
the sort of labor-market problems we have been discussing as a result of
globalization. We will examine that model and then identify telltale signs
that, if seen in the data, would be evidence that the mechanisms of the
model are at work, generating the labor-market paradoxes in question.
Finally, we will turn to the data to see if those telltale signs can be
observed. This chain of logic allows us to come to a judgment as to
whether or not globalization is the culprit.4

3 This argument is used often in political discourse; for example, President Obama, in an interview with
the Washington Post editorial board on January 15, 2009, argued that globalization is one reason that
“wages and incomes have flatlined” (transcript available on www.washingtonpost.com).

“ The Heckscher-Ohlin model is actually much older than this debate about trade and wages, but this
is a good use for it. For more on the model and its various empirical applications, see Feenstra (2004,
pp. 4-29 and Chapters 2 and 3).
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The Model with Fixed Coefficients

The Heckscher-Ohlin model is a type of comparative-advantage model and
therefore is a theory of trade based on differences between countries. The
particular differences it focuses on are differences in relative factor endow-
ments: land per worker, capital per acre of land, and so on. Here, to see the
basic logic of the model, we will examine a two-country, two-good, two-factor
version of the model. Suppose, for concreteness, that the world is made up
of two countries, the United States and China; that the only two goods to be
produced and consumed are apparel (A) and plastics (P); and that the two
factors required to produce these goods are skilled labor (L®) and unskilled
labor (LY), which we will interpret as roughly meaning workers with and
without a college degree.’ The terms skilled and unskilled are somewhat
misleading, since there are so many ways to learn a skill aside from college;
blue collar and white collar could be used as less loaded terms, but we will use
the terms that are traditional in this research area. Importantly, we will assume
that both kinds of labor are perfectly mobile across industries (there are no
specific factors), so that there is one unskilled wage and one skilled wage for
the whole economy. All owners and employers of factors and all consumers
take prices as given.

The two kinds of labor combine to produce the two outputs with constant-
returns-to-scale production functions. We will consider two different assump-
tions on this. First, we will assume fixed-coefficients production functions (or
Leontieff technology) because the model is simplest to analyze with this type of
technology. Then it will be easy to analyze the case of general technology with
variable proportions.

To have a concrete example, suppose that to produce one unit of apparel in
either country requires 1 unit of skilled labor and 2 units of unskilled labor. At
the same time, to produce one unit of plastics requires 3 units of skilled and
3 units of unskilled labor. These coefficients are the same for both countries,
and no other factors of production are required. (Since generally between
two-thirds and three-quarters of GDP goes to labor costs, that may not be too
terrible an approximation for our purposes.)

Note that the unskilled-labor-to-skilled-labor ratio in the apparel sector
will always be greater than that in the plastics sector (the ratio is 2 and 1,
respectively, in the two industries). We say that apparel is unskilled-labor
intensive, and plastics are skilled-labor intensive. Note that these are relative
terms: One unit of plastics output requires more unskilled labor than one unit
of apparel, but it is still not unskilled-labor intensive because of its low ratio of
unskilled to skilled workers used.

Suppose that the U.S. economy has 72 million unskilled and 60 million
skilled workers, and that China has 540 million unskilled and 300 million
skilled workers. Since the skilled-labor-to-unskilled-labor ratio is higher in the
U.S. than in the Chinese economy, we will say that the United States is skilled-
labor abundant relative to China, and unskilled-labor scarce. Similarly, China
is unskilled-labor abundant and skilled-labor scarce. Note that these are rel-
ative terms; in this example, China has far more skilled labor than the United

5 We will be using this as an illustrative model, but the two goods have been chosen because apparel is a
major Chinese export to the United States, and plastics are the largest manufactured U.S. export to
China.
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FIGURE 6.3
Production in the U.S.
Economy.

States, but is still skilled-labor scarce because it has a low ratio of skilled to
unskilled workers.

First, we will discuss how factor markets work in this model, and then we
will analyze goods markets.

Supply, Demand, and Equilibrium

Focus first on the U.S. economy. In order for the factor markets to be in
equilibrium, it is necessary that the demand for each type of labor be equal to
its supply. For unskilled labor, this means:

20" + 30 = 72 million, (6.1)

where Q* denotes the amount of apparel produced and QF denotes the amount
of plastics produced. We can call this equation the unskilled-labor resource
constraint. The amount of unskilled labor demanded by the apparel sector is
equal to 2Q*, and the amount demanded by the plastics sector is equal to 30 .
The right-hand side of the equation is the total supply of unskilled labor
available. Similarly, for skilled labor the equilibrium condition is:

Q* + 30" = 60 million. (6.2)

This is the skilled-labor resource constraint. Putting these together provides us
with two linear equations in two unknowns, Q* and Q. Solving yields:

Q" = 12 million

0f = 16 million.

This is the only output pair consistent with full employment of both factors in
the U.S. economy and is therefore the supply produced by the U.S. economy.
Figure 6.3, which measures the quantities of the two industries’ output on the
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6.3 Supply, Demand, and Equilibrium m

two axes, shows the two constraints and their unique solution. The steeper
straight line shows the unskilled-labor resource constraint (6.1), and the flatter
one shows the skilled-labor resource constraint (6.2). The output point is the
intersection of the two. Notice that the relative supply of apparel produced by
the U.S. economy is equal to:

QYof =075

regardless of the output prices. Therefore, if we draw the U.S. relative supply
curve in a diagram with the relative price on the vertical axis and relative quan-
tities on the horizontal axis, the result is a vertical line, as shown in Figure 6.4.

Note two more points about supply. First, if we were to double the amount
of both skilled and unskilled labor, then the output of both goods would double
and relative supply would be unchanged. (In other words, if we double the
right-hand sides of (6.1) and (6.2) and also double Q* and Q¥ in the left-hand
side, the equations will still be satisfied.) Therefore, the absolute level of IS
and LY does not matter for relative supply, only their ratio, and so we can write
the relative supply as a function of LU/L5.

Second, what would happen if we increased the endowment of unskilled
labor without changing the supply of skilled labor? That would shift the
unskilled-labor resource constraint line out, as shown in Figure 6.5, which
implies an increase in apparel output and a decrease in plastics output. (The
broken blue line indicates the unskilled labor constraint after the endowment
of unskilled labor has been increased.) The latter effect might be surprising—
adding another resource to the economy, of a type used to make plastics as
well as apparel, might be expected to increase the output of both goods. The
drop in plastics output results from the fact that any increase in apparel output
requires the transfer of some skilled labor from plastics to apparel to work with
the new unskilled labor. Given the fixed-proportions technology, this implies a
reduction in plastics output. This observation applies to all Heckscher-Ohlin
models and is known as the Rybczynski theorem. More generally, the Rybc-
zynski theorem says that (holding output prices constant) an increase in the
supply of one factor will increase the output of the good that is intensive in that
factor, and a reduction in the output of the other good.

These two points imply that the relative supply of apparel is an increasing
function of LY/LS. As a result, China, with a higher unskilled/skilled ratio,

PA/PP

R SUS

FIGURE 6.4
0.75 A/P  The U.S. Relative Supply Curve.
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FIGURE 6.5
The Effect of a Change
in Factor Supplies.
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should also have a higher relative supply of apparel. Working out the analogue
to equations (6.1) and (6.2) with 540 million unskilled workers and 300 million
skilled workers on the right-hand sides, respectively, we find that China pro-
duces 240 million units of apparel and 20 million units of plastics, for a relative
supply of 12. Both countries’ relative supply curves are shown in Figure 6.6,
marked RSYS and RSCH, respectively. (Note that they are both vertical because
they do not respond to price changes, and China’s relative supply lies to the right
of the American relative supply because of the Rybczyinski theorem.)

If we assume that all consumers in both countries have the same relative
demand curve, we can then solve for autarky equilibrium in both countries. To
complete our example, suppose that the relative demand curve is the line
marked as RD in the figure, and the autarky relative prices of apparel for the
United States and China are given by 0.48 and 0.37, respectively.®

5 To be really complete, we would derive the relative demand curve from consumers’ utility functions,
but we will avoid that complication here because it is not essential to the main argument. In this
illustrative example, the relative demand curve is given by the equation RD = 49 — 100(P4/P").
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All that is needed to compute the free-wrade equilibrium is the world relative
supply curve, and that can be obtained readily from the individual countries’
supplies. World supply of apparel is (12 + 240) million, and world supply of
plastics is (16 + 20) million, so world relative supply of apparel is 252/36, or
7. This is also depicted in Figure 6.6 as RS¥, along with its equilibrium relative
price of 0.42. Trade raises the relative price of apparel in China (from its
autarky value of 0.37 to its free-wrade value of 0.42), but lowers the relative
price of apparel in the United States (from its autarky value of 0.48 to its free-
wrade value of 0.42). This is understandable because the United States is
the unskilled-labor-scarce country, and so the unskilled-labor-intensive good,
apparel, is expensive there compared to the unskilled-labor-abundant country,
until rade equalizes prices across the two countries.

Note that at the free-trade equilibrium, China’s relative supply of apparel
(12) exceeds its relative demand for apparel (7), so it exports apparel and
imports plastics. The United States’ relative demand for apparel (7) exceeds its
relative supply (0.75), so it imports apparel and exports plastics.

One way to summarize this outcome is that each country exports the good
that is intensive in the factor in which it is abundant. The United States is
abundant in skilled labor, and it exports plastics, which are intensive in skilled
labor. China is abundant in unskilled labor and exports apparel, which is
intensive in unskilled labor. This feature of the trade equilibrium is a general
feature of Heckscher-Ohlin models and is in fact called the Heckscher-Ohlin
theorem.

Trade and the Distribution of Income

The important question is what all of this does to people’s real incomes.

First, what happens to aggregate income? Consider the following thought
experiment. Suppose income in the United States is shared on an egalitarian
basis; people take their hard-eamed wages and put them into a pot and divide
them up. In that case, everyone has the same budget line and everyone chooses
the same consumption. Slightly less fancifully, we could imagine that every
household is made up of some skilled and some unskilled workers, in the same
proportions as the aggregate numbers, and within each household people share
their incomes equally.

Figure 6.7 then shows us the effect of trade. Point A is the output of the
economy, as derived above. Under autarky, this also must be the consumption
point, so the indifference curve for the representative consumer must be tan-
gent to the autarky budget line at that point. That budget line is shown as the
solid line in the figure; it must pass through the production point and have a
slope equal to minus 1 times the autarky relative price of apparel in the United
States under autarky, which is 0.48. Now, under free wrade, the new budget
line, drawn as a broken blue line in the figure, must still pass through the
production point (which is not changed by trade) and must have a slope equal
to minus 1 times the free-trade relative price, or 0.42. Note that the new budget
line necessarily cuts through the autarky indifference curve, making higher-
utility points available to the representative consumer. Specifically, the range
of consumption points on the new budget line just to the right of point A is
superior to the original consumption point. This guarantees that the repre-
sentative consumer will choose consumption on a higher indifference curve
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FIGURE 6.7
The Gains from Trade
in the U.S.
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under free trade than under autarky. As a result, we can conclude that total U.S.
welfare is higher under free trade than under autarky.

But this means that real U.S. GDP is higher under free trade than under
autarky—or, put differently, that the United States as a whole gains from trade.

Now, abandon the egalitarian thought experiment and return to the model in
which each worker’s income is his or her wage. What does trade do to the real
income of each class of worker? Once again, what really matters is each
worker’s budget line. We can figure out the intercepts for each budget line
from the following trick. First, note that equilibrium requires zero profits in
each industry, due to perfect competition and constant returns to scale.’ This
implies that:

Apparel (millions)

2wV +w® = P4, and (6.3)
3wV + 3w = PP, (6.4)

where P4 is the price of apparel, P” is the price of plastics, wY is the unskilled
wage, and w”® is the skilled wage. The left-hand side of (6.3) is the unit cost of
production in the apparel industry, which includes the cost of hiring the 2 units
of unskilled labor and the 1 unit of skilled labor needed to produce one unit of
apparel. The right-hand side of (6.3) is the revenue per unit of apparel sold, so
(6.3) is the condition for zero profits in apparel. Similarly, (6.4) is the zero-
profit condition for plastics.

7 Think of it this way. If a plastics maker could make $1 of profit per unit of plastics produced, then she
could make $1 million profit by hiring enough workers to make 1 million units, but she could make
$2 million profit by hiring twice as many and $4 million profit by hiring twice as many as that. This
would be true of all plastics makers, so the demand for both kinds of labor would be infinite. That is
clearly not an equilibrium. The only way plastics makers would be content hiring a finite amount of
labor is if the profit per unit is $0 per unit. Note that that does not mean that plastics makers are starving.
We could think of the management of a plastics firm as the shilled workers who hire the unshilled
workers to produce output and sell it. The technology requires one unshilled worker per shilled man-
ager, producing 1/3 of a unit of output per manager. The income of the firm’s management is then
(1/3)P® —wY per manager, which in equilibrium must be the same as the managers’ opportunity
income, w5.
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To derive each worker’s budget line, we need each wage divided by the two
product prices, so we will divide (6.3) and (6.4) by P* and P in turn. First,
dividing by P4 yields:

2(wY/P) + (WS/P4) =1, and (6.5)
3(wY/P*) + 3(wS/PY) = PY/PA (6.6)

This is a system of two equations in two unknowns, namely, the apparel-
axis intercept (wV/P4) of the unskilled workers’ budget line and the apparel-axis
intercept (w’/P4) of the skilled workers’ budget line. Given that for each country’s
autarky and for free trade we know the value of P’/ PA, we can solve this system for
those intercepts. For example, for U.S. autarky, the autarky relative price of
apparel equals 0.48, so PP/PA must be equal to the reciprocal of that, or 2.1.
Solving (6.5) and (6.6) with this value on the right-hand side of (6.6) implies that
(wY/P4) = 0.3 and (w¥/P4) = 0.4 under autarky.

To get the plastics-axis intercepts, we divide (6.3) and (6.4) by P. This
gives us:

2(wY/P") + (W3/PP) = PA/P", and (6.7)
3(wY/P?) + 3(w¥/PP) = 1. (6.8)

Once again, we can solve this for the budget-line intercepts once we fill in the
equilibrium value of P4/P? in (6.7), which we recall from Figure 6.6 is equal
to 0.48 for U.S. autarky. (Or, more easily, we can take the values we got above
for (wY/P4) and (wS/P4) and multiply them by P4/PF!) This calculation
shows us that (wY/PP) = 0.14 and (wS/PF) = 0.19 under autarky.

This gives us our budget lines under autarky. How does trade change
them? We can solve the equations again readily with the free-trade relative
goods prices, but first we can see quickly in what direction things will move
with a simple picture. Figure 6.8 shows the equations (6.5) and (6.6)
depicted as solid straight lines. The absolute value of the slope of the line

w¥/PA
Apparel zero-profit condition (equation 6.5)

1

PE/(3P4) = 0.7 ]
Plastics zero-profit condition:
Free trade

04

Plastics zero-profit condition:
/‘ U.S. Autarky (equation 6.6)
FIGURE 6.8
Equilibrium
L2 112 pppapay = 0.7 wY/PA  Real Wages.
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FIGURE 6.9
Equilibrium Real
Wages.

depicting the apparel zero-profit condition (6.5) is 2, the unskilled-to-skilled
labor ratio for the apparel sector. The absolute value of the slope of the line
depicting the plastics zero-profit condition (6.6) is 1, the unskilled-to-skilled
labor ratio for the plastics sector. The apparel line is steeper than the
plastics line because apparel is labor intensive. This is crucial for under-
standing the effects of trade on income distribution, as will be seen in a
moment.

Now note the crucial point: when trade is opened up, the relative output
price PA/PF in the United States falls (recall Figure 6.6) since the United States
can now import cheap apparel from China. That means that P’/P4 must rise, so
from (6.6) the zero-profit line for the plastics industry in Figure 6.8 shifts out, as
shown by the broken blue line, while the other line is unchanged. Clearly, this
results in an increase in (wS/P4) and a decrease in (wY/P4). Something similar
occurs in the plastics-axis intercepts, as shown in Figure 6.9. There, trade shifts
the apparel line inward for the United States, which implies that (w’/PF) rises
and (wY/PF) falls.

The outcome is that in the United States the skilled worker’s budget line has
been shifted outward by trade, with both intercepts (wS/PF and wS/P4) rising,
while the unskilled worker’s budget line shifts in, with both intercepts
(wY/P4 and wY/PP) falling. These changes are driven by the fall in the rel-
ative price of apparel seen in the U.S. economy when trade opens, as shown in
Figures 6.6 and 6.7. On the other hand, when China opens up to trade, it sees a
rise in the relative price of apparel, so the zero-profit lines in Figures 6.6 and
6.7 shift in the opposite direction compared to what happens with the United
States, and so the unskilled workers’ budget lines shift out while the skilled
workers’ budget lines shift in. This is another feature of equilibrium in
all Heckscher-Ohlin models: In each country, the scarce factor’s income
falls when trade opens in terms of both goods, and the abundant factor’s
income rises in terms of both goods. This is called the Stolper-Samuelson
theorem.

Put differently, in each country any rise in the relative price of the
unskilled-intensive good raises the income of unskilled workers in terms of
both goods and lowers the income of skilled workers in terms of both goods.
Given that trade lowers the relative price of unskilled-intensive goods in the

wS/PP . .
Apparel zero-profit condition: U.S. autarky (equation 6.7)

PA/PP =048

173 "
Apparel zero-profit condition:

Free wrade

0.19

Plastics zero-profit condition:
U.S. autarky (equation 6.8)

0.14 PA/(ZPP) 1/3 JY/PP
=0.24
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United States and raises it in China, the effect on the different workers in
the different countries follows.

Of course, in both countries slilled workers make more money than
unskilled workers, so when unskilled real wages fall in the United States due to
trade as skilled real wages are rising, income inequality rises. This is in
contrast to what happens in China, where when unskilled real wages rise as
skilled wages are falling, inequality falls.

A last point to make about the wages in equilibrium: They are the same,
under free trade, for both countries. This is because equations (6.3) and (6.4)
apply equally to both countries, and product prices are identical in both
countries. This is a general finding in Heckscher-Ohlin models: If both coun-
tries produce both goods under free trade, then factor prices (such as wages)
will be equalized across countries by trade. This property is (naturally) called
factor price equalization.

But the main point for our purposes is that the facts we discussed at
the beginning of the chapter are mimicked by the model, with a clear causal
mechanism in place: in this model, opening the United States to trade with
China raises U.S. real income (the gains from trade displayed in Figure 6.7),
but lowers the wages of low-wage workers even as it raises the wages of
high-wage workers (the Stolper-Samuelson effect), increasing U.S. income
inequality. It thus provides a plausible theory as to why globalization could be
behind the labor-market phenomena observed in the data.

Next, we will see briefly how this model works when we relax the
assumption of fixed-proportions technology, which will then show how this
allows us to test this model to see if it is the right explanation.

Allowing Substitutability—and
the Telltale Signs

Now, suppose that apparel and plastics are both produced from skilled and
unskilled labor by constant-returns-to-scale production functions that allow for
substitution of the two kinds of labor and that therefore have isoquants
as pictured in Figure 6.10. The figure shows unit isoquants for the two
industries—in other words, combinations of skilled and unskilled labor
required to produce one unit of output. For a given pair of unskilled and skilled
wages wU and w5, the cost-minimizing choice of labor inputs to produce

Skilled Labor ~ One unit Skilled Labor One unit of
of apparel plastics

J

aAWSH- — — —

aSP(wU/wS) - —

aY(WY/5) Unskilled Labor aPP(WU/5) Unskilled Labor

FIGURE 6.10
The Case with
Substitutable Labor.
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FIGURE 6.11
Equilibrium Real
Wages with Labor
Substitutability.

G unit of output o denoted by a4 (wY/wS) and a5 (wY/w*) for apparel and
UP(wU/wS) and aSF (wV/wS) for plastics. These are found at the point of tan-
gency between the isoquant and the isocost line with slope equal to —(wY/wS).
Of course, any increase in the relative cost of unskilled labor (wY/w®) will
result in a movement up and to the left along the isoquant, or a rise in the ratio
of skilled labor to unskilled labor used in both industries.
We will assume that for any value of w¥/wS the cost-minimizing skilled-to-
unskilled ratio will be higher for plastics than for apparel, or @ (wY/wS)/
UP(wWU/wS) > a4 (wY/wS) /aV (wY/wS)—as shown in Figure 6.10. This is
the variable-proportions version of the assumption that plastics is skilled-labor
intensive.
The model with substitutability works like the model with fixed propor-
tions, but with small changes along the way. First, we can write the zero-profit
conditions as follows:

wVa(wV/wS) + wSa (wY/w®) = P4 for apparel, and
wlalP (wV/wS) + w3aSF (wV/wS) = PP for plastics.

These are analogous to (6.3) and (6.4) for the fixed proportions case. Again,
these equations can be used to find the workers’ budget-line intercepts by
dividing through by P4 and PF to obtain equations analogous to (6.5), (6.6),
(6.7), and (6.8). These can be graphed similarly, the only difference being
that instead of straight lines they are strictly convex curves, as shown in
Figure 6.11, the analogue to Figure 6.8. Once again, the steeper of the two
curves is the curve for apparel because it is unskilled-labor intensive. As a
result, if P4/PP goes up, the plastics curve shifts out, just as in Figure 6.8,
raising the intercept for the skilled worker and lowering it for unskilled
workers. The analogue for Figure 6.9 works similarly.

One consequence of this change in factor prices is that, unlike in the fixed-
proportions model, a change in relative output prices produces a change in
output. This can be seen by writing the resource constraints as:

SS/pA | Apparel zero-profit condition (equation 6.5)

Plastics zero-profit condition:
Free trade

Plastics zero-profit condition:

B /~ U.S. Autarky (equation 6.6)

-~

wi/pA
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a"(wYw*)@* + a"P(wY/w*)@" = 72 million, and
A (wY/wh ot + a5F (wY/w¥)@F = 60 million.

These are analogous to (6.1) and (6.2), but of course the unit labor demands
are variables, not fixed numbers. This gives rise to a diagram analogous to
Figure 6.3. The difference is that when the relative price of apparel P4/PF falls,
then as shown in Figure 6.11, wU/w® will fall through the Stolper-Samuelson
effect, so by cost minimization a¥ and a’F will rise and a5 and %% will fall,
as shown in Figure 6.12. (In that figure, the autarky unit isocost line is shown as
a solid black line, while the free-trade unitisocost line is a broken blue line.) As
a result, in the analogue to Figure 6.3 the shilled-labor resource constraint will
shift out and the unskilled-labor resource constraint will shift in, resulting in
a new intersection up and to the left compared to the old one. As a result,
production of apparel will go down and production of plastics will go up, so the
drop in P4/ PP has caused a drop in the relative supply of apparel. In other words,
with variable coefficients, the relative supply of apparel curve slopes up, unlike
the vertical relative supply curves of Figure 6.6.

The big picture, however, is the same as in the fixed-proportions case.
Because of the Rybczynslai effect, the relative supply curve for China lies to the
right of the relative supply curve for the United States, just as in Figure 6.6, and
the world relative supply curve lies in between the two. Therefore, when trade is
opened up, the relative price of apparel falls in the United States and rises in
China, and China exports apparel while the United States exports plastics.
Because of the movement in relative prices in each country, real wages rise for
skilled labor in the United States and unskilled labor in China and fall for
unshilled workers in the United States and skilled workers in China. Finally, just
as before, both countries gain from trade in the aggregate, so real GDP goes up
in both countries. This final point can be seen in Figure 6.13, which is the
analogue to Figure 6.7 with substitutable factors. Once again, the autarlsic
production and consumption point is labeled as A, and the autarlsic budget
line goes through A tangent to the autarkic indifference curve. Now, however,
the country has a concave production possibilities frontier, and with trade the
production point moves from A to B. The free-trade budget line is the broken blue
line, which cuts through the autarlsic indifference curve, allowing higher usility.

Thus, either version of the model, with fixed or variable proportions, pro-
vides the same basic interpretation of the three facts discussed at the beginning

. One unit of
Skilled Labor One unit Skilled Labor  plastics
of apparel /
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aSAWYS)
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£ 4 | .
/s | | R
aU4 W) Unskilled Labor aUP(wUsS5) Unskilled Labor

FIGURE 6.12
The Effect of Trade
on Skilled/Unskilled
Labor Ratios.
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FIGURE 6.13

The Gains from Trade in the
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Factors.
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of the chapter: Opening up trade causes real GDP per worker to go up but also
causes increased U.S. income inequality, increasing real wages for high-wage
workers and reducing them for low-wage workers.

However, they also make a number of additional predictions—which can
be tested. Here are three of the most important.

Prediction 1. The increase in skilled-to-unskilled wage ratios in the United
States is accompanied by a drop in the relative employment of skilled labor
in each industry in the United States. This, of course, does not occur in the
version with fixed proportions, but it is an inevitable result of the fact that
trade makes skilled workers relatively more expensive in the United States,
as shown in Figure 6.12.

Prediction 2. The increase in skilled-to-unskilled wage ratios in the United
States is accompanied by a fall in the relative price of unskilled-labor-
intensive goods. In fact, the fall of PA/P? in the U.S. economy is what
drives the rise in w3/wV, as seen from Figures 6.8, 6.9, and 6.11.

Prediction 3. As globalization proceeds, income inequality rises in skill-
abundant countries, which are also the countries with high per capita
income; but income inequality falls in skill-scarce countries, which are also
countries with low per capita income. This is an immediate consequence of
the fact that the relative price moves in opposite directions in both countries
when trade is opened, as demonstrated in Figure 6.6. Where the skilled-to-
unskilled wage ratio rises, income inequality increases, and vice versa.

These can be taken as telltale signs that the Heckscher-Ohlin mechanism is
what is driving developments in the labor market. Now we will ask if these
signs are there in the data.

Testing the Theory

Evidence on the first two of these telltale signs can be found in a famous paper
by Robert Lawrence and Matthew Slaughter (1993). They gathered data on
wages and employment by “production” workers and “nonproduction” workers
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for U.S. manufacturing. Production workers include all workers directly
involved in producing output, such as operating a machine on an assembly line.
Nonproduction workers include all other workers, such as supervisors, man-
agement, engineering, accounting, office help, and custodial. This is a crude way
of dividing the data into skilled and unskilled workers, which is conveniently
available in some data sets in which actual skill and qualifications are not
recorded. It roughly correlates with a true division by skill because most of the
workers in the nonproduction category require more formal qualifications than
most of the workers in the production category, and the average nonproduction
worker’s wage is always higher than the average production worker’s wage.
The Lawrence and Slaughter study focuses on the 1980s, a period of rapid
globalization across the board. For each U.S. manufacturing industry, Lawrence
and Slaughter studied the behavior over the 1980s of the ratio of the non-
production wage to the production wage, which we can call the “relative wage”
for short, and is a rough proxy for w¥/w? in the notation above. They correlated
this with the ratio of the number of nonproduction employees to production
employees in each industry, which we can call “relative employment” and
is a rough proxy for a®/aY4 and a5f/aUf in the notation above. Their
Figure 7, reconstructed here as Figure 6.14 using data from the NBER-CES
Manufacturing Industry Database, shows a scatterplot for the change in relative
wages against relative employment over the 1980s for all U.S. manufacturing
industries. The classification is by the 1972 4-digit Standard Industrial Classi-
fication (SIC) system,; to illustrate, this includes the robes and dressing gowns
industry, the buttons industry, and the tanks and tank parts industry, along with
442 others.® The horizontal axis measures the percentage change in relative
employment over the 1980s for each industry (so, for example, if an industry had
10% more nonproduction employees than production employees in 1980 but
21% more nonproduction employees than production employees in 1990, then
this number would be ((1.21 — 1.1)/1.1) X 100% = 10%). The vertical axis

150.0 T

# Robes and dressing gowns
4 Buttons

112.5

75.0 Y — # Telephone and telegraph apparatus

37.5 -

Change in relative wage (%)

+ + Tanks and tank parts
¥ Cigars
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=75.0

=75 0 75 150 225 300
Change in relative employment (%)

8 Research assistance by Gihoon Hong is gratefully acknowledged. Two industries have been dropped
due to missing data. In addition, the “primary lead” industry was dropped as an outlier, with its rise in
relative employment above 1000%. If that industry were included, the point made here would be all the
stronger.

FIGURE 6.14
Changes in Relative
Wages and Employ-
ment, 1979-89, by
Industry.
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measures the percentage change in relative wage over the 1980s for each industry
(so if in 1980 the average nonproduction worker in an industry earned 10% more
than the average production worker in that industry, but in 1990 the non-
production worker earned 21% more, this number would again be 10%).

A glance at the figure shows the story: The great majority of industries are
represented by dots above the horizontal axis, indicating that their relative wage
increased over the 1980s, consistent with the facts presented at the beginning of
the chapter. At the same time most of the dots lie to the right of the vertical axis,
therefore indicating a rise in the relative skilled employment, which stands in
contradiction to Prediction 1 listed above. According to the model, every point
should be in the upper-left quadrant, with increases in the relative wage and
decreases in relative employment, but in fact three-quarters of the industries lie
in the right-hand quadrants. We conclude that Prediction 1 is violated by the data.

A second line of inquiry by Lawrence and Slaughter concerned output
prices. Recall that Prediction 2 was that the prices of unskilled-labor intensive
products would fall in the United States relative to the prices of skilled-labor
intensive products. Lawrence and Slaughter examined data on import prices
and computed the percentage change in import price for each industry over
the 1980s. They correlated this with the initial relative employment (again the
ratio of nonproduction workers to production workers) across industries. If
Prediction 2 is correct, we should see a clear positive correlation between these
two variables, as the prices of skilled-intensive products rise relative to the
prices of unskilled-intensive products as globalization progresses. In fact,
there was only a very weak relationship between these variables, and what
relationship existed was decreasing, not increasing. Prices of skilled-intensive
goods in the United States fell slightly relative to the prices of unskilled-
intensive goods. Therefore, Prediction 2 is very sharply rejected by the data.

Prediction 3 can be addressed by data on income inequality across coun-
tries, following an approach by Berman, Bound, and Machin (1998). Figure
6.15 shows data from the University of Texas Inequality Project, which has
compiled measures of inequality over time for a wide range of countries.’ For
each country, the vertical axis measures the change in inequality from 1980 to
1990, and the horizontal axis measures the 1980 income per capita. Therefore,
the countries are lined up from the poorest on the left to the richest on the right.
Note that the great majority of the data points lie above the horizontal axis,
meaning that in the great majority of countries income inequality rose. Since
this was a period of rapid globalization worldwide, Prediction 3 calls for a
positive relationship between the two variables, as higher-income countries
should be more likely to see an increase in inequality than low-income ones.
However, there is no such positive relationship in the figure. In fact, the two
variables show a negative correlation (—0.35), and a linear best-fit to the
scatterplot, shown as a black line, shows a negative slope. For countries
at the lowest income levels, such as Cameroon and Bangladesh, income
inequality was much more likely to go up than down. We can conclude that
the data reject Prediction 3 as well. *°

® The data can be found at http://utip.gov.utexas.edu. The income inequality measure is the Theil index,
and the method of calculation is described in detail in Galbraith (2009).

10 The original study by Berman, Bound, and Machin (1998) focused on the wage premium for skilled
workers rather than overall income inequality, but found similar results to those reported here. See, in
particular, their Figure IV.
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Thus, although superficially the Heckscher-Ohlin model appears to provide
a plausible explanation of the U.S. labor-market experience since the 1970s
as a consequence of trade, in fact the data rejects that theory quite decisively.

The Upshot—with an Important
Qualification

We have documented some problems of the U.S. labor market and shown a
plausible—and influential—theory of how this may have been caused by freer
trade, the Heckscher-Ohlin model. We then saw that this explanation does not
fit the data, in a number of crucial ways, so if trade is the culprit it must work
through some other mechanism.

Economists mostly agree that the wage performance of the U.S. economy
has been disappointing in the era of the second wave of globalization, but most
do not ascribe very much of this performance to trade. There is no consensus
on a single cause, but different authors emphasize changes in technology,
declines in unionization, immigration, and deterioration in the real value of
minimum wages—each hotly contested. A useful survey of a fairly substantial
literature on this issue is found in Freeman (1995).

We should point out two theories that are particularly prominent. First,
many researchers believe that the explanation lies in skill-biased technical
change, meaning a change in technology, possibly due to the rise of computers
and automation, that results in a higher ratio of skilled labor to unskilled labor
chosen by each firm for any given wages. This explanation is forcefully argued
by, for example, Berman, Bound, and Machin (1998), and can help explain
why the ratio of skilled to unskilled workers employed has gone up throughout
the economy in many countries even as skilled labor has become relatively
more expensive. Second, in recent decades there has been a swing in demand
toward services, resulting in increases in their prices. Since, at least in the
United States and other high-income countries, services are on average very
much more skilled-labor intensive than goods sectors, this can result in
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increases in the skilled wages relative to unskilled wages. Harrigan (2000) and
Reshef (2009) show that this explanation fits the data very well.

One conclusion that we cannot take from this exploration, however, is that
trade has no distributional costs. Workers in import-competing industries typi-
cally lose income from an increase in import competition (see Kletzer, 2002, for
a survey of evidence). The point is that the expectation that blue-collar workers
as a whole are hurt by trade is not well supported by the data. It appears that
workers face substantial costs of switching industries, as documented, for
example, by Artug, Chaudhuri, and McLaren (2010), so that in some respects the
economy functions like the specific-factors model of Chapter 5. (It is not so easy
to leave one’s job making buttons one day and begin making tanks and tank parts
the next.) Thus, the pattern of gains and losses from import competition is dif-
ferent than the Heckscher-Ohlin pattern; rather than a class-based pattern of
white-collar gains and blue-collar losses from globalization, an industry-based
pattern of losses for less-mobile (particularly older) workers in import-com-
peting industries—and gains for everyone else—may be closer to the truth.

Finally, there are indications that the earlier methods of looking for a
relationship between trade and inequality may have missed much of what is
going on, perhaps by looking at aggregate data. An important strain of research
looks at data at the level of individual plants. Bernard, Jensen, and Schott
(2006) show that imports from low-wage countries are correlated with an
increased rate of plant closings for low-skill intensive plants in the United
States, which suggests that within each industry the products exported by low-
wage countries are different from those exported by high-wage countries, and
that low-wage imports could drive U.S. wage inequality to some degree even
within each industry. An important consequence of the finding that rich and
poor countries produce different goods is explored by Zhu and Trefler (2005).
They show that if skill-abundant countries produce skill-intensive goods and
skill-scarce countries produce less skill-intensive goods and there is a cutoff
good that marks the boundary between the two, a rise in productivity in skill-
scarce countries will shift that boundary, transferring production of some
goods from skill-abundant countries to skill-scarce countries. The goods thus
moved were the least skill-intensive goods in the skill-abundant countries but
they are now the most skill-intensive goods in the skill-scarce countries.
Therefore, the rise in skill-scarce country productivity can increase the relative
demand for skilled labor in every country at once. This theory explains many
features observed in globalization in practice, including a rise in income
inequality in all regions at once.

This is an active area of inquiry and debate. A number of strands of ongoing
research seem to point to a role for trade in increasing wage inequality; see
Harrison, McLaren, and McMillan (2011) for an overview.

MAIN IDEAS

1. A model in which trade is driven only by dif- leaving only differences in factor supplies as a
ferences in factor endowments across countries, reason for trade.
and in which factors are perfectly mobile across
industries, is called a Heckscher-Ohlin model.
This is a form of comparative-advantage model
in which technology and consumer preferences
are assumed to be the same across countries,

2. In such a model, each country exports the good
intensive in the factor in which it is relatively
abundant (a result called the Heckscher-Ohlin
theorem). This is also the good that was relatively
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cheap in that country under autarky, so in each
country trade raises the relative price of the good
that is intensive in the factor that is relatively
abundant in that country.

In a Heckscher-Ohlin world, factor prices are
determined by output prices through each indus-
try’s zero-profit condition. A rise in the price of a
good raises the real income of the factor that is
intensive in the use of that good and lowers the
real income of the other factor.

WHERE WE ARE

4. As aresult, in such a model, trade raises the real
income of each country’s abundant factor and
lowers the real income of each country’s scarce
factor. This is known as the Stolper-Samuelson
theorem.

Therefore, if each person owns only one factor
of production, then in each country, one group of
people will be hurt by trade and one group will
benefit. On the other hand, if ownership of factors is
evenly spread out, everyone will benefit from trade.

We have added the final form of comparative-advantage model, the Heckscher-Ohlin model, distinguished by its
use of factor endowments as a reason for trade and by its assumption of perfect factor mobility across industries.

Comparative advantage

Countries differ by
Technology
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QUESTIONS AND PROBLEMS

1. Political economy effects. Consider an economy
in which two factors of production, labor and
capital, produce two goods, capital-intensive
pharmaceuticals and labor-intensive clothing.
Suppose that both factors of production are freely
mobile across both industries and that all pro-
ducers, consumers, capitalists, and workers are
price-takers. Suppose that there are currently
steep tariffs on all imported goods, but there is a
bill before Parliament to eliminate those tariffs,
and the government has invited citizen repre-
sentatives of workers and capitalists to express
their opinions on the matter. Suppose that all citi-
zenrepresentatives understand the consequences of
eliminating the tariffs, and suppose as well that

Factor endowments

Reasons for trade

Increasing returns to scale

Oligopoly
(chapter 4)

Imperfect competition

Monopolistic
competition
(chapter 3)

Internal increasing
returns (chapter 3)

each representative simply wants to maximize his
or her real income. The parliamentary hearing takes
testimony from four groups, representing workers
in the clothing industry, capitalists in the clothing
industry, workers in the pharmaceuticals industry,
and capitalists in the pharmaceuticals industry,
respectively.

(a) If this economy is capital-abundant relative
to the rest of the world, which of these four
groups do you expect to support the tariff-
elimination bill, and which do you expect to
oppose it? Why?

(b) Now, suppose that the country is labor-
abundant relative to the rest of the world, and
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answer the same question, explaining any
differences there might be with the previous
answer.

(c) How would your answer now change if],
instead of being freely mobile, we assumed that
both labor and capital were sector-specific?

(d) Comment on how the mobility or immobility
of factors across industries affects the nature
of political conflict we can expect to see over
trade policy.

To the model of U.S.-China trade presented in
Section 6.2, add a third country, called Colombia.
Suppose that the Colombian economy has 90
million unskilled workers and 60 million skilled
workers, and the same technology and pre-
ferences as China and the United States, and that
both kinds of labor are freely mobile across
industries just as in those two countries.

(a) Suppose that Colombia opens up trade with
the United States at a time when trade is not
possible between either China and Colombia
or China and the United States. What will
happen to wages and the distribution of
income within Colombia as a result of the
opening of trade? (Answer qualitatively; no
computation is necessary, although a diagram
may help you explain your reasoning.)

(b) Now, suppose that Colombia opens up trade
with the United States after the United States
has opened up free trade with China. Will the
effect of trade on wages and on the distribu-
tion of income in Colombia be different than it
was in Question (a)? Why or why not?

More political economy. Suppose the world is a
Heckscher-Ohlin model with two factors of pro-
duction, skilled and unskilled labor, and many
countries that differ in their ratio of skilled to
unskilled workers. Suppose that in each country
trade policy is determined by the need to keep
unskilled workers happy, because in each country
unskilled workers form a majority of the popu-
lation and as a result only politicians who do
what unskilled workers want will win an election.
Each country’s government must choose between
free trade and protectionism. Assuming that each
voter votes for the politician whose policies will
give that voter the highest real income, which
countries will have protectionist policies? Which
will have free trade?

Home and Foreign both produce cars and food
using labor and capital. In each country, both

labor and capital are freely mobile across indus-
tries. It takes 5 units of labor and 3 units of
capital to produce 1 unit of food, and 4 units
of labor and 4 units of capital to produce 1 car.
Home has 600 units of labor and 400 units of
capital, while Foreign has 600 units of labor and
500 units of capital. Each country has the same
relative demand curve, given by PF/P¢ =1.1—
(0.075)QF/QF, where P is the price of good j
and (@ is the quantity of good j.

(a) Which country is labor abundant? Labor
scarce? Which good is labor intensive?
Capital intensive?

(b) How much of each good will each country
produce?

(c) For Home, find the relative price of food, the
wage, and the rental price of capital in autarky.
Draw the budget line for a Home worker and
for the owner of 1 unit of Home capital.

(d) Do the calculation of (c) for free trade. Draw
the budget lines on the same diagram as you
used for (c).

(e) Who in Home benefits from trade? Is it the
scarce factor or the abundant factor? Who
loses? The scarce factor or the abundant
factor?

Production with factor substitution. Suppose that
an economy produces apparel and plastics with
skilled and unskilled labor. The economy has 120
units of unskilled labor and 100 units of skilled
labor. Under the initial conditions, the relative
price of apparel is equal to P4/PP = 1.2, factor
prices are such that apparel producers use 2.2
units of unskilled labor and 1 unit of skilled labor
for each unit of output, and plastics producers
use 1 unit each of skilled and unskilled labor.
However, when trade is opened, the relative
price of apparel rises to P4/PP = 1.4, so the rela-
tive unskilled wage rises, and both industries
substitute toward skilled labor. Suppose that after
the change, apparel producers use 2 units of
unskilled labor and 1.2 units of skilled labor for
each unit of output, and plastics producers use 0.6
units each of unskilled labor and 1.2 units of
skilled labor.

(a) Show the factor-use points given on a unit-
isoquant diagram as in Figure 6.12. Do not
worry about wages or the isocost lines.
Sketch what the whole isoquant might look
like for each industry, based on the two
points for which you have data.
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(b) Compute the output of each industry before
and after trade has opened up.

(c) Use the information you have derived in
(b) to compute the relative supply of apparel
before and after trade, and plot those two
points on a graph with the relative supply of
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Why Doesn’t Our
Government Want Us
to Import Sugar?

John Wiley & Sons, Inc.

LifeSavers candy: As the label says, now made in Canada.

Sinking LifeSavers

For 35 years, a factory in Holland, Michigan, produced every LifeSavers
candy sold in the United States, but in the fall of 2003, the plant closed its
doors, eliminating 600 local jobs. Production of LifeSavers was transferred to
a factory in Montreal, Quebec, owned by Kraft foods, the brand owner. Many
factors were involved in the decision to move, but one factor cited by most
observers is the cost of the principal ingredient: sugar (see Belsie, 2002 or USA
Today, 2002). Wholesale prices of sugar are substantially higher in the United
States than they are in Canada—often twice as high, which obviously will have
an effect on the cost of production for a product that is almost entirely sugar.
Sugar prices are also a factor in the closing of a large Brach’s candy plant in
Chicago, with production moved to Argentina and Mexico, and in the decision
of a number of other U.S. candy manufacturers to move production out of the
country (see Jusko, 2002).
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A natural question is, then, why is sugar expensive in the United States? In
particular, why is wholesale sugar so much more expensive than it is in Canada,
a country with no cane sugar capacity at all (only sugar beets in Ontario and
Alberta), than in the United States, with abundant cane production capability in
Florida, Louisiana, Hawaii, and Texas, as well as beet sugar in the north?

The principal reason appears to be, very simply, that the U.S. government
has, for decades, made it very difficult to import sugar from the rest of
the world, while the Canadian government has not. This import restriction
policy has had wide ramifications, from the discouragement of domestic candy
production to the creation of a huge corn-syrup industry that otherwise likely
would not exist, to a rise in sugar and candy prices for U.S. consumers. We will
try to figure out exactly what the government is trying to do with this program.
The first step will require us to understand how it works.

U.S. sugar import restrictions take the form of a tariff-rate quota (TRQ).
This is a variant of a tariff (recall from Chapter 5 that a tariff is a tax on
imports). With a TRQ, the government allows a certain quantity of imports of
the commodity in question at a low tariff rate, but assesses a higher tariff rate
on imports above that level. For example, in 2002, the U.S. policy charged
0.625 cents per pound of sugar for the first 1.29 million tons imported, and
15.36 cents per pound for any imports beyond that (see Elobeid and Beghin,
2006, for a summary of world sugar policies). The 0.625¢/1b rate is called the
in-quota tariff, and the 15.36¢/1b rate is called the out-of-quota tariff. Note that
the out-of-quota rate is much higher than the in-quota rate; this is generally the
case with TRQs. Since world raw sugar prices generally fluctuate around 10
cents per pound, the out-of-quota rate for the U.S. sugar policy is a very steep
disincentive to imports beyond the quota threshold.

In fact, the U.S. sugar import policy is a hybrid that combines elements of a
tariff and a related policy called a quora. Under a quota, a government declares
some quantity of imports of a commodity that it will permit, with imports
beyond that quantity simply prohibited. For our purposes, the main effects of
the sugar policy can be well understood by approximating the more compli-
cated TRQ by a simple quota or tariff, and that is the approach we will pursue
here. Once we understand how one of these simpler policies works, it will be
easy to see how the more complicated TRQ works (and it will also be clear that
it does essentially the same things).

In general, any policy of restricting imports by any of these means is often
called protectionism because it has the effect of protecting domestic producers
from foreign competition. An analysis of the government’s motivation for
sugar protectionism can reveal tools that can be used to understand protec-
tionist policies more generally. There are two main candidate explanations for
why the U.S. government severely restricts sugar imports. The first is that by
doing so it can force the world price of sugar down, which tends to raise real
U.S. incomes because the United States is a net importer of sugar. Since this
amounts to an improvement in the U.S. terms of trade, it is often called the
terms-of-trade motive for protectionism. Note that under this hypothesis,
the United States as a whole is made richer by the protectionism, although
some groups of Americans might be hurt. The second hypothesis is that the
import restrictions make Americans as a whole poorer, but benefit some
group within the country that has disproportionate influence on the political
process. This is the interest-group motive. We will look at these two expla-
nations in turn.
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Hypothesis I: The Terms-of-Trade Motive
A Partial-Equilibrium Model

To get started, we need a model of world sugar trade. In analyzing wade policy,
we always need to be clear about the kind of trade we are looking at; wade
policy in a comparative-advantage setting can have very different effects
compared to trade based on increasing returns or imperfect competition.
Note that wade in sugar is driven by comparative advantage; the reason
that Brazil and the Dominican Republic are major exporters, for example, is that
climate and soil conditions there favor the production of sugar cane, unlike
colder and drier locations. Since sugar, as other agricultural commodities, is
produced by a large number of growers with no single grower dominating, it
makes sense to use a competitive model with all producers as price-takers.
Further, since sugar is both a small part of the U.S. economy and a small portion
of consumers’ budget sets, a partial-equilibrium approach is appropriate. Here,
we will adopt a very simple approximation of the model constructed by the U.S.
General Accounting Office (GAQ) in collaboration with a team of economists
from the University of Iowa for its June 2000 report on U.S. sugar polices, a
report commissioned by Congress that is probably the most influential study of
U.S. sugar policies available (General Accounting Office, 2000).

We will use the following approximation to the supply relationship for sugar
in the United States (including both sugar from cane and sugar from beets):

SUS = 1.48 X 10'° + 5.44 X 10" P, (7.1)

where SUS is the U.S. quantity supplied in pounds and P is the price in cents per
pound. The following will approximate the U.S. consumer demand relationship:

DYS —2.56 X 101° — 2.79 X 10%P, (7.2)

where DS is the U.S. quantity demanded, in pounds. For any given price, the
difference between the U.S. quantity demanded and the U.S. quantity supplied
provides the U.S. import demand for sugar, so the difference between (7.2) and
(7.1) yields the U.S. import demand curve:

MDYS = 1.08 X 10'° — 3.33 X 108P, (7.3)

where MDYS denotes the quantity of sugar demanded by the United States, in
pounds. These three relationships are denoted in Figure 7.1. Note that the
import demand MDYS at any given price is the horizontal difference between

! These parameters come from approximating the GAO (2000) model linearly. Table 7 (p. 25) of the
GAO report lists predictions of the model, with and without the sugar program in place. The parameters
of the U.S. supply and demand equations given here, (7.1) and (7.2), are chosen to replicate the
quantities in that table, given the domestic price. The parameters for the rest-of-world export supply
(7.5) are chosen to match the predicted export quantities, given the world price, and then are broken
into supply and demand curves for the rest of the world by assuming that the United States and rest-of-
world supply curves have the same slope—an assumption that is immaterial to the policy questions
at hand.
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the domestic demand DY® and the domestic supply SUS, as indicated by the

two-headed arrow, which has the same length in both panels of the figure.
Similarly, let the rest of the world’s sugar supply relationship be approxi-
mated by:

ROV _ 3,00 X 10!! + 544 X 10"P, (74)

where SROW denotes the quantity of sugar produced in the rest of the world
(henceforth denoted by ROW), and let the rest of the world’s sugar demand
relationship be approximated by:

DROV — 321 X 10" —2.45 X 10°P, (75)

where DOV denotes the quantity of sugar consumed by the rest of the world.
For any given price, the rest-of-world supply minus the rest-of-world demand
amounts to the rest-of-world export supply (to the United States), so sub-
tracting (75) from (74) yields the rest-of-world export supply curve:

XSROV — _2.08 X 10'° + 2.5 X 10°P, (76)

where XSROW represents the rest of the world’s sugar exports to the United
States. This is depicted in Figure 7.2.

Consider an equilibrium with free trade—in other words, with no trade
barriers or transport costs, so that the price of sugar is the same everywhere.
Market clearing requires that the U.S. import demand equal the rest of the
world’s export supply, so to find the equilibrium we need to set the right-hand-
sides of (7.3) and (7.6) equal to each other and solve for the world price, P.
This implies a world price of 11.14 cents per pound, as shown in Figure 7.3,
and 7.04 billion pounds of sugar imported by the United States.”

2 Alert students duplicating this algebra on their own will notice small discrepancies between the
reported values and the equilibrium values they compute from the export supply and import demand
equations. That is due to the rounding used to report the export supply and import demand equations.
The world price reported here is computed without rounding and can be obtained from the accompa-
nying spreadsheet, optimal tariff.xls.

FIGURE 7.1
The Market for Sugar
in the U.S.
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FIGURE 7.2

The Market for Sugar
in the Rest of the
World.

FIGURE 7.3
The World Market for
Sugar.
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Now, we impose the U.S. trade restrictions. We will approximate the U.S.
policy first with a tariff and then with a quota.

The Effects of a Tariff

It turns out that the effects of the U.S. sugar policy are well approximated by a
tariff set at 12.38 cents per pound on every unit imported. This is an example
of a specific tariff, meaning a tariff that is charged per unit of quantity
imported. (By contrast, a tariff charged per unit of value is an ad valorem
tariff. An example would be a tariff that requires payment of customs duty
equal to 5% of import invoice value.)

A specific tariff of 12.38¢/1b would then change the U.S. import demand
curve as follows (the details are laid out in Figure 7.4). We need to derive how
much sugar the United States will now import for any given world price, and
we can do that in four steps. D First pick a value for the world price, say, 10
cents per pound. @ Then add the 12.38¢/Ib tariff to that 10¢/Ib to find the
domestic U.S. price of sugar that implies: 22.38¢/lb. The reason that
the domestic U.S. price would be increased in this way is straightforward:
U.S. consumers now need to pay the world price plus the tariff for any
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imported sugar they will buy, so the price they face for foreign sugar is
22.38¢/1b. If the price of domestically produced sugar in the United States did
not also rise, then U.S. consumers would buy only domestically produced
sugar; but (as Figure 7.1 shows), at 10¢/1b, domestic U.S. supply is less than
domestic U.S. demand, so there would be an excess demand for sugar in the
United States. This would drive the domestic U.S. price up, until it would
reach a point at which U.S. consumers are once again ready to import sugar—
in other words, 22.38¢/lb. @ Now that we know the domestic U.S. price
implied by a world price of 10¢/1b, we can find out the quantity of U.S. import
demand this implies by reading it off of the original U.S. import demand curve
at the new U.S. domestic price. @ We now have a U.S. import demand
quantity (3.3 billion pounds) associated with the hypothetical world price of
10¢/1b, and we can plot this price/quantity pair as the blue dot in the figure.
Note that it is below the original MDY’ curve by exactly 12.38¢/1b, the amount
of the tariff.

We can repeat the logic now for any hypothetical value of the world price, and
doing so traces out the new U.S. import demand curve, shown as the blue curve
MDUYS:%7iff in Figure 7.5. In this figure, the vertical axis measures the world price
of sugar, which we have seen will now be different from the domestic U.S. price.
The new U.S. import demand curve lies below the original import demand
curve, at each point, by exactly 12.38¢/1Ib, the amount of the tariff. Obviously,
this implies that its intersection with the rest of the world’s export supply
schedule occurs below and to the left of the original equilibrium, implying a
lower world price of sugar and lower U.S. sugar imports as a result of the tariff.
(The XS®O¥ curve is not affected by the U.S. tariff.) Algebraically, the new
MDYS:%"f equation is found simply by replacing P in equation (7.3) with
(P + 12.38), because the domestic U.S. price and not the world price determines
domestic U.S. supply and demand, and hence U.S. import demand. This
replacement yields a new U.S. import demand schedule:

MDUS:w@riff — 1,08 X 10'° — 3.33 X 108(P + 12.38)

7.7
=6.68 X 10° — 3.33 X 10%P, 0-1)
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FIGURE 7.5

The Effect of the
Tariff on the World
Mazrket.
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where MDY5:%f denotes the U.S. import demand as affected by the tariff, in
pounds, and where P denotes the world price of sugar. To find equilibrium, we
need a world price P such that the ROW export supply (7.6) is equal to the U.S.
tariff-affected import demand, (7.7); we therefore set the right-hand sides of
(7.6) and (7.7) equal to each other and solve for P. This yields a world price
of exactly 9.68¢/Ib (compared to the free-trade price of 11.14¢/1b) and a new
quantity of 3.4 billion pounds imported by the United States (compared to the
free-trade quantity of 7.04 billion).?

The point is that the U.S. tariff has made it harder for foreign producers to
get into the U.S. market, with the result that a larger fraction of their output is
sold on the rest of the world market, depressing the world price. At the same
time, the tariff makes sugar more scarce in the United States, raising the U.S.
domestic price.

The effects of the tariff within the United States can be seen from Figure 7.6,
which re-creates the U.S. supply and demand curves from Figure 7.1, but with
the relevant part of the picture magnified. We will evaluate the welfare effect in
terms of three pieces. First, there is the effect on consumer surplus, which we
used in Chapter 4, and is the net benefit of the commodity to consumers, and is
measured as the area between the demand curve and the horizontal line marking
the price that consumers pay. Second, there is producer surplus, which mea-
sures the net income to sugar producers from sugar production and is measured
as the area between the supply curve and the horizontal line marking the price
that producers receive. Finally, there is the tariff revenue, which is the income
the government receives from collecting the import tariff.

The original price under free trade, the new, lower world price with the
tariff, and the new domestic U.S. price (9.68¢/1b plus the 12.38¢/1b tariff
equals 22.06¢/1b) are all shown in Figure 7.6. Under the tariff, American
production of sugar rises and American consumption of sugar falls. U.S.

3 The comments about rounding error made in footnote 2 apply here as well.
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consumer surplus under free trade was equal to the area under the demand
curve above the price of 11.14¢/Ib, but under the tariff it is the area above the
price of 22.06¢/1b and is therefore smaller by areas A + B + C + D. U.S.
consumers of sugar are hurt by the tariff. Under free trade, U.S. sugar producer
surplus was given by the area above the supply curve below the price of
11.14¢ /1b, but with the tariff it is equal to the area below the price 22.06¢ /Ib
and is therefore larger by area A.

The third important welfare effect is the tariff revenue: The U.S. government
collects 12.38 cents per pound of sugar imported, which goes into the govern-
ment coffers to be used for whatever expenditures the government requires.
It can also be used to reduce all Americans’ income taxes, without changing
expenditures. We will assume for now that a dollar of tax revenues in the U.S.
Treasury has the same value for social welfare calculations as a dollar of
personal income. Tax revenues in this example are equal to the 12.38 cent-
per-pound tariff times 3.4 billion pounds imported, or areas C + E in Figure 7.6.

To sum up the effects of the tariff on Americans, add the change in con-
sumer surplus —(A + B + C + D) to the change in producer surplus (A) and
the tariff revenue (C + E) to get the total change in U.S. social welfare,
(E — B — D), as depicted in Figure 7.7.

We can make sense of this figure quite easily.

e First, the United States benefits any time the world price of a commodity
it imports falls. That benefit is measured here by the rectangle E, whose
area is the reduction in the world price due to the tariff (the height of the
rectangle, or the amount that the United States saves per unit imported),
times the number of units imported (the length of the rectangle). This is
the simple cost savings to the United States due to the terms-of-trade
effect of the tariff; accordingly it is called the terms-of-trade benefit of
the tariff.

FIGURE 7.6
The Effect of the Tariff
in the U.S.
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FIGURE 7.7
Welfare Effects.
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e Second, the area B is the gap between the world free-trade price and the
U.S. supply curve, added up over the range of increased U.S. sugar
production caused by the tariff. The height of the supply curve at any
point is the marginal cost of producing sugar in the United States; if we
interpret the original free-trade world price as the true social marginal
cost of procuring sugar, then the gap between the two is the additional
marginal social cost of producing a pound of sugar in the United States
rather than buying it on the world market. Thus, the area B is the inef-
ficiency from producing too much sugar in the United States and is
accordingly called the production distortion from the tariff.

e Finally, the area D is the gap between the world free-trade price and the
U.S. demand curve, added up over the range of decreased U.S. sugar
consumption due to the tariff. The height of the demand curve at any
point is equal to the marginal consumer benefit of one more pound of
sugar, so the gap is the extent to which each pound of sugar not con-
sumed because of the tariff had a marginal utility higher than its true
marginal social cost. Thus, the area D is the inefficiency from consuming
too little sugar in the United States and is accordingly called the con-
sumption distortion from the tariff.

The tariff leads to overproduction and underconsumption of sugar in the
United States, both of which are social welfare costs to the United States (dark
blue in Figure 7.7), but it also lowers the cost of sugar on the world market,
which is a social welfare benefit to the United States (light blue in Figure 7.7). If
the light blue area in Figure 7.7 is greater than the dark blue areas, then the tariff
is beneficial to U.S. social welfare—and the terms-of-trade motive is sufficient
to justify the tariff. Note that in practice “consumers” of sugar include indivi-
duals buying one-pound bags at the supermarket as well as candy manufacturers
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buying it in bulk as an input. If you go into the kitchen and examine the
ingredients list of supermarket items, whenever you see high-fructose corn
syrup, you are likely looking at a portion of triangle D, because the corn syrup is
probably being used instead of sugar, due to the high domestic price of sugar.

In general, the effect of the tariff on U.S. welfare could be positive or
negative depending on elasticities of supply and demand and the size of the
tariff. In this particular case, the area of the right-angled triangles and rec-
tangles of Figure 7.7 can be readily computed to show that the terms-of-trade
benefit is not close to being large enough to outweigh the consumption and
production distortions, so in this case the effect on U.S. welfare is negative.4

This is due to the fact that the tariff is extremely high—roughly doubling
the domestic U.S. price, and thus creating huge domestic consumer and pro-
ducer distortions—together with the fact that foreign export supply is quite
elastic, so that the terms-of-trade effect is modest. The policy pushes down the
world price by only about a penny per pound, after all.

The welfare analysis for the rest of the world is simpler, as shown in
Figure 7.8. Consumer surplus rises by A’ as a result of the tariff, and producer
surplus falls by (A’ + B’ + C' 4+ DY), both due to the fall in the world price.
There is no tariff revenue, so the net effect is simply equal to —(B' + C' + D),
the blue area of social welfare loss in the figure. The rest of the world simply
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4 The height of B is (22.06 — 11.14). The base is (16.0 — 15.4) (since at the free-trade price of 11.14¢,
U.S. producers would produce 15.4 billion pounds). The area is, then, half the base times the height, or
B =(22.06 —11.14) X (16.0 — 15.4) /2 = 3.28. The height of D is also (22.06 — 11.14). The base is
(22.4 — 19.4) (since at the free-trade price of 11.14¢, U.S. consumers would consume 22.4 billion
pounds). The area is, then, half the base times the height, or D = (22.06 — 11.14) X
(22.4 — 19.4) /2 = 16.38. The height of E is (11.14 — 9.68), and the base is 3.40 billion pounds. The
area is, then, E = (11.14 — 9.68) X 3.40 = 4.96.

In summary, denoting values in billions of cents, we get B = 3.28, D = 16.38, and E = 4.96. Thus, D
alone vastly exceeds the terms-of-trade effect, so the net effect of the policy on U.S. welfare is negative.

FIGURE 7.8

The Effects of the
Tariff on the Rest of
the World.
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FIGURE 7.9
The Effect of a Quota
on the World Market.

suffers production and consumption distortion plus an uncompensated terms-
of-trade loss. Note as well that area C’ of Figure 7.8 is identical to area E of
Figure 7.7: The terms-of-trade gain to the United States from the tariff is
exactly equal to the terms-of-trade loss of the rest of the world.

The Effects of a Quota

It is now easy to see that the same conclusion follows if we approximate the
policy with a quota instead of a tariff.

Suppose that the U.S. government charges no tariff on imported sugar, but
instead declares that no one can import sugar into the United States without
a license. It then prints up licenses, each of which entitles the bearer to import a
given quantity of sugar into the United States, and whose quantities all
together add up to 3.4 billion pounds. This is the same level of imports as came
in under the equilibrium with the tariff, and it is also the actual historical level
of imports in 2000.> Suppose the government then distibutes these licenses to
private-sector traders somehow (we will shortly discuss how these are dis-
wibuted) and instructs the customs service to inspect incoming shipments to be
sure that each sugar shipment has its required license.

This changes the world equilibrium, as shown in Figure 7.9. Once again, it
is useful to think of the vertical axis as measuring the world price. The U.S.
import demand curve takes the form of the blue curve MDYS: 24 which is the
same as the free-trade import demand curve for high prices but then hits a brick
wall at the quota quantity of 3.4 billion pounds. No matter how low the world
price goes, U.S. imports under the quota cannot exceed this value.
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3 The alert reader may notice that the actual quantity imported in 2000 exceeds the TRQ quota, despite
the fact that the difference between the domestic U.S. price and the world price was less than the out-of-
quota tariff. This is explained by the fact that the sugar TRQ is more complicated than described here,
with different quotas for different types of sugar, while we have lumped all types together for simplicity.
The GAO (2000) model takes account of heterogeneous sugar types, along with other complications we
are ignoring in this chapter.
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Clearly, the new world equilibrium is below and to the left of the original
equilibrium, with a lower quantity imported and a lower world price. In fact,
since the quota quantity is the same as the imported quantity under the tariff; and
since the new equilibrium must be on the rest of the world’s export supply
curve—as in the case of the tariff—and this export supply curve has not
changed—the equilibrium world price must be the same as it was with the tariff.
Further, the domestic U.S. price must again be above the world price, since
otherwise there would be an excess demand for sugar in the United States, and
further, it must rise to exactly the level at which U.S. consumption demand
exceeds U.S. production by 3.4 billion pounds—but this is 22.06¢/1b, just as it
was with the tariff. Therefore, the world price, the domestic U.S. price, traded
quantities, and every agent’s consumer and producer surplus are exactly as they
were with the tariff. This point is general to comparisons of tariffs and quotas
with perfect competition and is known as the equivalence of tariffs and quotas.

One important difference with the tariff, however, is that the quota generates
no government revenue, as long as the government gives the licenses away rather
than selling them. Instead of revenue accruing to the government, the quota
creates profits for license-holders, who can buy sugar at the artificially low world
price of 9.68¢/1b and sell it in the United States at the artificially high U.S. price of
22.06¢/1b. 1t is clearly a very valuable thing to own an import license, and we
should include those profits in our social welfare calculation. Call the profits that
accrue to license holders guota rents. The total quota rents generated by the
system are equal to the price differential, (22.06 — 9.68)¢/Ib = 12.38¢/1b, times
the number of pounds of imports permitted, 3.4 billion. This is exactly the area
(C + E) in Figures 7.6 and 7.7; in other words, it is exactly the same as tariff
revenue, except that it is captured by license-holders and not the government.

Now, it makes a large difference how the government distributes the import
licenses. If it gives them to American waders, then the quota rents are simply
added to U.S. social welfare in the same way that tariff revenue was in the case
of the tariff, and the welfare diagrams are exactly the same as in Figures 7.7
and 7.8. However, if the government gives the licenses to foreign wraders, then
none of the quota rents are captured by Americans. Adding up the social
welfare effects in that case produces Figure 7.10 for the United States and
Figure 7.11 for the rest of the world. Once again, dark blue denotes social
welfare losses and light blue social welfare gains. From Figure 7.10, we can
see that the United States is unambiguously worse off due to the quota when
foreigners capture the quota rents; there is no terms-of-trade benefit to com-
pensate for the consumption and production distortions because all of that
benefit is given away to foreign waders in the form of quota rents. For the rest
of the world, the huge light blue rectangle driven by quota rents counteracts the
dark blue terms-of-trade loss and production and consumption distortions, and
(in this case, with this policy) completely overwhelms them. Whether or not
the rest of the world benefits from a quota in this way will in general depend on
elasticities of supply and demand and on how restrictive the quota is, but in
this case we have the somewhat ironic finding that the United States is hurt
from the U.S. sugar policy and the rest of the world benefits from it.®

51t should be emphasized that the quota rents are not captured by foreign farmers, but by traders,
middlemen, import—export corporations, and the like, some of which may be state-owned. The incomes
of sugar producers themselves, unless they are directly involved in export and can get hold of a license,
are likely to be depressed by the policy.



WHY DOESN'T OUR GOVERNMENT WANT US TO IMPORT SUGAR?

FIGURE 7.10
Effects of the Quota
on U.S. Welfare if
Foreigners Capture
the Quota Rents.

FIGURE 7.11

The Effects of the
Quota on the Rest
of the World if
Foreigners Capture
Quota Rents.
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Unlikely to receive any quota rents: Cane workers in the Dominican Republic.
U.S. sugar policy most likely lowers the income of these workers by pushing down
producer’s prices for sugar.

In fact, the actual sugar policy is intermediate between these two cases. Each
exporting country is assigned a quota allocation by the U.S. government, and
the exporting-country government provides licenses totaling the required
amount to its own traders (see USITC, 2001, pp. 37—48, for a fuller discussion
of the implementation of the policy). As a result, the United States does not
capture the quota rents; foreign traders do. However, since it is a TRQ scheme
rather than a pure quota scheme, not all of the (C + E) rectangle takes the form
of quota rents; a portion of that rectangle is captured by the U.S. government in
the form of tariff revenues. As a result, the rent/revenue rectangle (C + E) is
captured partly by Americans and partly by foreigners. What is clear is that if
any of the rectangle is captured by foreigners, the TRQ is even worse for U.S.
social welfare than the equivalent tariff would be.

Evaluation: Is the Terms-of-Trade

Motive Sufficient?

It should be clear by now that the terms-of-trade motive is not sufficient to
explain the U.S. sugar policy. Approximating the policy with a tariff, the
terms-of-trade effect its dwarfed by the consumption and production distor-
tions; approximating with a quota, once we note that a large portion of the
quota rents is captured by foreigners, the effect is even more negative because
the terms-of-trade benefit is given away as a gift to foreign traders. Note that
the tariff and the quota do essentially the same thing, except for the question of
who receives the tariff revenue/quota rent rectangle, and remember that the
actual tariff-rate-quota policy is a hybrid of the two, with effects that lie
somewhere in between. In other words, the sugar TRQ policy gives a bit of
tariff revenue to the U.S. government and a lot of quota rent to foreign
traders. The upshot, as found in a much more exhaustive analysis by the GAO
report (GAO, 2000), is that the sugar policy makes the United States as a
whole a slightly poorer country, even after taking full account of terms-of-
trade effects.



WHY DOESN'T OUR GOVERNMENT WANT US TO IMPORT SUGAR?

CIliff Lipson/CBS/Landov LLC

The winners: Technically, Jimmy Smits and Nestor Carbonell are not Florida
sugar producers; they merely played that role in the CBS drama Cane. But their
real-world counterparts certainly are a political interest group that shapes and
gains from U.S. sugar policies.

Why, then, would a governme